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KEY TO PRONUNCIATION 


For a fuU explanation of the various sounds indicated, see the Key to Pronunciation in Vol. I. 


a as in ale, fate. 

S 


“ senate, chaotic. 

‘‘ glare, care, and as e in there. 

•am, at. 

“ arm, father. 

“ ant, and final a in America, armada, etc. 
final, regal, pleasant. 
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“ elate, evade, 
end, pet. 

fern, her, and as i in sir, etc. 
agency, judgment. 

“ ice, quiet, 
quiescent, 
ill, fit. 
old, sober. 

‘‘ obey, sobriety, 
orb, nor. 
odd, forest, not. 

“ atom, carol, 
oil, boil. 

food, fool, and as w in rude, rule, 
house, mouse. 

“ use, mule. 

‘‘ unite, 
cut, but. 

“ full, put, or as oo in foot, book, 
urn, bum. 
yet, yield. 

“ Spanish Habana, Cdrdoba, where it is like 
English V but made with the lips alone. 


ch as in chair, cheese, , . 

D ‘‘ Spanish Almodovar, pulgada, where it is 

nearly like th in English then, 
g “ go, get. 

G German Landtag = ch in Ger. ach, etc.^ 

H ‘‘ j in Spanish Jijona, g in Spanish gila; like 
English h in hue, but stronger, 
hw wh in which. 

K ''chin German ich, Albrecht ^ g in. German 
Arensberg, Mecklenburg, etc. 
n in sinker, longer. 

ng sing, long. , . , ^ , 

N- French bon, Bourbon, and m m the French 

fitampes; here it indicates nasalizing of 
the preceding vowel, 
sh " " shine, shut, 
th " thrust, thin. 

TH " “ then, this. 

zh “ z in azure, and s in pleasure. 

An apostrophe ['] is sometimes used as in tal>^I 
(table), kaz'^m (chasm), to indicate the elision of 
a vowel or its reduction to a mere murmur. 

For foreign sounds, tide nearest English equiva** 
lent is generally used. In any ease where a special 
symbol, as g, ii, k, n, is used, those unfamiliar with 
1 he foreign sound indicated may substitute the Eng- 
lish sound ordinarily indicated by the letter. For 
a full description of all such sounds, see the article 
on Pronunciation. 
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D ID^TTMUS (Lat., from Gk. didvfjLo^, 
twofold, twain ) . Tlie Greek trans^ 
lation of the Aramaic to’ma’ (Heb. 
t'om), a twin, of which Owfias, 
Thomas, is the transliteration. It 
is the alternative name given in the 
Fourth Gospel (xi. 16; xx. 24; xxi. 2) to one of 
the disciples of Jeans. Eusebius {Bist. Ecol., i. 
13) states that his primary name was Judas, in 
which case his alternative name would be given 
him to di'-iirigiii'-h iihti from Judas, the son of 
James, and ironi JilIm*' Iscariot ( cf. Luke vi. 16 ) . 
It is of interest to note that the Sinaitic-Syriac 
manuscript in John xiv. 22 reads “Thomas [in- 
stead of Judas J, not Iscariot.” 

BID^'YIttXIS ( Lat., from Gk. /\idv^os ) ( 63 b.c. 
~V). An Alexandrian grammarian of the 
time of Augustus, famous as author of an enor- 
mous number of books, in which he incorporated 
the works of his predecessors. The total num- 
ber of his works is given as 3500 by Athenseus 
and Suidas, by Seneca as 4000. These include 
commentaries on Homer, Hesiod, Pindar, Bac- 
chylides, ^schylus, Sophocles, Euripides, Eupcp- 
lis, Cratinus, Aristophanes, Menander, Anti- 
phon, laaeus, jEschines, Demosthenes, Hyperides, 
and many others. The extant scholia to Homer, 
Pindar, Sophocles, Euripides, and Aristophanes, 
in great measure, go back to his commentaries. 
He published also lexicographical collections on 
the poets, historians, and orators; wrote on all 
kinds of questions concerning literary history 
and composition; and composed historical and 
antiquarian treatises. From his endless indus- 
try he was nicknamed Chalcenteros (XaXic^pre- 
pos), 'Brazen-Bowelled/ Among the Romans he 
was in such high repute that ^lacrobius called 
him the most learned grammarian of his own or 
other times. Consult: Schmidt, Didymi Ghal- 
centeri Fragmenta (Leipzig, 1854) ; Ludwich, 
Aristarchs Eomsrisohe Texthritik nach den 
Fragmenten des Didgmus (ib., 1884-85) ; Wila- 
mowitz, Eerakles, vol. i (Berlin, 1889); Suse- 
mihl, Geschichte der griecMschen Litteratur in 
der Aleivandri/nerzeit, vol. ii (Leipzig, 1892); 
Sandys, A Eistorg of Classical Scholarship, vol. 
i (2d ed-, Cambridge, 1906). 

BIDYMXJS or Ali'EXANO^BIA (309- 
394). An ecclesiastical writer. Although he 
became blind at the age of four, before he had 
learned to read, he succeeded in mastering all 
the sciences then known, and on his ordination 
Was placed by Athanasius at the head of the 


Alexandrian school of theology. He was a man 
of great earnestness and piety. Most of his 
works are lost, bnt we possess a translation by 
Jerome (one of his pupils) of his treatise on 
the Holy Ghost, and a translation by Epi- 
phaniua of his comments on the canonical 
Epistles. A treatise on the Trinity and one 
against the Maniehaeans are also extant in 
Greek. He was condemned by the sixth (680) 
and seventh (787) ecumenical councils as an 
Origenist. His works are in Migne, Pairologia 
GroBca, xxxix. 

DIE. See Dice; Dies and Die Sinking. 

BIEBITSCH, de'bieh, Hans Kabl Friedbich 
Anton, Count (1785-1831). A Russian field 
marshal. He was born at Gxossleippe, Silesia, 
and at an early age entered the Russian army. 
After serving with distinction at Austerlitz, 
Eylau, and Friedland, and attaining the grade 
of captain, he devoted a number of years to the 
study of military science. In 1812 he distin- 
guished himself greatly by recapturing Polotsk 
and covering the retreat of Wittgenstein's corps. 
He was then raised to the rank of major gen- 
eral, and shortly afterward, in 1813, after ne- 
gotiating the Convention of Tauroggen, he was 
sent into Silesia to serve with General Yorck 
in the War of Liberation, during which time he 
shared in the negotiations of Reichenbach, 
After the battle of JLeipzig he was made lieu- 
tenant general. In 1814 he urged the march 
of the Allies on Paris, for which the Emperor 
conferred on him the order of St. Alexander 
Nevski. In 1815 he attended the Congress of 
Vienna and was made adjutant general to the 
Emperor. He was present at Alexander’s death 
at Taganrog. The Emperor IsTicholas made him 
Baron and afterward Count. In the Turkish 
War -of 1828-29 he had the chief command, took 
Varna, crossed the Balkans, and made peace at 
Adrianople. The crossing of the Balkan Moun- 
tains was commemorated in the addition of 
Zahalkanski, ^Crosser of the Balkans’ (Russ. 
za, beyond + Balkany, the Balkans), to his 
name and his elevation to the rank of field 
marshal. On the outbreak of the Polish Revo- 
lution in 1830 he was given the chief command, 
but did not meet with his usual success. He 
died near Polotsk, June 10, 1831, probably of 
cholera. Consult Belmont, Gfraf DieMtsch 
(Dresden, 1830*. jnnl Chesney, Russo-Turkish 
Campaigns TJ (New York, 1856). 

BIEDENTHOEEN, de'den-hO'fen (Fr. Thion^ 
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ville) . A town of Alsace-Lorraine, in the Dis- 
trict of Lorraine, Germany, on the Moselle, 22 
miles north of Metz ( Map : Germany, B 4 ) . 
Its old fortifications, of little value on account 
of the eminences commanding them, were razed 
in 1903 and the ground laid out in streets. 
It is the centre of the iron industry of Lorraine, 
and there is a considerable trade in fruit, vege- 
tables, grain, wine, and wood. Pop., 1900, 
10,060; 1910, 14,184. Diedenhofen, known by 

the name of Theodonisvilla, in the eighth cen- 
tury, was frequently the residence of the Caro- 
lingian rulers. It came into the possession of 
France in 1683 and of Germany in 1871. 

DIEFEiNTBACH, de'fen-baG, Lokenz (1806- 
83 ) . A German philologist. He was born at 
Ostheim, Grand Duchy of Hesse, studied theol- 
ogy and philosophy at Giessen, traveled much, 
and for 12 years was pastor and librarian at 
Solms-Laubach. He was one of the founders of 
the German-Catholic party and in 1848 was a 
deputy from Offenbach to the Parliament of 
Frankfort-on-the-Main. He remained in that 
city and in 1865 was appointed second munici- 
pal librarian. His literary industry was enor- 
mous, and his writings include poetry and ro- 
mance as well as learned philosophical treatises. 
His principal works are: Geltica (3 vols., 
1839-^0) ; Yergleichendes Wort€ir'huch der got- 
ischen Sprache (2 vols., 1846-51) : Glossarium 
LatinO'Q-erinaniGum Medtce et J'ttfimce JEtatiSy 
a supplement to Ducange^s well-known Glossary 
(1857); Origines Europcece (1861); Hoch- und 
niederdeutsches Wortei'hnch, with E. ^VlUcker 
(2 vols., 1874-85). 

DIEEFEISTBACH, Georg Christian (1822- 
1901). A German theologian and poet, born 
at Schlitz, Hesse. He studied at Giessen and 
in 1871 became chief pastor in Schlitz. His 
I'lurjual. poetical, devotional, and homiletic 
pii'-la aiior'" are numerous and highly popular, 
more especially his poems for children. 

DIEEFEITBACH, Johann Friedrich (1795- 
1847). A German surgeon, born in Konigsberg, 
Prussia. After studying at Bonn and elsewLere, 
and traveling in France, he took his degree in 
1822 and commenced practice in Berlin, wliere 
he soon attained distinction as an operator, aUd 
in 1840 was promoted to be professor and director 
of clinical surgery. Besid- - ddll in 

all the usual operations . L K n i ■ r, Dief- 
fenbach introduced many improvements, par- 
ticularly in the art of forming new noses, lips, 
eyelids, and in other plastic operations. He was 
the author of Die transfusio'tv des Blutes und die 
EinspriUung der Armeien in die Adern (1828) ; 
Chirurgische Erfahrungen (4 vols., 1829-35) ; 
Ueher die Durohschneidung der SeJinen und 
MusJceln (1841); Die Heilung des Btotterns 
(1841) ; XJeher das Sohielen (1842) ; Die opera- 
tive Ghirurgie (12 vols., 1844^8). 

DIEGXTEITOS. A group of Mission Indians 
(q.v.) living on small reservations near San 
Diego, Cal. See Yuman Stock. 

DI'ELEC'TBIC and BIELECTBIC CON- 
STANT. See Euectricity. 

DIELMAN, dePman, Frederick (1847- 
) . An American painter, designer, illustra- 
tor, and educator. He was born in Hanover, 
Germany. He was brought to the United States 
in infancy, passed his youth in western Mary- 
land, and was educated at Calvert College, 
Baltimore. From 1866 to 1872 he was a topog- 
rapher and draftsman in the United States 
Engineering Department. He then studied 


painting with Wilhelm Diez at the Royal Acad- 
emy of Munich and established a studio in 
New York in 1876. He soon became known 
for his charming and minutely executed genre 
pictures, such as the '‘Patrician Lady’’ (T. P. 
Williams, New York) ; ^'My Own Puss” (B. 
Clarke, New York) ; “Vouiig 

Gambh * " ■■i’ < ■,. ’ (!•;_: ..s against 

leafy s. ■■ ■ . * . 'O in de- 

signing illustrations for collective editions of 
standard authors and of late yeais executed 
designs for mosaic and mural paintings, such as 
the mosaic panel “Thrift,” in the Albany Sa\- 
ings Bank, those of “History” and “Law” in 
the C<>ngre^<ional Library, Washington, and six 
mosaics in the Iowa State Capitol, Des Mainer. 
At the St. Louis Exposition he exiubited a 
series of designs for mural paintings and tw'o 
aquarelles. He was one of the founders of 
the Society of American Artists, was <‘leclt‘d in 
1883 to the National Academy of Design, of 
which he was president in 185)9-1909. Under 
his able administration the Academy expand('d, 
and its infiuence greatly increased. As pro- 
fessor of drawing in the College of the City of 
New York after 1903 and director of the Art 
Schools of Cooper Union he e.xereised an im- 
portant educational influence, and he also took 
a prominent part in movements to promote art, 
such as the Fine Arts Federation of New York, 
of which he became pi’esident. He was tlta'ted 
a member of the National Institute of Arts and 
Letters. 

DIELS, d^ls, Hermann (1848- ). A 

German classical scholar, a])pointe<:l probx^sor 
ordinarius of classical philology at the Oiiver- 
sity of Berlin in 1886. He was born at Bicbrich 
on the Rhine and was educated at the uriiver.si- 
ties of Bonn and Berlin. In addition to his 
most notable work, Doxogi'aphi Grmn (1879), 
in. which the sources of the doctrines of Greek 
philosophers as transmitted by post- Aristotel- 
ian scholars were for the first time determined, 
his works include an edition of »Simplicius’ 
Commentary on the Physics of Arisdotle {Bun- 
plicii in Aristotelis Physim Com mcntanay 
1882) ; Ueber die Philosophcnschulcn der 
Griechen (1887) ; Die Fragmcntc der Vorso- 
kratiher, Griechisch und licutsch (1903; 2d 
ed., 1906-10) ; and a treatise on the Bibyllin- 
ische Blatter (1890). He was one of the edi- 
tors of the Archiv fur Geschichie der Philo- 
sophie (Berlin), begun in 1887, and of the 
Gommentaria in Aristoieletn Onrca. 

DIEI/YTRA. See Dicentra. 

DIEMER, dyiVmarL Lours (1843- ). 

A French pianist and com]>oser, horn in Paris. 
He studied at the conservatory under A. 
Thomas, Mannontel, Benoist, and 'Bazin, earrv' 
ing off the first prize for piano playing wiien 
only 13 years old. In 1888 he Hucet^eded Mar- 
montel as professor of piano at the con«i*rva- 
tory. His series of historical piano recitals 
during the Exposition of 1880 created such 
■widespread interest that he devoted himself al- 
most exclusively to the older piano music and 
founded the Soci^t^ des anciens instruments. 
He published a valuable collection of Olavioin- 
istes frangais. His original compositions in- 
clude a piano concerto in C m., a concertstiick 
for piano and one for violin, some excellent 
chamber music, and numerous works for piano. 

DIEPENBEECK, d6^pen-b§.k, Abbaham van 
(1596-1675). A Flemish painter and designer 
for line engravings and stained glasses. He was 
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born in Bois-le-Buc, studied under his father, 
a glass painter, and came to Antwerp about 
1623. There he designed a number of im- 
portant glass windows, some of which survive 
in the cathedral of Antwerp, St. Jacob’s Church, 
and elsewhere. In 1041 he was elected dean of 
St. Luke’s Guild, Antwerp, Many pictures in 
various museums and churches have been as- 
cribed to him, hut only two (the ‘‘Martyrdom 
of St. Julia,” and the “Virgin of the Apoca- 
l3^pse,” in the Uffizi, fonnerly attributed to Van 
B^xk) are absolutely authentic. Others, such 
as “St. Norbert,” in the cathedral at Antwerp; 
the “Consecration of St. Norbert,” in the church 
of Beuriie, and the “Bistribution of Alms” 

( Pinakothek, Munich), are probably by him. 
On the other hand, the “Flight of Cloelia” and 
the “^Marriage of St. Catharine,” in Berlin, and 
kindred paintings, fonnerl^^ attributed to him, 
are repudiated b\' modern critics. He made 
mimerous drawings for the Bidce of Newcastle 
and painted Ids portrait, from which it is as- 
sumed that he visited England. He was con- 
nected with the Plantin printing establishment 
and designed about 500 plates of a rather in- 
ferior quality. 

DIEPPE, dySp (connected with AS. dy'pe, 
Dutch diep, depth). A seaport in the Depart- 
ment of Seine- Inferieure, France, at the mouth 
of the river Arques, on the English Channel, 33 
miles north of Ilouen (Map: France, N., G 3). 
Dieppe is situat(‘d between two high ranges of 
chalk cliffs, and is a fairlj^- modern city; the 
honse.s are built for the most part of stone and 
brick, with high, slanting roofs. The fifteenth- 
coninry castle, now iised as a barracks, occupies 
a high cliff at the west end of the town. The old 
harbor is situated to the northeast, and admits 
vess(‘ls of 500 tons’ burden, but a new channel 
with its own harbor system has been added, 
and vesseds of 20-foot ' draft can now enter. 
Connected by a diMvJn i-liic* is the little fishing 
suburb of Pollet, uninviting, but interesting in 
that the inhabitants, differing from the rc'^t of 
Upper Normandy, are supposed to be descendants 
of Saxons who settled on the French coast during 
the AT<aovingian period. Among the principal 
building- are t’le churches of Saint- Jacques of 
the tw<‘lfth century, and Saint-Remy of the late 
sixteenth century, a museum and picture gallery, 
and the theatre. Dieppe is one of the principal 
watering places of France and attraels many 
visitors in summer. It has a communal college 
and a school of iiavigat’oii. It is one of the chief 
import points for English coal. It has daily 
steamer service to Newhaven on the English 
coast. The manufactures are lace, cotton goods, 
porcelain, lumber, fine linen, tobacco, paper and 
carved articles of horn, bone, and ivory. There 
are also -■d’pt .lidding yards, sugar refineries, 
and distilleries. The fishing fleet of Dieppe is 
large and important. Pop., 1901, 22,830; 1911, 
23,973. In 1442 Dieppe held out successfully 
against a besieging force of English under Tal- 
bot. Its merchants were early noted for their 
enterprise, and ships from this port visited 
Brazil and the East Indies in the sixteenth 
century. In 1694 it was bombarded by the 
English and Dutch fleet and utterly demolished. 
Since that time it has been outdistanced as a 
port by Havre. Consult (^uide au Dieppe et 
enwitons (Dieppe, 1865), and D. Asselline, hes 
et ehTowL(^V/es de ville de Dieppe 
(Paris, 1874). 

DXTOTIDDAy See WEiaELA- 


DIERK, de'er', Leon (1838- ). A 

French poet born on the island of Reunion and 
educated at Paris. He became a member of 
the Parnassians. He published: Aspirations 
(1858); Poemes et poesies (1864); Les levres 
closes (1867) ; Lcs paroles du vaincu (1871) ; 
La> recontre (1874) ; Les amants (1879). His 
collected poems (1889-90) were crowned by the 
Academy. 

DIES AND DIE SINKING (OF. de, det, 
Pr. de, Sp., Portug., It-, dado, die, from Lat. 
datus, p.p. of dare, to give). The art of mak- 
ing and using dies for stamping coins is of 
very ancient origin. Old coins have been found 
which show that it was known to the Greeks 
at least 800 b.c. The use of dies for stamping, 
shaping, and cutting out metals and other ma- 
terials is of much more recent origin and 
reached its present development only in the 
closing years of the eighteenth century. The 
use of the punch and press for cutting metal 
forms is said to have been practiced in a crude 
way by a German blacksmith of the fifteenth 
century. Presses for shaping as well as cut- 
ting metal were invented by T. Griffiths, of 
England, in 1841, but they were developed in 
France, where they were applied to the produc- 
tion of kitchen utensils. More recently presses 
have been utilized in many other branches of 
manufacture besides those dealing with metals. 
The use of dies, e.g., plays an important part 
in the modern shoe factory and, in fact, in all 
industries where a given form has to be pro- 
duced repeatedly, whether the material be 
metal, leather, cloth, or paper. The most recent 
development in the art of using dies has been 
in the direction of working cold steel into 
numerous complicated forms, which were for- 
merly produced only by casting and forging. 

The astonishing cheapness of numerous sheet- 
metal products is mainly due to the use of dies, 
which accomplish by a single stroke the work 
which formerly required long and tedious ma- 
nipulation. A striking example is the modern 
bicycle or typewriter, a large proportion of 
whose many hundred parts are formed by the 
power press. Not only kitchen utensils, hut 
jewelry, boxes, pens, buttons, and the thousand 
and one familiar objects which were formerly 
worked into shape with the hammer, or sol- 
dered together out of separate pieces, are now 
struck between two dies of suitable form. 

Dies, in general, are in pairs, consisting of a 
male die, or punch, and a female die, which are 
so adjusted on a power press that one fits ac- 
curately into the other. Often, however, in 
cutting the less resistant materials, as leather, 
cloth, or paper, the two parts of the typical 
die are not required. The punch is simply 
forced by a power hammer through the ma- 
terials against a flat surface. In an article in 
the Engineering Magazine (New York) for 
March, 1898, on “The Development of Machin- 
ery for Sheet-Metal Stamping,” Oberlin Smith 
divides the kinds of work done by stamping into 
four general classes : ( 1 ) cutting, in which 
are included punching and shearing ; ( 2 ) 
forming, including bending, embossing, and 
curling; (3) drawring and redrawing, which are 
more than, forming, since' the metal is subjected 
to an extensive di -tort ion or molecular flow, 
incident to the changing of a flat, annular disk 
into a cylindrical, or conical, or hemispherical 
form of smaller average diameter, its surface 
being meanwhile rigidly confined to prevent 
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wrinklings ; ( 4 ) coining, witk which ^ should 

be included drop forging, the metal in ^ both 
cases being treated as a liquid and simply 
pumped, as it were, into the shape desired, the 
molecular flow being very great, and the whole 
object being treated as is a pat of butter or 
a cake of soap in the molds provided for its 
new incarnation.^^ 

The simplest forms of cutting dies are the 
Uanlcing dies, used for cutting out flat blanks 
from steel, iron, or other material. A shear 
edge is given either to the punch or to the die, 
according to the work to be performed. When, 
as in cutting buttons, it is the blanks that are 
to be used, the shear edge is given to the die; 
but when the hole is the object sought, as in 
making rivet holes in boiler plates, the shear is 
given to the punch. Compound cutting dies 
are used for cutting fine work, where the rela- 
tion of the centre or other holes to the outside 
must be perfect, as in blanks for watch and 
clock movements, and sheet-iron disks for the 
armatures of dynamos and electric motors. A 
compound die has for its upper half a punch 
set into a die and for its lower half a die set 
into a punch; one stroke of the press thus per- 
forms the work that would require two or more 
operations if done on plain dies. Needle dies 
are used for punching eyes in needles. The die 
is made in three pieces, securely fastened to- 
gether. The centre piece projects above the 
surface of the two side pieces and into the 
groove of the needle. Thus, the needle is sup- 
ported while being punched. This centre piece 
has a U-shaped slot, equal in width to the 
length of the eye of the needle. The press is so 
arranged that the needle is first stamped and 
then punched, the speed of the punch at the 
moment it enters the eye of the needle being 
very slow. 

Bending dies are simple when the metal is 
bent at a single angle, and complex when a 
loop is required, as in making armature con- 
nections, safety pins, and the like. Draunng 
dies are dies which are used for ‘'drawing up’’ 
or shaping metal into such forms as basins, 
thimbles, and bells. In some complex dies tlie 
metal is shaped, stamped with a design, and 
cut, all by a single stroke of the press, as in 
making blacking-box covers. Very often, how- 
ever, in producing the more complicated forms 
of drawn work, the object is put through sev- 
eral dies before it attains its completed shape. 
The crank hanger of an ordinary bicycle has 
to pass through a dozen or more presses before 
the flat sheet of steel is transformed into the 
piece of complicated tubing required. But even 
then the process of cutting and bending cold 
steel by means of power-driven dies is much less 
expensive than the old method of forging such 
parts roughly into shape, drilling out the cavi- 
ties, and turning and polishing the surfaces. 

Considering now the use of dies for stamping 
figures on metallic surfaces, as coins and 
medals, it is found that the preliminary process 
of die sinking is an elaborate one. It requires 
great skill and gives oj;porhmity for the dis- 
play of artistic feeling and talent as well. Die- 
sinking is a branch of <ncrtavMig. hut it involves 
the use of other tools i i, of the en- 

graver. A piece of softened steel, called the 
hub, is prepared, and on its end the design 
is cut. The steel is then hardened and forms 
the matrim. The design on the matrix is im- 
pressed upon another plug of softened steel. 


with the result that the design, wrought in 
intaglio on the matrix, comes out in relief on 
the second piece of metal, which is called the 
punch. The punch, in turn, is hardened and 
used to impress the design upon a third piece 
of metal. This third piece^ is of course an 
exact duplicate of the matrix and forms the 
die to be used for stamping coins. The original 
matrix upon which the design was engraved is 
not used for stamping coins, because the ex- 
pense of engraving is very great, and the life 
of a die is short, but is saved for making more 
dies. One step in the process oiitlined may 
be saved by engraving the design, in relief, in 
the first place so that the punch made from 
this design in intaglio can be used as a die for 
coining or . • ■ 

Consult: Lucas, jjies and Die Making (Provi- 
dence, R. I., 1897), a practical treatise on mak- 
ing dies; Woodworth, Dies: Their ConsU'ua- 
tion and Use (New York, 5th ed., 1907) ; id., 
Drop Forging j Die Finking and Machine Form- 
ing of Steel (ib., 1911). The article by Oberlin 
Smith (see above) contains an admirable re- 
sume of the results obtained by this method of 
ml ■ - ' > Mint. 

Dirs C'OMrriAllS See Fasti. 

DIESEL, de'zel, Rudolf (1858-1913). A 
German inventor, born in Paris. He studied 
In England and at the Polytechnic School in 
Munich, where, after an interval as manager 
of a Paris refrigerating company, he settled 
(1895). In 1893 his proposal to utilize directly 
the energy created by the combustion of fuel 
created a sensation, and although his plan was 
proved impractical, yet it led to his invention 
of the Diesel engine (see Intern a t-CoAfims- 
TioN Engines), the success of which he demon- 
strated in 1897- He lectured in the United 
States in 1912 and in 1913 was called to England 
for consultation with the British Admiralty on 
the application of his motors; but in crossing 
the Channel be was drowned- Tliere is a 
translation by Bryan Donkin from the German 
of Diesel’s ■ -m of 1893 under the title 

Theory and Uonstriiction of a Rational Heat 
Motor (1894). Diesel also published Die Ent- 
stehung des Dieselmotors (1913). 

DIESEL EWGIE'E. See Internal-Combus- 
tion Engines. 

DIES FASTI. See Fasti. 

DIES EISSI. See Fasti. 

DIES IHTEBCISI. See Fasti. 

DIES lEriE, dPSz (Hat., day of wrath). 
The name generally given (from the opening 
words) to one of the most famous mediieval 
hymns. The first 17 of its 19 stanzas are in 
triplets of rhyming trochaic tetrameters ; it 
describes the Last Judgment in language of 
magnificent grandeur and then passes into a 
plaintive plea for the souls of the departed. 
The first stanza is — 

“Dies irse, dies ilia, 

Solvet eseclum in favilla: 

Teste David cum Sibylla.” 

Daniel, who calls it ''the chief glory of sacred 
poetry,” and other eminent authorities agree in 
assigning its authorship to the Franciscan 
Thomas of Celano (died c.1255). It found its 
way gradually into various diocesan missis 
and was prescribed for universal use in the re- 
vised edition of the Roman missal put forth by 
Pius V in 1570. It is one of only five sequenees 
which have been retained in modem usage andl 
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is sung on All Souls’ Day and at other masses 
for the dead. It was translated into English, 
by Crashaw and Dryden in the seventeenth cen- 
tury and by Macaulay, Isaac Williams, Dean 
Stanlej% and others in the nineteenth. There 
are said to be 234 English renderings. Perhaps 
the best version, as well as the most familiar, 
is that by W. J, Irons. Scott introduced the 
opening stanzas into his “Day of the Last Min- 
strel,” and an effective use, heightened by 
Gounod in his opera, is made of it by Goethe 
in Faust, 

^DIESKAIT, de-'skou, K a rl Wilhelm (1701- 
77). A German soldier, born at Dieskau. He 
entered the artillery in 1721, fought in 12 
campaigns, and rose to be a lieutenant general. 
He made many important improvements in the 
artillery and under commission of Frederick 
the Great invented a light cannon known by his 
name. Consult the Biography by Meier (Berlin, 
1880 ). 

^DIESKAU, Ludwig August, Baeoh (1701- 
07).^ A German officer in the French service, 
d'-l iriLuiis-’a d in the French and Indian War in 
A'runco. He was born in Saxony, was an 
adjutant to Marshal Saxe, served under him 
in the Netherlands, and in 1748 was raised to 
the rank of brigadier general. In 1755 he went 
to America as major general, to command 
Fr(‘nch troops in the French and Indian War, 
and in August took the field at the head of 
3573 men. Early in September he started for 
Fort Lyman (afterward Fort Edward) at the 
head of 216 regulars, 684 Canadians, and about 
600 Indians, but afterward changed his plans 
and moved against Fort George. On Septem- 
ber 8, 3 miles from Fort George, he ambushed 
and completely defeated a detachment of 1000 
men sent against him; but, deserted by the 
Indians and many of the Canadians, he was 
himself totally defeated before the fort by the 
terrible fire of a foree of English colonists 
under Sir William Johnson. He was wounded, 
taken prisoner, held until 1763, and died of the 
effects of the wound. For his military career 
in America, consult Parkraan, Montcalm and 
Wolfe (2 vols., Boston, 1884). 

DIES HEEASTI. See Fasti. 

DIES HON, dF^z n5n (Lat,, abbreviated 
from the plirase dies non juridicuSy not a court 
day ) . A nonjuridical day, i.e., a day on which 
tlie business of the courts in the administration 
of justice cannot lawfully be carried on. At the 
common law Sundays and certain other pe- 
(‘uliarly sacred days were of this character, as 
Ascension Day, All Saints’ Day, Christmas Day, 
etc. In the United States certain secular holi- 
days are included in the description of non- 
jufidical days, as well as Sunday, but not all 
legal holidays, nor all days on which the courts 
do not sit. A day may be juridical, i.e., open 
to legal process and the administration of jus- 
tice, even though it be a legal holiday in the 
usual acceptation of that term, and the courts 
be not regularly in session. Christmas Day is 
universally a dies non, and in some jurisdic- 
tions Thank-giving or Fast Day and Independ- 
ence Dav. But Hie day of the general election, 
the Saturday half-holiday, and “bank holidays” 
generally are law days. Nor does the fact that 
certain legal acts, as the giving of a promis- 
sory note or its presentment for payment, are 
prohibited on a certain day affect its juridical 
character. It is only the virtual suspension 
of the operations of justice which gives a day 
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the character of a dies non, and the policy of 
the law does not favor the multiplication of 
such days. 

But this paralysis of judicial administration 
has never been complete. There have always 
been exceptions to the rule, even in the law 
courts, and in the early history of equity juris- 
diction the chancellor was restrained only by 
his own sense of what the sanctities of a holy 
day seemed to require. To-day the equitable 
as well as the common-law jurisdiction of the 
courts is suspended on nonjuridical days, and 
ordinarily there can be no valid issue or service 
of process of any kind on such days; but it is 
everywhere held that the court may sit for the 
purpose of receiving the verdict of a jury, and 
that warrants for treason, felony, and breach of 
the peace may issue and be executed on any 
day; and in general, when public policy or 
the prevention of irremediable wrong requires 
it, the courts may sit on Sunday or any other 
nonjuridical day and issue process. 

While the doctrine under consideration is of 
common-law origin, it is now mainly regulated 
by statute, and the laws defining it usually de- 
clare in express terms what juridical acts can 
and what cannot be lawfully performed on a 
dies non. As to the distinction between judi- 
cial and ministerial acts performed on such a 
day, consult 9 Coke’s Reports, 66, and 5 Central 
Law Journal, 26. On the general subject con- 
sult 7 Southern Lam Review, it. s., 697. Bee 
also Day; Holiday; Sunday. 

DIES BEDIGIOSI. See Fasti. 

DIESTERWEG, de^ster-v^K, Friedrich 
Adolf Wilhelm (1790-1866). A noted German 
educator. He was born at Siegen, Prussia, 
and in 1808-11 studied at Herborn and Tubingen. 
He taught at Mannheim and at Worms un- 
til 1813, was called to the Model School at 
Frankfort, was rector of the Latin School, El- 
berfeld, and in 1820 became director of the 
new Teachers’ Seminary at Mors, where he laid 
the foundation of his great reputation as a 
teacher and educational writer. This led to 
his appointment, in 1832, as director of the 
Seminary for City School Teachers in Berlin, 
from which post he retired in 1847, after hav- 
ing for years been involved in serious disagree- 
ments with the authorities regarding his re- 
formatory views in connection with the most 
important phases of higher education. He was 
pensioned by the government in 1850 and thence- 
forth propagated his ideas only by his literary 
efforts. He was elected to the Prussian Diet 
in 1858. Diesterweg stands in the foremost 
furiorig modern educators and has rendered 
i* . gn.M'-i service to education by his train- 
ing of teachers. As a follower of Pestalozzi, 
he aimed at making every subject of instruction 
a means of education and by his own example 
as well as through his writings has exercised a 
far-reaching influence on the development of 
his method in the various branches of instruc- 
tion. He advocated his pedagogical views in 
the Rheinische Blatter fur Erziehung und Vn- 
terricht, founded by him in 1827, and after- 
ward also in the Padagogisches Jahrhuch, which 
he established in Berlin in 1851. Among his 
numerous writings some of the most noteworthy 
are: Wegicciser zur Bildung fur deutsche LeJirer 
(2 vols., 1834; 6th ed., 1 voL, 1890); Das' 
padagogischc Deutschland (1836); Streitfragen 
auf dem Geliete der Padagogik (1837) ; Leit- 
faden fur den Unterricht in der Formlehre 
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(1845) ; Lehrhiich der matliemaiischen Geog- 
raplne (1840; 18th ed., under new title, Popu- 
Idre Him'ryielsJcunde^ 1891); JJnierr'icht m dcr 
Kleinl'inderschule (5th ed., 1852). Consult: 
Adolf llebliuhn, Pnefe Adolf JDiesterwegs 
(Leipzig, 1907); Otto Gerstenliauer, Adolf 
Diesterwegs 'Wegiceiser sur Bildung fiir deutsche 
Lehrer (Breslau, 1908); Karl Richter, Adolf 
Diesterivegs Ansichten uber padagogische Zeit- 
%md Btreitfragen (Leipzig, 1913). 

DIOET (OF. diete, Fr. dibte, It., Portug., Sp. 
dieta, from Lat. diceta, Gk. dlcLira, diaita, daily 
regimen ) . The food substances habitually taken 
into the body, so as to repair the waste of 
tissue and provide for growth and development. 
The diet of different human races is quite dif- 
ferent in character. The Eskimos, the Kir- 
ghiz, and certain other tribes live exclusively 
on meat. On the contrary, the Hindus and 
others subsist almost exclusively upon vege- 
tables. But the most intellectual and successful 
of the human races have lived on a mixed 
diet. In health the diet should be composed of 
both easily digested food and food difficult of 
digestion, to be varied according to the amount 
of exercise taken, the climate, and the oc- 
cupation. 

Diet in Health. The standard of Voit, of 
Munich, has long been accepted as the daily 
diet most suitable to a healthy man of average 
requirements, doing an average amount of work: 
118 grams of proteids, 56 grams of fat, and 
500 grams of carbohydrate, to which must be 
added 30 grams of salt and 3 liters of water. 
Chittenden has demonstrated, however, that 
from 5 to 9 grams of proteids a day preserves 
the nitrogen equilibrium for college professors, 
members of the United States Army Hospital 
Corps, and for trained athletes actually compet- 
ing in contests. 

In estimating the available quantities of these 
nutrients in a given article of food, it is of 
course necessary to take into account the factor 
of digestibility. See Food. 

Diet in Institutions for the Insane. Dr. 
Austin Flint, of New York, prepared for use in 
the State hospitals for the insane a diet list 
which has met the requirements of such institu- 
tions for many years, with some modifications 
according to special indications at certain sea- 
sons or in certain localities, and supplemented 
with special diet in eases of special need, as de- 
termined by the physicians in charge. Accord- 
ing to this, the following is the daily allow- 
ance for each individual; 

Meat with bone, including salted meats, fresh and 

salted fish, and poultry . 12 oz. 

Flour, to be used in making bread and in cooking 

(may in part be substituted by commeal and 

macaroni) ... ...... 16 oz. 

Potatoes . . 8 oz. 

Milk • 8 oz. 

Two eggs ...... . 4 oz. 

Sugar ... ' 2 oz. 

Butter 2 oz. 

Cheese . . . ... - • • 2 oz. 

Rice, hominy, ■ ' ' oz. 

Beaus or peas oz. 

Coffee (green) 1 oz. 

Tea (black) . . . . ... H oz. 

Diet in Old Age. In old age there is less 
demand for food to provide energy, and conse- 
quently less nourishment should be taken. It 
is generally agreed that, given a fair constitu- 
tion, the use of a physiolo^cal diet promotes 
longevity, freedom from serious illnesses, such 
a- goiir, rli(‘unujti''m, and kidney disease, and a 


comfortable existence. The excretory functions 
are considerably less active in advanced age, 
and the diet must be modified accordingly. As 
a general principle, it may be stated that the 
total amount of food should be restricted, and 
the food taken should he simple and nutritious, 
and an excess of animal products avoided. Old 
people are peculiarly liable to flatulence, and 
therefore the carbohydrates ( starches and 
sugars) must be taken in moderation. Food 
should be taken at short intervals and should 
admit of easy mastication. Following is a 
sample menu for a normal individual over 60 
(Watson) : 

6 A.M. Cup of tea freshly made; nothing to 
be eaten with it. 

Breakfast: 8.30 a.m. A small cup of tea 
or coffee; eggs or fish cooked in various well- 
known ways. Breadstuff should not be hot 
rolls or indigestible new bread. 

Luncheon: 1 or 1.30 p.M. Fish and a farina- 
ceous pudding; or, fish and biscuits and cheese. 
It is, in most cases, better to reserve the meat 
or fowl to the evening meal. 

Dinner: 7 p.m. Should generally commence 
with a little soup — a vegetable puree or a 
good fish soup. Fowl or game, red meat only 
occasionally, and one vegetable. Pudding of a 
light farinaceous variety, or stewed fruit. 

10 P.3VI. A cup of eonsomm4, beef tea, or 
chicken, tea, with a thin slice of toasted bread. 

Diet in Disease. In disease the activity of 
digestion is generally lessened, and there is a 
total waste or loss from the body of certain tis- 
sue constituents which in health are replaced as 
rapidly as they are excreted. In chronic dis- 
ease the preservation of nutrition is of great 
importance from the start, and the highly nu- 
tritious foods are of the most value, varied 
from time to time as strength and appetite 
demand. In acute disease, with prostration, 
withdrawal of nitrogenous food is generally 
necessary, together with a diminution of starches 
and sugars and an increase of fats. In acute 
processes, accompanied by inflammation, as well 
as in fevers, serious changes occur in the con- 
stitution of the solids and fluids of the body. 
Interstitial fat disappears; muscles become pale 
and relaxed, and their contraetibility is par- 
tially lost; digestion becomes impaired and re- 
mains either feeble, abnormal, or suspended; 
food is imperfectly prepared for assimilation 
and enters the blood in improper condition; 
the blood suffers alteration ; the urine is found 
to contain an increase of urates and often also 
uric acid; the excretion of phosphates is in- 
creased, and that of chlorides is diminished; 
while in the tissues imperfect metamorphosis 
occurs, pathological materials being stored in 
them, together with waste products awaiting 
elimination, and a granular disintegration, or 
parenchymatous degeneration, may follow.^ The 
importance of a properly modified diet is ob- 
vious. In such cases milk forms the best diet, 
to the exclusion of all other food, and about 
six ounces of milk should be given to the patient 
every two or three hours, unless vomiting be 
present. Broths and soups possess very small 
value as food, but may be given in addition to 
the proper amount of milk for the sake of 
variety and to avoid the occurrence of a dis- 
gust for milk. With the fall of temperature 
the simpler solids are administered by degrees, 
beginning with soft-cooked eggs, green vege- 
tables, oysters, etc. Beef tea is of very slig^ht 
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value, and in no ease should reliance be placed 
upon it as^ nourishment. When patients can- 
not take milk, peptonized combinations of beef, 
milk, and gluten may be substituted for it. 

In disease of the digestive organs skim milk is 
of the highest value. Buttermilk, or sour milk, 
prepared artificially with the lactic acid bacillus 
or Bacillus 'bulgaricus, is of immense value as 
a substitute for sweet milk in children’s sum- 
mer digestive disturbances and in intestinal fer- 
mentation in adults. If acute and confined to 
the^ stomach, such disease is best combated if 
easily digested aliments are administered, as 
milk and limewater, whey, barley water, etc. In 
chronic affections of the stomach, with feeble 
digestion ovdng to deficiency of the gastric juice, 
the following articles of food will be found de- 
sirable: boiled rice, tapioca, arrowroot, biscuits 
( crackers ) , and farinaceous vegetables. Where 
fermentation of starchy and fatty foods occurs, 
these must be omitted from the diet, and in their 
stead acid fruits and vegetables, such as apples, 
peaches, tomatoes, tamarinds, oranges, etc., 
should be eaten. In intestinal indigestion and 
summer diarrhoea starches and fats should be 
omitted from the dietary, and milk, eggs, animal 
broths, broiled beefsteak, oysters, and fresh fish 
are suitable. Habitual constipation due to tor- 
por of the muscular layer of the intestine may 
be relieved by a diet of cereals, whole-wheat 
bread, fruits, and green vegetables, with liberal 
quantities of water. 

In many diseases particular diets are requi- 
site. In diabetes^ e.g., all sugafr and sugar- 
producing food must be withheld, while animal 
food and fats must be administered in abun- 
dance. Water must be drunk freely. Saccharin 
must be substituted for sugar. The patient may 
therefore take meat soups; fresh fish, lobsters, 
and crabs; fat meat, poultry, kidneys, sweet- 
breads, ham, tongue, sausage, and all kinds of 
game; pickles, sardines, olives, celery; gluten 
bread, gluten rolls, gluten mush, almond bread 
and cakes, bran cakes ; all green vegetables, 
nuts, acid fruits, cream custards, cheese, jellies, 
ice cream ( made vdth saccharin ) , tea and coffee, 
’ : ■■■*”. koumiss, skim milk, red wine, in 

• ■ . mineral waters. All flour must be 

carefully avoided. In BrigWs disease the 
patient must avoid overfeeding and must take 
easily assimilated food that leaves a small 
amount of nitrogenous waste material. He may 
take soup made of arrowroot, milk, and rice, 
tapioca, or vermicelli; fresh whitefish, raw 
oysters and clams; very little red meat; 
chicken, game, fresh pork, bacon and ham; eggs 
sparingh : wheat bread, hominy, oatmeal, gruels, 
toast; green vegetables, well cooked; mush- 
rooms, rhubarb; simple of milk and 

rice or of bread; stewc M’.ii laxative raw 
fruits, fruit jellies; milk, koumiss, barley 
water, buttermilk, and mineral waters ; very 
weak tea. In tuberculosis the patient should 
eat as much as can be digested, mostly of fatty 
and nitrogenous foods, taking food between 
meals and at bedtime, and thus receiving 
some food every three hours during the day. 
He may take soups; fresh fish and oysters; 
all meats not smoked or salted, except pork; 
eggs in all forms except fried; breads with an 
abundance of butter; all green a (' gcutibh'-. no 
roots, no potatoes; fats and olh<‘ oil: fruits, 
cheese, farinaceous desserts; milk, cream, cocoa, 
koumiss, Vichy water, lemonade, mineral 
waters, and stimulants as ordered by the phy- 
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sieian. It is imperative that food prepared for 
invalids should be well cooked. The taste and 
appetite are not trustworthy guides in sick- 
ness, but odors, flavors, and dainty serving 
should be considered. Food should he served 
very hot or very cold; seasoning, except with 
salt, should in general he avoided; and small 
quantities should be offered at a time, with 
scrupulous care that utensils and linen be 
clean. 

Diet in Convalescence, In acute illness the 
digestive tract is weakened temporarily, and 
the patient undergoes a species of starvation. 
During convalescence caution has to be observed 
in feeding the young and vigorous, since the 
appetite returns before digestive vigor is re- 
established. In typhoid fever, especially, it is 
dangerous to advance too rapidly, since "a mass 
of undigested food may cause a 'relapse by 
setting up irritation in partially healed in- 
testinal ulcers. The fever diet should be grad- 
ually reinforced by thickened beef tea, soup, 
egg drinks, and various jellies ; this is fol- 
lowed by the easily digested starches, together 
with lightly cooked eggs, custards, milk pud- 
dings, toast, etc.; then fish, sweetbreads, 
chicken, chops, and other meats are given in 
small quantities, and lastly vegetables and 
fruits will be added to the dietary. The period 
of convalescence from most fevers may be con- 
sidered roughly as seven days. 

Many forms of diet have been advanced by 
faddists in the way of cures. Among these 
may he mentioned the following: 

Vegetarianism is a term loosely applied to 
restricted dietaries which have for their ob- 
ject the exclusion of flesh food. The strict 
vegetarian relies solely on vegetables grown 
-ir.d and fruits. The fruitarian or 
ii r on milk, fruits, nuts, and vege- 

tables. The lacto-vegetarian diet includes cer- 
tain animal foods, such as milk, cheese, eggs, 
vegetables, fruits, cereals, pulses, sweets, tea, 
coffee, and cocoa. A variety of this latter 
\oa'tarimi diet is one restricted to uncooked 
food. Lhe advocates of this system, first in- 
troduced by Christian, hold that the vital prin- 
ciples of food are affected by cooking- The 
diet consists largely of fruits, nuts, pine kernels 
specially treated, milk, raw eggs, tmcooked vege- 
tables, a particular unfired bread of pressed 
grains, and some cereals. The distinctive 
feature of this diet is that it requires thorough 
mastication. 

Purin-Free Diet. — Attention has been recently 
directed to- the advantage of this diet in the 
treatment of certain chronic diseases, such as 
gout, neuralgia, headache, and Bright’s disease. 
It is based on the theory that there is in 
these maladies a retention in the system of 
uric acid and -other purin substances, resulting 
in chronic poisoning. Purins are bodies con- 
structed on the base The most impor- 

tant are uric acid, xanthin, phyoxanthin, adenin, 
and guanin. They are derived from animal food 
(meat, sweetbreads, liver), beans, lentils, and 
oatnaeal. Tea and coffee also contain them. 
Examples of purin-free foods are milk, cheese, 
cream, butter, fats, white bread, eggs, apples, 
grapes, figs, dates, and raisins. Macaroni and 
nuts are also purin-free. It will be observed 
that, on the whole, these foods are less appe- 
tizing than those containing purin, and overin- 
dulgence in them is not likely. 

Salisbury Diet, — ^This is a diet consisting 
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chiefly of meat and hot water and was advo- 
cated for tuberculosis in 1889, when Richet 
and Hericouri showed the value of raw-meat 
diet in tuberculosis in dogs. A similar diet 
was recommended by Dr. Salisbury for the 
treatment of chronic gout, obesity, gastroin- 
testinal ■*■( *'1- and other disorders of 

nutrition, attributed by him to carbohydrate 
fermentation. In its strict form the treatment 
consists in the administration of one to three 
pounds of meat and from three to five pounds 
of hot water per day, for a period of from one 
to three months. 

The Grape Cure. — Among the various forms 
of fruit diet the grape cure is probably the 
best known, being recommended for cases of 
abdominal plethora, chronic bronchitis, emphy- 
sema, clironic constipation, and gastrointestinal 
catarrh. 'It is extensively practiced in the 
grape-growdng districts of Meran and Montreux 
and other parts of southern Europe. The cure 
consists in taking from one-half to one pound 
of grapes, three-quarters of an hour before 
meals, the latter consisting of light, easily di- 
gested food, such as fish, chicken, milk pud- 
dings, stewed fruits, green v(‘gcti.ihlo«, etc., and 
avoiding rich sauces, pickles, lentils, pastry, 
cheese, and sweets. 

For special diet suitable to very young chil- 
dren, see Infants, Feeding op; for diets in 
obesity, see under that title; see also the general 
article Food, and the special articles Meat, 
Fish, Bread, etc.; Meat Extract. Consult: 
Chittenden, T?ie Nutrition of Man (ISTew York, 
1907) ; Chalmers Watson, Food and Feeding in 
HeaUh and Disease (ib., 1913) ; Hindhede, Pro- 
tein and Nutrition (London, 1913). 

DIET (etymology same as preceding). A 
name at present applied to the legislative bodies 
in the German states, to the provincial assem- 
blies in Austria, and to the Hungarian Parlia- 
ment. These assemblies are called in German 
Landtage. The German Imperial Parliament 
bears the name of Reichstag, which word, when 
applied to the representative assembly of the 
old German Empire (Holy Roman Empire), 
figures in English works as Diet. The federal 
assembly of the Germanic Confederation 
{Bundesrat) is also styled Diet in English. The 
word "‘Diet” is also applied to the representa- 
tive assembles in the old Kingdom of Poland 
and other countries. The Diet of the Holy 
Roman Empire was made up of the Electoral 
College (q.v.), the princes of the Empire, 
spiritual and temporal (including the counts 
and other nobles, who voted only by groups), 
and the delegates of the free Imperial cities. 
The princes, save in the matter of electing the 
Emperor, had the same rights as the Electoral 
College. The powers of the free Imperial cities 
were quite limited, and were not even formally 
recognized until 1648. Each of the three col- 
leges voted separately. When they agreed on a 
measure, it was submitted to the Emperor for 
ratification or for rejection, but he had no power 
bo modify it. Ka measure .m flee ling the welfare 
Df the Empire could be p.-i-scd viihout the as- 
sent of the Diet. The regular meetings were 
Ixeld twice a year, usually in some chief town 

the Empire. After the close of the Thirty 
dears’ War the power of the body declined, 
though it continued to hold its meetings at 
Elatisbon down to the dissolution of the Holy 
Eloman Empire in 1806. Consult: Bryce, The 
iolg Roman Empire (London, 1871) | Waitz, 


Deutsche Verfassungsgeschichte { 6 vols., Berlin, 
1865-96) ; Turner, The Germanic Constitution 
(Kew York, 1888) . 

DIETERICI, drta-re'ts^, Fetedbich (1821- 
1903). A German Orientalist, born in Ber- 
lin. He studied at the universities of Halle 
and Berlin, traveled extensively in the East, 
and in 1850 was appointed professor of Semitic 
literature in the University of Berlin. He won 
particular distinction by his researches in the 
Arabic language and literature. The long list 
of his published works includes* Alfiyyah Car- 
men Grammat^cum Auctore Ihn MdHh cum Com- 
mentario Ihn Ahil (1851) ; Mutanahhii Garmtna 
cum Commentario Wahidii (1858); Der Natur- 
anschammg und Naturphilosophie der Araher 
(1860; 2d ed., 1876) ; Die Logilc und Psychologic 
der Araber zehnten J ahrhundert (1867) ; Die 
Lehre von der Weltseele bei dem Arabern 
(1872) ; Die Philosophie der Araher im neunten 
und zehnten J ahrhundert nach Christus (1876) ; 
Die Abhandlungen der IcJtwun Es-Safd in Aus- 
wahl (1883-86) ; Alsarahis philosophische Ab- 
handlungen (1890) ; Ueher des alteste Bekennt- 
ms der Ghristenheit ( 1895 ) ; Muhammad ibn 
Muhammad ^abu nasr al-Fardhl : Die Staatslei- 
tung . . . aus dem Nachlasse . . . F. Diefericif 
ed. by Paul Bronnle (1904). 

DIETERICI, Karl Friedrich Wilhelm 
(1790-1859). A German economist. He was 
an engineer geographer in Bliicher’s army from 
1813 to 1815, was engaged in the Ministry of 
Public Instruction, became professor of political 
science in the University of Berlin, and in 1844 
was placed at the head of the statistical bureau. 
He published a number of important works on 
political economy and statistics, among which 
may be mentioned: De Via et Ratione CEcono- 
miam Politicam Docendi (1835) ; /Statistisohe 
Uebersicht der loiohtigsten Gegenstande des Ver- 
hehrs und Verbrauchs im preussischen Btaat und 
im deutschen ZoUverband (1838); JJeber Aus- 
wanderungen und Einwanderungen (1847). 

DIETRICH, de'triK, Auguste Edgard(1S4G- 
) . A French author, born at Nancy. From 
an early age he took a special interest in the 
German language and literature, and was the 
first to translate two of Max Nordau’s works 
into French under the following titles: Les 
mensonges convent lonnels de notre civilisation 
(1886) and Le mal du si^cle (1890). He con- 
tributed to many French and foreign reviews, 
such as La Revue du Nord, La Jeune Prance, 
and Le Messager de Vienne, and translated Lady 
Blennerhassett^s Madame de Stael et son temps 
(1890). His original publications include: Les 
mattresses de Louis XV (1881) ; Rouget de Lisle 
et la Marseillaise (1882); Jacques Richard et 
la presse (1886) ; La mart de Danton (1888). 
He also edited the Fo6sies de Jacques Richard 
(1885). 

DIETRICH, dearfK (also DIETRICI and 
DIETRICY), Christian Wilhelm Ernst 
(1712-74). A German painter, etcher, and ad- 
ministrator, born at Weimar. He studied under 
his father, the court painter at Weimar, and 
under Thiele in Dresden. In 1741 he was ap- 
pointed court painter at Dresden, in 1748 in- 
spector of art galleries, and in 1764 director of 
the manufactory of porcelain at Meissen and 
professor of the Academy of Dresden. In his 
art Dietrich was a typical eclectic, who imitated 
every school with great facility, but he showed 
most understanding of the Dutch. He painted 
every subject, his religious pictures being the 
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best. His works are mimerous in nearly all 
German galleries, especially in Dresden with 
53 and Schwerin with 56, and in many palaces 
and churches in Germany. 

DIETRICH OF BERH. The name under 
which Theodoric the Great (q.v.) appears in 
German heroic legends; by Bern, his capital, 
Verona is to be understood. With a not un- 
usual disregard of all historical truths Dietrich 
was brought into connection with the traditions 
of Attila, or Etzel. According to these legends, 
Dietrich is said to have fled from Italy before 
Ermanaric, or in later poems Otacher (Odoacer), 
and to have met with a hospitable reception 
from Etzel. After many years he regained pos- 
session of his kingdom. Dietrich appears in the 
second part of the NilyelungenUed, at EtzeVs 
court, and is praised with special predilection. 
There were numerous other poems in which 
Dietrich was the central figure, but only late 
versions of these poems have come down to us. 
Consult Sandbaeh, Heroic Saga-Cycle of Dietrich 
of Bern (London, 1906), and Hodgkin, Theodoric 
the Goth (New York, 1891). 

DIETRICHSON, d^'triK-s6n, Loseotz Hen- 
rik Segelcke (1834- ). A Norwegian art 

historian. Born at Bergen, he studied at Chris- 
tiania, was an instructor in the University of 
Upsala, then spent three years in Borne as 
secretary of the legation, after which lie became 
an official in the National Museum in Stock- 
holm. In 1869 he became professor in the 
Academy of Arts at Stockholm and in 1875 
professor of the history of art in the University 
of Christiania. Although taking as his special 
field the mediseval art of Norway, he wrote much 
and well on related subjects. 

DIETRICH VON NIEM, de'triK f6n nem. 
See Niem, Dtetbicu von. 

DIETSCH, deeh, Heinrich Rudolf (1814— 
75). A German classical scholar, born at 
Mylau. In 1847-62 he was one of the editors 
of the Neue Jahrhucher fur Philologie und 
Pddagogik, He published a valuable edition of 
the complete works of Sallust (2 vols., 1843— 
46; 4th ed., 1874) and a Versuch uher Thucydi- 
des (1865). 

DIETZ, dets, Feodor (1813-70). A German 
historical and battle painter. He was born at 
Neunstetten, Baden, and first studied under 
Karl and Rudolf Kuntz in Karlsruhe, where he 
was strongly influenced by Feodor Ivanowitch, 
He then studied at the Munich Academy, chiefly 
under Philip Foltz, whom he aided in the decora- 
tion of the new royal palace. His first inde- 
pendent effort, ^^Death of Max Piccolomini” 
(1835), now in the Karlsruhe Gallery, attracted 
great attention. He spent three years in Paris, 
where he was influenced by Horace Vernet, and 
was awarded the gold medal in the Salon of 
1839. He was appointed court painter at Karls- 
ruhe, but returned to Munich, where he produced 
his best work. He took part as a volunteer in 
the campaigns of 1848-49 in Schleswig-Holstein, 
and in 1862 was made professor of the newly 
created School of Arts at Karlsruhe. He died 
while serving in the Franco-Prussian War of 
1870. His work was often theatrical, but is 
clear in composition and spirited in treatment. 
Among hia best canvases are: “Nocturnal Re- 
view” (1853), acquired by Napoleon III; “The 
Destruction of Heidelberg by General Mela” 
(1856), in the Gallery at Karlsruhe: “Flight of 
an American Family across the Susquehanna.” 
an interesting romantic genre piece ( Paris Ex- 


position, 1867) ; “Bliicher’s March to Paris” 
(1868), in the National Gallery in Berlin. 

DIET! ET MON DROIT, dye moN drwa 
( Fr., God and my right ) . The battle cry of 
Richard I at the battle of Gisors (1198), signi- 
fying that he was not subject to France, but 
owed his power to God alone. The King was 
victorious over the French, and the battle word 
was adopted as the motto on the coat of arms of 
England. Edward III revived the motto in 
1340. 

DIEITLAEOY, dyeflaTwa', Georges ( 1840- 
1911). A French physician. He was born in 
Toulouse and studied in Paris. In 1886 he was 
appointed professor of ■ _ at the Uni- 

versity in that city an^ Ux ^*^3 he became 
clinical professor at the Hotel Dieu. In the 
publication entitled De Vasyiration pneumatique 
souscoutanee (1870) he recommended the method 
of puncturing the thorax discovered by Van den 
Corput in 1857, for the treatment of pleurisy. 
Another important work is the Manuel de patho- 
logic interne (2 vols., 1882; 16th ed., 1911; Eng. 
trans by V. E. Collins and J. A. Liebmann, 
1911). His investigations on appendicitis at- 
tracted wide attention in medical circles. 

DIEITLAFOY, Marcel Auguste (1844- 
) . A French engineer and archaeologist, 
born in Toulouse. While in Persia in 1885, he 
discovered at Susa the remains of the palaces 
of Darius I and Artaxerxes. He brought back 
to France a quantity of very valuable speci- 
mens of Persian architecture, which have a 
special department in the Louvre, and published 
j.M account of his discoveries in the 

' o-k •■■.I HArt antique de la Perse (1884- 
89, 5 vols.) ; and he published also L’acropole de 
Buse d^aprds les fomlles executees en 1884-^6 
(Paris, 1890-92), and Art in Spain and Portu- 
gal (1914). — ^His wife, Jeanne-Rachel Magre 
(1851- ), accompanied her husband in these 

journeys and assisted him materially. Her 
works include : La Perse, la ChaldSe, et la 
Busiane (1887); A Buse (1888); and several 
novels and plays. She was made a member of 
the Legion of Honor. In collaboration with 
her husband, she published he thedtre dans 
IHntimite : Nais la Bulamite, farce nouvelle du 
pate et de la tarte (2 vols., 1900). 

DIEZ, dets, Friedrich Christian (1794- 
1876). A German philologist and founder of 
the scientific study of Romance philology. He 
was born and educated at Giessen, served in the 
War of Liberation, and later took a supple- 
mentary course in philology at Gottingen. In 
1830 he was called to the chair of Romance 
philology at Bonn. The works respectively en- 
titled Die Poesie der Troubadours ( 1826 ; 2d 
ed., 1883) and Lehen und Werhe der Trouba- 
dours (1829; 2d ed., 1882, by K. Bartsch) soon 
made him widely known. These and the stand- 
ard publication entitled GrammatiJc der ro- 
manischen Bprachen (1836-42; 5th ed., 1882; 
Eng. trans. by Cayley, 1863; Fr. trans. by 
Brachet, Gaston Paris, and Morel-Fatio, 3 vols., 
Paris, 1874-76) and Etymologisches Wbrter- 
huch der romanisdhen Bprachen (1853; 5th ed. 
by Von Scheler, 1887; Eng. trans. by Donkyn) 
obtained recognition even among the Romance 
nations as works of basic importance. They are 
written in a clear and concise style, and in them 
the author has given to the world a classic ex- 
ample of the historical and comparative method 
of investigation. Consult: Breymann, Friedrich 
Diez, sein Lebert, seine Werhe (Munich, 1878) ; 
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Behrens, F, Diez (Giessen, 1S04), pubiislied in 
honor of the hundredth anniversary of his birth ; 
Ritter, Le centenaire de Diez (Geneva, 1894) , 
which contains impublished letters of Diez and 
his friends. 

EIF^FEBElSrCE (OF., Fr. difference, Lat. diff 
ferentia, from cliff erre, to ditFer, from apart 
-Ff^rre, to bear) . In heraldry*, an addition to 
or alteration in an escutcheon to mark a dis- 
tinction between the coats of arms of two closely 
related persons w'hose shields would otherwise 
be the same. Though generally confounded with 
marks of cadency (q.v.), differences have, in 
strict usage, a totally different function — ^the 
former being employed to distinguish brothers 
and their descendants after the death of the 
father, the latter while he is still alive. Differ- 
ences in this limited sense may consist either 
of a chief added to, or a bordure placed round, 
the plain shield borne by the head of the house; 
or should the shield exhibit any of the ordi- 
naries, as the bend, fess, or pale, the difference 
may be indicated by an alteration in the lines 
of "the ordinary. The proximity of the bearer 
to the head oi the house is indicated by the 
character of the line by which the d’.Ten insnir 
chief, or bordure, or ordinary, is marked off 
from the held, the following being the order 
usually observed: the first or eldest brother, on 
the death of his father, inherits the pure arms 
of the house; the second brother, if the differ- 
ence is to consist of a bordure, carries it plain; 
the third, ingrailed; the fourth, inveeted; the 
fifth, embattled; etc. Other modes of differenc- 
ing have been invented by heralds, and are not 
unknown to practice — such, e.g., as changing the 
tinctures either of the field or of the principal 
figures, of which Nisbet gives many famous ex- 
amples; altering the position or number of the 
figures on the shield; adding different figures 
from the mother’s coat or from lands, and the 
like. Where the cadet is far removed from 
the principal family, if the field be of one tinc- 
ture, it is sometimes divided into two, the charge 
or charges being counterchanged, so that metal 
may not lie on metal, nor color on color. The 
confusion between differences and marks of 
cadency, above referred to, occurs in the heraldic 
usage of England, Scotland, and the countries of 
the Continent. In France the cadets of the 
house of Bourbon have been in the habit of con- 
tinuing these marks, and at the present day the 
label or lambel is to be seen on the arms of all 
the members of the Orl^ns family. That no 
distinction between what we call marks of 
cadency and differences was there observed is 
further apparent from the fact that, while such 
was the practice of the house of Oi'leans, the 
house of Anjou carried a bordure gules, and 
that of Alengon a bordure gu’- - \ ij-* d with 

eight bezants. In Germany, ak v ;'v 1 lu lo Sir 
George MacKenzie, several branches of great 
families are distinguished only by different 
crests, because, he says, all the sons succeed 
equally to the honors of the family. In Great 
Britain and in France some change is always 
made on the shield as carried by the head of 
the house; but the practice even of good heralds 
has been so ‘ 1 . -■ ;o bring the rule very 

nearly to wl ,i - ^ ■ holds to be the cor- 

rect one — that every private person should be 
allowed, with the sanction of the proper authori- 
ties, ‘"'to make what marks of distinction can 
suit best with the coat which his chief bears.” 
See Hebaldby. 


BIFFEBEKCE. In mathematics, difference 
usually means the excess of one quantity over 
another of the same kind, and this is its mean- 
ing in arithmetic. In higher mathematics, how- 
ever, it is used in a special sense in connection 
with series and functions. Consider the follow- 
ing systems: 

Given series 4,7,11,18,31,54,92,151,238, 
First differences 3, 4, 7, 13, 23, 38, 59, 87, 
Second 1, 3, 6, 10,15,21, 23, . 

Third “ 2, 3, 4, 5, 6, 7, 

Fourth “ 1, 1, 1, 1, 1, . 

The law of formation is not obvious in the 
first series, but by ■ ‘ iccessive 

terms and forming tl ■ - ' ■ . repeat- 

ing the process and forming the second differ- 
ences, and repeating it again for the third 
differences, a series is found whose law of for- 
mation is obvious. Beginning with 7, the sixth 
term of the third differences, the ninth term of 
the given series is evidently 238. The general 
formula for the ?^th term of such a series is 


“ 1 )^ + 


{n — — 2) 


1 -2 

(n-l)(n-2)(n-3). 
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in which a, h, a , . , represent respectively the 
first term of the several series. The sum of n 
terms is expressed thus: 


S;^ = na 
n{n — — 2) , 


n { n - l ) , 
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Certain calculating machines (q.v,), particularly 
the difference engine, are constructed on this 
principle. Out of the method of differences arose 
the calculus for finite differences. (See Calcu- 
lus.) Pierre Raymond de Montmort (1678- 
1719), Frangois Mcole (1683-1758), and Brook 
Taylor (1685-1731) were pioneers in this subject. 

BIFFEREKCE, Method of. See Induction. 

BIFFEBEKCE, Specific, or BIFFEBEK- 
TIA. See Predicable. 

BIFFERERTCE OF EATITIJBE. See Lati- 
tude AND Longitude. 

DIFFERENCE OF LONGITUDE. See 

Latitude and Longitude. 

DIFFERENTIAL (in Motor Vehicle). See 
Motor Vehicle. 

DIFFERENTIAL CAL'CULUS. See Cal- 
culus. 

DIFFERENTIAL EQUATION. See Equa- 
tion. 

DIF'FERENTIA^TION. See Calculus. 

DIFFERENTIATION. In biology, the pro- 
cess by which the body becomes more complex 
by becoming different in its different parts. 
Both phylogenetically and ontogenetically organ- 
isms begin in a relatively simple state; evolu-* 
tion and individual development are both ac- 
companied by specialization of organs and divi- 
sion of labor among the various parts of the 
body. 

DIFFERENTIATION OF ROCKS. A term 
used by geologists to denote the process by 
which varied types of igneous rocks develop 
from a uniform parent mass or magma. Vol- 
canoes at different periods of their activity may 
erupt lavas of contrasting character, as has hapr 
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pened frequently in some of the craters in the 
Mediterranean region ; also, bosses of granite, 
syenite, and other deep-seated rocks often show 
a considerable range of mineral composition be- 
tween their interiors and the border zones. 
These and similar features which have been 
abundantly attested indicate that a reservoir of 
fused rock in the earth’s interior is subject to 
successive cleavage or division, by which in 
place of a homogeneous mass several more or 
less distinct rock types result. The process of 
differentiation plays a very important role in 
the derivation of igneous rocks, and it seems 
probable that the many varieties into which 
they are divided have really sprung from a few 
fundamental magmas. The principle underly- 
ing the process is not well understood, although 
much study has been given to the subject in 
recent years. It is thought by some geologists 
that the force of gravitation during the crystal- 
lization of the magma effects a separation of the 
lighter and heavier minerals, resulting in the 
acidic and basic types that are frequently ob- 
served in a differentiated rock mass. Other 
causes of variation have been proposed, such as 
fractional crystallization, the influence of con- 
vection currents, the absorption of foreign ma- 
terial into the magma, and the action of 
mineralizing agencies, inclusive of gases and 
heated waters. See Igneous Rocks. 

DIFFRACTION AND DIFFRACTION 
GRATINGS (from Lat. diff ring ere, to break in 
pieces, from dts-, apart -{- frangere, to break). 
When shadows are cast on a screen by allowing 
light from a small opening or source to pass 
an opaque body, it is noted that the shadows 
are not sharp, as would be expected if ^Tight 
traveled in straight lines,’’ Thus, if light from 
the sun or from any source of light falls upon 
a large opaque screen in which there is a narrow 
slit; and if there is placed some distance from 
this another opaque body with a sharp edge (e.g., 
a knife blade) parallel to the slit, the shadow of 
the latter cast by the light from the slit will 
have several peculiarities. Calling the geometri- 
cal shadow the region where there would be 
darkness if light traveled in straight lines, it 
will be observed that the actual shadow begins 
a slight distance within the ■ ■ '"''' one — in 

other words, the light is be’ ■ , into the 

latter; further, on the edge of the gi-oniilrii id 
shadow, where one might expect uniform illumi- 
nation, there are series of narrow colored bands, 
parallel to the edge, i.e., there is first a strip 
brightly illuminated with one color, then an- 
other band with a different color, etc., the colors 
merging into each other; at a distance of a few 
millimeters from the edge of the shadow, how- 
ever, the field is uniformly illuminated. If, 
instead of having white light as a source, a 
colored flame is used, e.g., light from a flame 
containing sodium, the bands outside the geo- 
metrical shadow become simply alternations of 
light of the colors of the flame, and comparative 
darkness. This phenomenon is called diffrac- 
tion, and was first observed by Grimaldi, pro- 
fessor in the Jesuits’ College, Bologna, in 1665. 
It was studied later by Newton, but was not 
explained until Fresnel made his classical re- 
search in 1819. Similarly, if light from a pin- 
hole opening falls upon any opaque object, cast- 
ing a shadow of it on some suitable screen, 
diffraction bands may be observed outside the 
geometrical shadow, following the general , con- 
tour of the latter; and the light enters slightly 
Vql. VII.— 2 


into the shadow. For other cases of diffrac- 
tion, reference should be made to some treatise 
on light. One of the best is Preston’s Theory of 
Light (London, 1901). 

It was shown by Fresnel that diffraction x>he- 
nomena are explained by the fact that light is 
due to a wave motion (see Light) ; consequently 
diffraction is possible with other waves, e.g., 
those in air which produce the sensation of 
sound. 

The colors of the feathers of many birds and 
of mother-of-pearl are due to diffraction; so are 
the colors seen when one looks at a bright light 
through a piece of thin cloth. If a great num- 
ber of fine scratches, evenly spaced, are made 
on a piece of glass, or on a polished mirror, there 
is formed a “diffracting grating.” The former 
is called a transmission grating; the latter, a re- 
flecting one. If, as in a previous experiment, 
white light from a slit in an opaque screen is 
allowed to fall perpendicularly upon a trans- 
mission grating, the slit being parallel to the 
scratches, the transmitted light will be broken 
up into spectra, regularly spaced on both sides 
of the line drawn from the slit to the grating, 
except in the direction of this line. Thus, if the 
transmitted light falls upon a white screen 
parallel to the grating, there will be a central 
white spot, and on each side of this, along a 
line at right angles to the lines on the grating, 
a succession of colored spectral bands. This 
spreading sidewise of the light is due to its 
diffraction through the narrow, transparent slits 
between the scratches ; and the dispersion of the 
white light is occasioned by the fact that the 
amount of diffraction varies with waves of 
different wave number, i.e., with different colors 
(see Light). The same jihenomena are observed 
with reflection gratings if the screen is placed 
on the same side as the slit of light and pro- 
vided with an opening to allow the light to 
fall upon the grating. 

Gratings are of the utmost importance in 
spectroscopy ( q.v. ) , as they furnish a means of 
measuring the wave len^hs of ether waves. 
They were invented and first used by Joseph von 
Fraunhofer, of Munich, in 1821. To be of value, 
gratings must be ruled with the scratches at 
exactly equal intervals. This is secured by plac- 
ing the surface to be ruled on a platform, which 
is carried forward by a long screw, whose thread 
is perfectly uniform, and by having a diamond 
point so arranged as to draw lines at right 
angles to the direction of the screw. By means 
of a toothed wheel fastened to the screw it is 
turned through a definite proportion of one com- 
plete revolution, thus carrying the platform for- 
ward a definite distance; e.g., if the threads of 
the screw are at a distance l-15th of an inch 
apart, and if the toothed wheel has 1000 teeth, 
then, if this wheel is pushed round by an amount 
equal to one tooth, the screw will turn through 
1-lOOOth of a complete revolution and will carry 
the platform forward 1-1 5,000th of an inch. 
Then the diamond is drawn across the surface 
of the grating, ■i- .k’n-j- <i groove; it is raised, 
pushed back to I'v side of the grating, 

dropped down, and again drawn across the sur- 
face, the platform in the interval of time, while 
the diamond is pushed back, having been carried 
forward another step. The process is continued 
until as many lines are made as are desired. 
.Such a machine is called a “dividing” or a 
“ruling” engine. (See Dividing Engine.) The 
most perfect gratings now in use have been 
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made at the physical laboratory of Johns Hop- 
kins University, where Professor Rowland super- 
vised their preparation. His gratings have, as 
a rule, 15,000 lines or scratches to the inch; and 
the grating surfaces vary from 2 inches to 6 in 
width. 

To use gratings ruled on plane surfaces for 
spectroscopic purposes, it is necessary to com- 
bine them with telescopes and collimators; but 
Professor Rowland has shown that reflecting 
gratings ruled on spherically concave surfaces 
can be used without the addition of lenses. 
These “concave gratings” have other marked ad- 
vantages over plane ones for almost every spec- 
troscopic purpose. A good description of their 
properties is given in Preston's Theory^ of Light 
(London, 1901). 

HIPPTTSIOH (Lat. diffusio, a spreading out, 
from diffundere, to diffuse, from dis-, apart -|- 
fnndere, to pour). The gradual dispersion of 
the particles of one substance among those of 
another. 

Diffusion of Liquids. If sulpliuric acid be 
carefully poured through a tube into the bottom 
of a vessel filled with water colored by a few 
drops of litmus solution, and the liquids allowed 
to remain undisturbed, the acid will be seen 
gradually to diffuse upward into the water, its 
progress being indicated by the change of color 
of the litmus from blue to red. After a suffi- 
ciently long time the liquid will be found per- 
fectly homogeneous; i.e., the two layers of acid 
and water will have completely intermixed, 
forming a dilute solution of sulphuric acid of 
uniform strength throughout. A similar process 
would take place in the case of water and alco- 
hol, and, in general, in the case of any pair 
of liquids that are at all capable of being mixed 
together. In many cases, however, the rate of 
diffusion would be so small that it might take 
months and even many years before the solu- 
tions would become perfectly homogeneous. The 
reason of this is that the surface of separation 
of two liquids is, under ordinary circumstances, 
comparatively very small. To render the diffu- 
sion more rapid, the surface through which 
diffusion takes place would have to be increased; 
and this is usually attained by stirring the two 
liquids with the aid of some solid object, as a 
glass rod or a spoon. Diffusion itself, however, 
is a purely molecular process; i.e., it involves 
the motion not of masses of liquid, but of 
molecules. 

Diffusion of Grases. If two flasks be filled, 
one with hydrogen, the other with chlorine, and 
connected by a long tube fitted into their necks 
by means of corks, then, in whatever position 
the apparatus be placed, it will be found that 
the gases mutually interpenetrate. The color of 
chlorine will in this case enable us to follow 
by the eye the course of the diffusion. When 
the mixture has attained its permanent state, 
each of the gases is found to be uniformly dif- 
fused through the whole containing space, pre- 
cisely as it would have been had the other not 
been present. In fact, the presence of a second 
gas seems merely to affect the time which the 
first takes to distribute itself evenly throughout 
the vessel, but in no other way to influence the 
final result. Dalton long ago suggested the 
analogy of the passage of water among stones in 
the bed of a river. 

The molecules of gases are capable of passing 
through solid partitions, which would prevent 
the motion of masses. The phenomena of dif- 


fusion can therefore be readily investigated by 
measuring the amounts of various gases passing 
in a given interval of time through a thin layer 
of bladder or other membrane, or through a thin 
disk of plaster of Paris, graphite, or biscuit 
ware. The velocity of diffusion is thus found 
to be inversely proportional to the density of 
the gas experimented upon. That lighter gases 
diffuse more rapidly than heavier ones may be 
demonstrated as follows : A glass tube, say, 1 
inch in diameter, and 2 or 3 feet long, is closed 
at one end with a diaphragm of plaster of Paris 
and filled with hydrogen. Its open end is im- 
mersed in water, care being taken not to wet 
the diaphragm. Two processes of diffusion will 
then take place simultaneously: the hydrogen 
will diffuse out of the tube into the atmosphere, 
while the constituent gases of the air will pass 
through the diaphragm inward. But, as hydro- 
gen is much lighter than the gases of the air, 
the velocity with which it escapes is greater 
than that with which the others enter, this be- 
ing shown by a rise of water in the tube, whose 
part occupied by gas will continue to decrease 
until all the hydrogen has diffused out. See also 
Effusion. 

Diffusion of Substances in Solution. Ac- 
cording to modern chemical theory, solid sub- 
stances in solution exhibit the same phenomena 
as substances in the gaseous state. Within a 
given volume of solution a substance exercises, 
e.g., precisely the same pressure (osmotic pres- 
sure) that it would exercise if vaporized and 
confined within a vessel whose volume is equal 
to the volume of the solution. This explains the 
analogy existing between the phenomena of 
diffusion of gases and the phenomena of diffu- 
sion of substances in solution. 

Diffusion in solution was discovered in 1815 
by Parrot, and was later (from 1850 on) made 
the subject of a thorough investigation by 
Thomas G-raham, Shortly afterward Pick suc- 
ceeded in proving, both theoretically and experi- 
mentally, that the diffusion of dissolved sub- 
stances jfollows a law (Pick's law) precisely 
analogous to Pourier's law of the diffusion of 
heat. Accordingly the amount of substance 
traversing a small distance within the solvent 
in unit of time is proportional to the area of 
the cross section through which the diffusion 
takes place, and to the difference in concentra- 
tion at the two ends of small distance trav- 
ersed. The rate of diffusion depends, of course, 
also upon the nature of the diffusing substances, 
upon the nature of the solvent, and upon the 
temperature. At higher temperatures the rate of 
diffusion is invariably greater than at lower ones. 

Solvents resist diffusion more or less, accord-* 
ing to their nature; but it is as yet not known 
how the solvent resistance might in any given 
ease' be predetermined from the composition and 
perhaps other physical properties of the sol- 
vent and the diffusing substance. What we do 
know, however, is how to express in ordinary 
force units the frictional resistance offered by 
the solvent, provided we know the concentration 
of the diffusing substance and have determined 
experimentally the rate of diffusion. For, ac- 
cording to the modern theory of solutions, it is 
the osmotic pressure of the diffusing substance 
that overcomes the .resistance of the solvent and 
drives the substance from points of higher to 
points of lower concentration, and the magni- 
tude of o&motie pressure is readily ascertained. 
How enormously great the frictional resistance 
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of the solvent generally is, may be judged from 
the following typical case: to move 342 grams 
( = 1 gram molecule) of cane sugar at the 
rate of 1 centimeter per second, when the sol- 
vent is water and the temperature is 18® centi- 
grade, it would be necessary to employ a force 
equal to no less than the weight of 4,700,000,000 
kilograms. 

The influence of the solvent and of the dif- 
fusing substance itself is numerically expressed 
by the so-called diffusion coefficient, frequently 
denoted by the symbol Z>. Stefan has shown 
that in any given case the diffusion coefficient 
may he determined, in accordance with Fick’s 
law ( see above ) , by using the following simple 
formula : 

0.7854A® 

D = 

c^qH 

in which A is the amount of substance that has 
passed into a layer of the pure solvent from a 
layer of solution in the time t, the concentra- 
tion of the solution being c and the area of the 
circular surface of contact of the two layers 
being q. The formula shows that, in any given 
case experimented upon, the amount of sub- 
stance dijfusing out of the solution is propor- 
tional to the square root of the time. In case 
the diffusing substance is either an acid or a 
base the rate of diffusion may be conveniently 
studied by coloring the pure solvent (usually 
water) with an indicator, such as litmus, and 
observing the change of color produced by the 
diffusing substance as it penetrates farther and 
farther into the column of pure solvent. In 
such a case, as shown by Stefan, Fick's law 
requires that the farthest distance to tahich the 
diffusing substance has penetrated must he pro- 
portional to the square root of the time that it 
has tal'en to get there. Both these theoretical 
consequences from Tick’s law have been tested 
experimentally by a number of investigators 
and have been found to hold true, and there- 
fore Fiek’s law may be considered as proved. 
In some cases the pure solvent employed (viz., 
water) was gelatinized by means of agar-agar 
or similar substances (see Colloids), and Fick’s 
law was still found to hold good. Only, curi- 
ously enough, while the amount of substance 
entering the g<-hitirn7od solvent in a given time 
was found to be ex<’cily the same as if the sol- 
vent had been left liquid, the farthest distance to 
which the substance has penetrated was foimd 
to be appreciably less. In one sense, therefore, 
it may be said that substances diffuse with the 
same speed in a solvent whether this has been 
gelatinized or not; in another sense this state- 
ment is not true. 

The diffusion of electrolytes has been theo- 
retically investigated by Nernst and experi- 
mentally by Arrhenius. Electrolytes — i.e., acids, 
bases, and salts — are dissociated in solution 
into electricall:5 ■’ ‘ ‘ particles, or ions. 
Each ion has a or mobility, of its 

own. Thus, in a solution of hydrochloric acid 
the free hydrogen ions have fjir griatn- mol ility 
than the chlorine ions. It 1 'U'Tcbwr ap- 

pear as if the hydrogen ions ought to diffuse 
-out of such a solution at a rate of their own, 
leaving the sluggish chlorine ions behind. As 
a matter of fact, however, the separation of 
positive and negative ions by diffusion would 
set up an enormous electrostatic attraction be- 
tween' the different parts of the solution, and 


this would at once bring the different ions 
together again. In other words, while the posi- 
tive and negative ions are in many ways fre^e 
and independent of each other, they cannot 
enter upon independent courses of diffusion : 
the more mobile ones will hasten the progress 
of the less mobile ones by pulling them along; 
their own progi’ess will thereby be retarded, 
the more sluggish ions holding them back. Tak- 
ing into account both the separate mobilities 
of the ions and their modification by mutual 
electrostatic attraction, Nernst has shown that 
the resultant diffusibility of the electrolyte as 
a whole is expressed by the following formula: 


D 



where D is the diffusion coefficient of the elec- 
trolyte as a whole; V and Y are respectively 
the mobilities of the positive and negative ions; 
T is the absolute temperature (i.e., the centi- 
grade temperature 273® ) , and It is the so- 
called gas constant- The gist of this formula 
of Nernst’s may be expressed in words by say- 
ing that the resistance encountered by the dif- 
fusing electrolyte as a tvhole is proportional to 
the sum of the resistances encountered by the 
separate ions. Experiment has borne out this 
proposition very well. 

When a substance in solution is dissociated, 
not eleetrolytically, but chemically (see Dis- 
sociation), matters are quite different: the 
products of dissociation exert comparatively 
little influence upon one another, and each dif- 
fuses almost independently of the rest. In the 
case of ordinary alum, e.g., it is thus possible 
to effect at least a partial separation of the 
component sulphates, because these have differ- 
ent diffusibilities. Colloidal substances, like 
albumen, are altogether left behind by crystal- 
loids, owing to great differences of diffusibility, 
and therefore diffusion may be employed to 
render colloids perfectly pure (i.e., free from 
the more mobile crystalloids). See Colloids. 

Diffusion of Solids. The diffusion of solid 
substances through one another is shown by a 
number of phenomena. Not to speak of the even 
distribution o'* h; ‘j 11 gas through a mass of 
platinum or r; U.i.li ni. the surface of which 
has been exposed to the gas, solid carbon is 
known to be capable of passing through porce- 
lain and to distribute itself evenly in a mass 
of iron. Further, solid barium sulphate and 
solid sodium carbonate have been shown to 
react with each other chemically — a process 
which could hardly take place unless the mole- 
cules of the two substances became intimately 
intermixed by diffusion. Finally, experiments 
have been carried out on the diffusion of gold 
into lead at ordinary temperatures. At 18® C. 
gold has been found to diffuse upward, and after 
a lapse of four years traces of gold could be 
found at a distance of 7 millimeters from the 
surface of contact. 

DIGALLIC ACID. See Tannin. 

DIGAM'^MA (Lat., Gk. dlyaygay from di-, 
double + gamma). The name given by 

grammarians not earlier than the first century 
A.D. to Vau, anciently the sixth letter of the 
Greek alphabet. The name is due to the form, 
double gamma, F. In the Ionic alphabet it was 
almost completely lost at a very early date, 
save as the numeral 6; tbe Chalcidiari alpha- 
bet, however, retained it, ,and transmitted it. 
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through Cums?, to the Latins, with whom it lost 
its original sound (approximately our w) , and 
became F, Even where it had ceased to^ be 
written, as in the Homeric poems and in Hesiod, 
its influence can be detected; in inscriptions it 
appears frec^uently in many dialects. Often the 
cognate words in other languages than Greek 
show it; e.g., vinum = Folvos, "wine. Consult 
Buck, Introduction to the Study of the Greek 
Dialects, pp. 43^48 (Boston, 1910). See Gbeek 
Language, Alphabet and Prominciatton, 

DIG^BY. A port of entry and popular sum- 
mer resort, capital of Digby Co., Nova Scotia, 
on Digby Basin, an arm of the Bay of Fuiidy 
and 43 miles southeast of St. John, New Bruns- 
wick (Map: Nova Scotia, D 4). It has fishing 
and lumber industries, a long pier, good bath- 
ing, boating, and fishing facilities, and a special 
reputation for a variety of small herrings or 
pilchards, known as ‘^Digby chickens,’’ which 
are cured for export. The United States is 
represented by a consular agent. Bop., 1901, 
1150^ 1911, 1247. 

DIGBY, George, second Earl of Bristol 
(1612-77). An English legislator. He ^was 
horn in Madrid, studied at Magdah ■■ C 
Oxford, was a member of the Long Jb f *• 
and was one of the foremost opponents of Straf- 
ford, He was extremely vacillating by nature, 
and, with Pym and Hampden, espoused the royal 
cause and was taken from the Commons and 
put in the House of Lords. Apparently he sug- 
gested to the King the arrest of the five mem- 
bers. In. the Civil War he was lieutenant 
general of the royal army. During the Common- 
wealth he lived in France, where he became lieu- 
tenant general, but was dismissed for political 
intrigue against Mazarin. After his return to 
England accused Lord Clarendon of high 
treason. In his last years he seemed to waver 
in his loyalty to the Roman Catholic church. 
He wrote the comedy Elvira^ or. The Worst 
Not Always True (1667), an adaptation from 
Calderon. 

DIGBY, Sir Kenelm (1603-65). An Eng- 
lish author and naval commander. He was born 
three years before the execution of his father. 
Sir Everard Digby, noted as one of the gun- 
powder plot conspirators. At the age of 15 he 
was entered at Gloucester Hall, Oxford. Leav- 
ing the imiversity in 1620, without a degree, he 
traveled abroad. Returning, he was knighted. 
In 1625 he married the celebrated Venetia Stan- 
ley. In 1628 he equipped two ships at his own 
expense and sailed on a :-v *r‘L“ expedition 
against the French and \ 4 ik ! .■.n- I'l the Medi- 
terranean. He won a victory in the harbor of 
Iskanderun. In 1632, on the death of Dr. Allen, 
of Gloucester Hall, Digby inherited his collec- 
tion of books and manuscripts, which he pre- 
sented to the Bodleian Library. In the troubles 
between King Charles and Parliament Digby 
took the Royalist side, and was imprisoned in 
Winchester House, but in 1643 was allowed to 
I'etire to France, ^fter Charles I had fallen, 
Digby returnee ' ’ . ' Parliament for- 
bade him the ‘ - - . er penalty of death. 

Retiring to the Continent, he traveled in France 
and Italy; but in 1655 he was again in Eng- 
land and was in frequent attendance at the 
court of the Protector. He went again to 
France and busied himself with the preparation 
of philosophical papers. He retilrned to Eng- 
land in 1661 and died there. His works are 
numerous and on a great variety of subjects. 


comprising: A Conference with a Lady About 
Choice of Religion (Paris, 1638); Observations 
on Spenser’s Faery Queene (London, 1644) ; A 
Treatise on the Soul, Fromng its Immortality 
(Paris, 1644) ; Of the Cure of Wounds by the 
Powder of Sympathy (London, 1658) ; Discourse 
on Vegetation (ib., 1661); etc. The Private 
Memoirs of Sir K. Digby, etc.. Written by Him- 
self, were published m London in 1827. Con- 
sult: ^^Journal of the Scanderoon Voyage,” in 
Camden Society Publications (London, 1808) ; 
Poems, ed. Warner (London, 1877); T. Longue- 
ville. Life of Sir Kenelm Digby (New York and 
London, 1896). 

DIGBY, Kenelm Henry (1800-80). An 
English writer. He was born at Clonfert, Ire- 
land, graduated from Trinity College, Cam- 
bridge, in 1819, and soon afterward became a 
convert to the Roman Catholic church. He 
published many works, chiefly on mediaeval the- 
ology, or reflecting the spirit of the Middle Ages. 
The list includes: The Broad Stone of Honor 
(1822); Mores OathoUci; or, Ages of Faith 
(11 vols., 1831-40); Compitum; or, The Meet- 
ing of the Ways (7 vols., 1848-54) ; Evenings 
on the Thames (2 vols., 1860). 

DIGK-DIG^ or DIK^-DIK' (Arabic). See 
Gazelle. 

DFGEST. A topical arrangement or compila- 
tion of legal rules, judicial decisions, or statutes 
in condensed form; particularly the authorita- 
tive compilation of the civil law, otherwise 
known as the Pandects, made under the author- 
ity of Justinian (530-533). See Civil Law; 
Code; Pandects. 

In English and American law the term is ap- 
plied to a great number and variety of legal 
works of reference, ranging from such encyclo- 
paedic collections of special treatises as Bacon’s 
and VineNs Abridgments and Comyns’s Digest 
to the alphabetical arrangements of statutes 
and of case law which have monopolized^ the 
title in recent years. The former kind of digest 
was a favorite form of legal authorship in the 
earlier period of the common law, and several 
of these compilations — as those of Statham 
(about 1470), Fitzherbert (1516), Brooke 
(1568), and Rolle (1668) — long maintained a 
high position as legal authorities. The earliest 
of these are still useful as containing references 
to cases as yet buried in the Yearbooks and 
other early reports. As authorities, however, 
they have all been superseded in the estimation 
of lawyers by more systematic treatises. 

The modern digest of case law is in effect an 
elaborate index to the enormous collections of 
judicial decisions in which the common law of 
Great Britain and of the United States lies 
embedded. The most authoritative of the Eng- 
lish digests are those of Fisher and Chitty. 
Each American State has one or more of such 
compilations, of which Abbott’s Cyclopaedic Di- 
gest of New York decisions is perhaps the most 
extensive and complete. There are also digests 
of the Federal reports, of the United States 
statutes, and a comprehensive compilation of all 
the Federal and State reports, known as the 
Century Digest. The plan of all these digests 
of case law is substantially the same, consisting 
of an alphabetical arrangement of legal titles, 
under which are given brief statements of the 
rule or doctrine enunciated in each decision, to- 
gether with the title and location of the case, 
in which the decision was rendered. (See 
Abridgment; Report.) Consult Wambaugh, 
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The Study of Cases (2d ed., Boston, 1894), and 
Lindley, “Tlie History of Law Reports/^ in Laio 
Quarterly Rev^ew (London, 1885). 

DIGESTER. A name originally applied to a 
strong boiler, with a closely fitting cover, in 
which bones or other animal substances, placed 
in water, could be raised to a temperature above 
the boiling point, or 212® F. The word is now 
given a^ wider meaning; the material may be 
placed in some liquid other than water, * and 
chemical action instead of heat may be used to 
effect the disintegrating process. The digester, 
in its simplest form, was invented in 1681 by 
Denis Papin (q.v.), a French scientist. It is 
made of iron or other metal, and has an air- 
tight cover, provided with a safety valve, from 
which steam may be allowed to escape when the 
pressure becomes too great. The increased pres- 
sure to which the contents of the boiler are 
exposed raises them to a much higher tempera- 
ture than could be secured in an open vessel, 
reaching at times 400° F. At such a tempera- 
ture bones will dissolve. In its modern form 
the Papin digester is put to much wider uses 
than the mere preparation of soup and extrac- 
tion of gelatin from bones, for which it was 
originally intended. One application of the in- 
vention is the lard or grease tank, which is an 
essential feature of a large modern slaughter- 
house. Into such tanks the carcasses of animals 
too poor for the regular market and the en- 
trails and grease-yielding offal of other animals 
are thrown. Steam is applied, which resolves 
the contents of the tank into fat; water, which 
contains much soluble matter in solution; and 
mud, containing earthy and solid particles, the 
contents arranging themselves in layers, from 
top to bottom, in the order named, a- to 

their specific gravity. The tank is usually a 
vertical cylinder, with a perforated false bottom, 
which holds the charge and at the same time 
allows the water of condensation to percolate 
into the lower chamber. There is a discharge 
hole at the bottom for removing the residuum, 
and a number of try cocks are arranged along 
the sides, by means of which the level of the 
fats and water may be ascertained. There may 
be two discharge cocks; through the higher one 
the floating fat may be decanted, and through 
the lower one the water may be drawn off, as the 
contents and state of the process require. In 
some forms of digesters, like those for treat- 
ing garbage, the water and grease may be drawn 
off together and separated afterward. The solid 
matter, called u.' \i\ be pressed or dried, 

or both, and i- utilized for various 

purposes. 

A familiar example of a chemical digester is 
the apparatus for cxuadin^ tannin from nut- 
galls by means of ether. The nutgalls are 
placed in a vessel saturated with ether; the 
volatile extract falls into a closed vessel placed 
below and connected by means of a pipe with the 
top of the other vessel, to prevent the escape 
of the ether. 

Digesters are used in the hydrolysis of starch 
to glucose through the agency of hydrochloric 
or sulphuric acid and in the soda process of 
making wood-pulp paper. 

DIGESTION, Comparative Physiology of. 
See Alimentary System, Evolution of, 

DIGES'TION (Lat. digestio, from dig er ere, to 
digest), IN Plants. The process by which foods 
are rendered fit for absorption, conduction, or 
assimilation (qq.v. ). Foods are sometimes in- 


soluble in water, or, when soluble, need to be 
altered to make them more readily diffusible or 
usable. It was formerly believed that, besides 
carbohydrates of the insoluble type, fats and 
proteins must be hydrolized before translocation 
is possible. We now know that fats move as 
such in the form of fine emulsions in case a 
little free fatty acid and the resulting soap is 
present. It is possible that peptones and pro- 
teins often move as such, the latter in the 
form of colloidal solutions. Yet that there is a 
general hydrolysis of fats and proteins in the 
storage organs of plants is evidenced by the 
rather general distribution of the necessary 
enzymes — lipases, proteoses, and ereptases. 

In general, plants do not possess special di- 
gestive organs, but digestion occurs in the 
cells which contain both storage material and 
the enzyme. This may be termed endocellular 
digestion, and stands in contrast to digestion 
in animals, where the enzyme is generally se- 
creted into a special digestive cavity and extra- 
cellular digestion occurs. In insectivorous forms 
amongst plants true extracellular digestion oc- 
curs, and in grass seeds the various enzymes are 
secreted into the cells of the endosperm by 
cells of the scutellum and aleuron layer. See 
Secretion. 

Each prominent food is acted upon by a par- 
ticular enzyme adapted to transform it. The 
following table shows the principal sorts of 
plant foods, the enzymes by which they are 
digested, and the most important products 
formed. 

I. Carbohydbates 


Food 
Starch . 
Inulin. 
Celluloses . . 

Saccharose. . 

Maltose 

Pectins. 


Glucosides. . 


Enzyme 

Product 

diastase . . . 

maltose 

inulase 

levulose 

cytase . . . 

a variety of smjar 

invertase 

( fructose 

1 glucose 

maltase ) 

f glucose 

glucaae f 

\ arabinose 

pectase ) 
pectinase ) 

pectic acid 

II. Proteins 


proteases 

f proteoses 
(peptones 

III. Other Foods 

.lipase 

f clycerin 

1 fatty acid 

myroain and emul- 

glucose and various 

sm 

substances 


Some of the more prominent examples of 
digestion may he mentioned. When a fungus 
lives upon or in a dead or living body, it secretes 
enzymes which digest such of the substances it 
comes in contact with as it can attack; these 
may then he absorbed and used for its nourish- 
ment. During the day the leaves of green plants 
form carbohydrates faster than they can be car- 
ried away, and a portion is stored temporarily 
in the ‘■•■h-i- (q-v.) as starch granules. 
Later, and especially during the night, when no 
food is formed, these starch grains are digested 
and transferred to places of use or permanent 
storage. Towards spring potatoes lose their 
mealiness when cooked, and become gummy and 
sweetish on account of the digestion of starch 
into sugar by diastase. When the shoot starts 
to grow, the process is hastened. In the ger- 
mination of spores and seeds ihe -l u-f.'] 
starch, oils, and proteins, are g- ih rjlK ui<;- -i.-d 
by appropriate enzymes, and the materials thus 
made available for the growing parts. 
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DIGESTION, Organs and Peocess oe, in 
Man. The process of digestion is one of the 
chief of those organic functions directly con- 
cerned in maintaining the life of the individual, 
inasmuch as it is that through which the ani- 
mal is enabled to receive aliment and to pre- 
pare it for accumulation. The function of di- 
gestion includes several minor or subordinate 
processes. According to Milne-Edwards, the 
acts of the digestive function may be classed as 
follows: (1) the prehension of the food, (2) 
its mastication; (3) its insalivation; (4) its 
deglutition; (5) its chymification or gastric di- 
gestion; (6) its chylification or intestinal diges- 
tion; (7) defecation; and (8) the absorption of 
the chyle. Before examining these acts in de- 
tail and the mechanism by which each is 
effected, it is necessary to have clear conceptions 
regarding the classification of food, the quantity 
of food, and other allied subjects, which are 
discussed in the article Food; and it is needful 
to know the causes of those sensations which 
we call hunger and thirst, which are, or ought 
to be, our natural guides regarding the periods 
for taking food and the quantity to be taken. 
The immediate cause of hunger cannot be ex- 
plained; but that it is due to some peculiar 
condition of the gastric mucous membrane 
seems probable from the fact that the sensation 
continues after division of the pneumogastric 
nerves, from which the stomach mainly derives 
its nervous fibres, if we correctly interpret the 
feelings of the animals on which the experiments 
were made. In extreme hunger the sufferer com- 
plains of a sense of sinking, which is referred to 
the region of the stomach, while general faint- 
ness and sometimes considerable pain are pres- 
ent. Hunger, or the want of food which occa- 
sions it, may be diminished by rest, sleep, or 
any cause that retards the general change which 
is perpetually going on in all the tissues of 
the body. Tobacco and alcohol tend to limit 
the disintegration of the tissues and thus to 
keep off or diminish hunger. When the sensa- 
tions of extreme hunger are not relieved by 
food, the body begins to feed upon its own tis- 
sues, and the symptoms of starvation (q.v.) 
begin to manifest themselves. The period at 
which death occurs from abstinence varies 
greatly in different animals — ^young animals 
always dying sooner than older ones. In man 
total deprivation usually causes death in about 
a week; but if a little drink be allowed, life is 
considerably prolonged. 

We may now consider the different acts of 
which the digestive function is made up. 

1. In the act of prehension man and the 
other vertebrates employ the hands or anterior 
extremities and mouth, the lips and anterior 
teeth, and, to a certain extent, the tongue. The 
prehension of fluids is effected in two ways: 
sometimes the liquid is poured into the mouth 
and is allowed to fall down the throat; in other 
cases, the tongue is used after the fashion of a 
piston, being drawn within the mouth so as to 
exhaust the anterior part of that cavity, and 
fluids are thus forced to enter by atmospheric 
pressure. 

2. Mastication is effected in the mouth by 
means of the teeth (q.v.), or, in their absence 
in some animals, by hardened surfaces that 
perform their functions. The upper jaw is 
immovable; but the lower jaw, with its teeth, 
is capable of moving in all directions by means 
of powerful mu^ch''^. It is by the varied move- 


ments of the lower teeth against the upper, 
through the action of these muscles, that the 
food is broken down or masticated. This opera- 
tion is very important, since the more com- 
pletely the food is broken down the more easily 
will it mix with the saliva and other digestive 
fluids. 

3. Insalivation is effected by the admixture 
of the secretions of the three pairs of salivary 
glands (the parotids, the submaxillaries, and 
the sublinguals) and of the buccal mucus with 
the triturated food. (See Gland.) The saliva 
is a colorless, turbid, viscid, inodorous, and 
tasteless fluid, which, after standing for some 
time, deposits a layer of pavement epithelium 
(see Epithelium) and mucus corpuscles. In 
the normal state its reaction is alkaline, but 
the degree of alkalinity varies, and is greatest 
during and after meals. Saliva does not con- 
tain more than flve or six parts of solid con- 
stituents to 995 or 994 parts of water, the 
most important ingredient being an organic 
matter termed ptyalin, and sulphoeyanide of 
potassium, neither of which substances occurs 
in any other solid or fluid of the body. The 
daily quantity of saliva secreted by an adult 
man is estimated at about 48 ounces, but the 
activity of the salivary glands is dependent 
upon various influences and conditions. Thus, 
movement of the lower jaw, as in masticating, 
speaking, or singing, increases the secretion 
as also do acrid and aromatic substances, and 
dry, hard food; while the use of moist and soft 
food is accompanied by a scanty secretion. The 
uses of saliva in reference to digestion are 
partly mechanical and partly chemical. The 
moistening of the dry food by the saliva serves 
the double purpose of adapting it for degluti- 
tion and of separating the particles and thus 
allowing them to be more freely acted on by 
the other digestive fluids; moreover, from its 
viscidity, it lubricates the bolus of food and 
thus facilitates deglutition; and it is probably 
also subservient to the sense of taste. The 
great chemical use of the saliva is to convert 
the amylaceous (or starchy) portion of the 
food into glucose, or grape sugar, and thus 
promote its absorption, 

4. Deglutition is the act by which the food is 
transferred from the mouth to the stomach. 
The pharynx, or cavity into which the mouth 
leads, takes so slight a part in the digestive 
process, that we need scarcely allude to any 
anatomical details connected with it. It is suffi- 
cient to observe that between it and the mouth 
is the pendulous or soft palate, which is a mov- 
able muscular partition that separates the two 
cavities during mastication. As soon, how- 
ever, as the latter act is accomplished, and the 
bolus is pressed backward by the tongue, the 
soft palate is drawn upward and backward, so 
as to permit the passage of the food into the 
pharynx. The bolus, or pellet of food, having 
arrived near the cesophagus, or gullet (which 
is continuous inferiorly and posteriorly with the 
pharynx), is driven into it by the action of 
certain muscles, which almost surround the 
pharynx and are termed its constrictor muscles. 
All voluntary action ceases as soon as the food 
is pressed backward by the tongue into the 
pharynx. It is impossible to recall the pellet, 
and it is necessarily carried on into the stomach. 
On receiving the food forced into its upper 
extremity by the action of the constrictor 
muscles of the pharynx, the oesophagus is 
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lated (for it usually lies in a collapsed state, 
witli its walls in contact, or nearly so) ; this 
contact of the pellet with its mucous membrane 
causes its muscular walls to contract, and the 
food is thus driven, by a series of these con- 
tractions, into the stomach, thus completing 
the act of deglutition. 

5. Gastric digestion, or chymification, is the 
next process to be considered. The whole of 
the alimentary canal (Fig. 1) below the 
diaphragm (q.v. ), or great muscular partition 
which separates the cavity of the chest from 
that of the abdomen, or belly, possesses the fol- 
lowing characteristics in relation to structure: 
the stomach, the small intestine, and the large 
intestine are all lined by mucous membrane, 
have a muscular coat, consisting of two sets 
of distinct fibres — viz., circular fibres which 
surround the tube, or viscus, after the manner 
of a series of rings, and longitudinal fibres run- 
ning in the same direction as the intestine itself 
—and are invested with a serous membrane, the 
peritoneum ( see Serous Membeajve) , which at the 
same time retains the viscera in their proper 
position and permits their necessary movements. 


The human stom- 
ach is an elongated 
curved pouch, lying 
almost immediately 
below the dia- 
phragm, and having 
the form of a bag- 
pipe. It is very 
dilatable and con- 
tractile, and its 
function is to retain 
the food until it is 
duly acted upon and 
dissolved by the 
gastric juice, which 
is secreted by glands 
lying in its inner 
or mucous coat, and 
then to transmit it, 
in a semifluid state, 
into the duodenum. 
Its average capacity 
is about five pints. 
The parts of it 
which have received 
special names are 
the greater curva- 
ture CFig. 1) , b, the 
lesser curvature, 
upon its npper bor- 
der, and the cardiac, 
c, and pyloric, c?, 
extremities. 

, , ^ , The mucous mem- 

a, oegophagus ; b, stomach; c, car- lini-no- -fho 

liac orifice; d, pylorus; e, small in- brane lining tne 
lestine; /, biliary duct; pan ere- stomach IS thick and 
itic duct; A. ascending colon; i, goft and lies in ir- 
j, descending folds, in con- 

sequence of the con- 
traction of the muscular coat, except when the 
organ is distended with food. On opening the 
stomach we may perceive with a lens, even 
with the naked eye, numerous irregular pits 
or depressions, irregular in „ shape and aver- 
aging about 1 -200th of an inch in diameter 
( Fig. 2, A), These pits dip into the rau- 
cous membrane about one-sixth or one-eighth 
of its thicknese. The rest of the thickness is 
chiefly made up of minute tubes, running par- 
allel to one another, and vertically to the sur- 
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irausverse colon; 
solon; A, rectum. 


face of the stomach (Fig. 2, jB). These are the 
gastric glands wliich secrete the gastric juice 
from the blood in the capillaries which abound in 
the mucous membrane. They pass in twos. 



Fig. 2. A, inner surface of the stomach, showing the cells 
after the mucus has been washed out, magnified 25 diameters. 
B, stomach tube from the middle of the human stomach, 
magnified about 150 diameters; a, wall of the tube, lined 
with large oval, nucleated cells; 5, the same cells isolated; 
c, nucleated cells of columnar epithelium, occupying the 
upper parts of the tubes; d, blind extremity of the tube. 

threes, or fours from the bottom of each pit and 
usually subdivide into several tubes, which, 
after running a more or less tortuous course, 
terminate in blind or closed extremities. These 
tubes are filled with epithelial cells, whose con- 
tents are composed of granules, with which oil 
globules are often mixed, and each tube is 
invested with capillaries, which usually run in 
the direction of its long axis. In the pyloric 
or duodenal end of the stomach these tubes 
are considerably wider than those described and 
differ from them also in other respects ; and 
hence some physiologists believe that while they 
collectively secrete the gastric juice, one set may 
secrete the acid fluid and the organic matter 
termed pepsin, and the other mucus; the free 
acid and the pepsin are, as we shall shortly 
see, the two essential constituents of the gastric 
juice. 

When food is introduced into the stomach, 
three special phenomena are induced: (1) cer- 
tain movements dependent on the muscular coat ; 
(2) the mucous membrane is altered in appear- 
ance; and (3) gastric juice is secreted. Each 
of these phenomena requires a brief notice. 

On killing an animal while the act of diges- 
tion is going on, and at once laying open its 
abdomen, we find that the stomach is in a 
contracted state, firmly embracing its contents, 
and with both its orifices so closed as to prevent 
the escape of the food, this contraction being 
due to the stimulation of the muscular coat by 
the food. If we examine the movements of the 
stomach during digestion, which we can do 
either by exposing the stomach of a living ani- 
mal or by sending a magnetoelectric current 
through this organ in an animal just killed, we 
perceive that in the cardiac portion the move- 
ments are extremely slow, the mnscular coat 
apparently contracting on the food and pro- 
gressively sending it towards the pylorus ; 
while in the pyloric end of the stomach the 
movements are more energetic and rapid, re- 
sembling the peristaltic movements, similar to 
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those occurring in the intestinal canal. When 
the transverse constriction has reached the 
firmly shut pylorus, a relaxation lasting about 
a minute ensues, followed by a repetition ^ of 
the circular contractions. The movements which 
these contractions impress upon the food have 
been described in the following terms : “The 
food entering the cardiac end of the stomach, c, 
turns to the left, descends into the splenic 
extremity, and follows the great curvature 
towards the pyloric end, d. It then returns in 
the course of the smaller curvature, and makes 
its appearance again at the cardiac a’perture in 
its descent into the great curvature to perform 
similar revolutions. These revolutions are ef- 
fected in from one to three minutes.” This 
account, given by Dr. Beaumont, is based on 
the observations which he made in the stomach 
of Alexis Saint-Martin, who had a fistulous 
opening into the stomach. ( See Beaumont. ) 
Dr. Brinton, however, adopts a modified view, 
which is probably the correct one. He supposes 
that the semifluid food entering at c (Fig. 3), 
the cardiac orifice, goes in the directions 
marked a, partly along the greater and partly 
along the lesser "curvature ; and that these two 
currents of food meet at the closed pylorus, 
when they are both reflected into the direction 
b, forming a central or axial current, occupying 
the real axis of the stomach, which unites the 
two apertures. The mutual interference of these 



Fig. 3, Diagram to show the general direction of movement 
impressed on the semifluid food in the stomach. 

aa, the hemispherical or surface current, carrying the 
semifluid food towards the closed pylorus, where it is de- 
flected into 6, the central current, which unites the cardiac 
(c) and pyloric (d) openings. 

currents at their borders causes a uniform ad- 
mixture of the various substances composing 
them, while the reflection of the upper and 
lower currents into one another insures an equal 
contact of all the mass with the secreting sur- 
face of the mucous membrane. 

The s ' , ■ ' ■ ■ ' r mucous membrane are 

mainly i _ ,he inner surface of the 

healthy . - • . ■ ..* is of a paler pink tint 

than after the introduction of food, and while 
in the latter ease the reaction of the moisture 
on the surface is very acid, in the former it is 
neutral or even alkaline. Dr. Beaumont found 
(in the case of Alexis Saint-Martin) that, on 
the introduction of food into the stomach, the 
vessels of the mucous membrane became more 
injected, and that its color changed from a pale 
pink to a deep red- A pure, colorless, and 
slightly viscid fluid, with a " “ .i'\ acid 
reaction, was then observed tc -• i I 'n the 
surface of the membrane and to collect in 
drops, which trickled down the walls and mixed 
with the food. 

That the (lastric wire i- capable of exerting 
a solvoit action on foixl is pro\ ed by numerous, 
experiment^. It wa- first ascerraiii«'cl by Reau- 
mur -(1752), who obtained some of ihi^ fluid by 


making animals swallow sponges with a string 
attached, by which he could withdraw them. 
He thus showed that alimentary substances out 
of the body were altered by this fluid in the 
same manner as they are changed in the stomach, 
and disproved the favorite theory of that period, 
wdiich ascribed all the changes which the food 
underwent in the stomach to a species of tritu- 
ration. The subject of artificial digestion, or 
digestion out of the body, has been carefully 
investigated, and there is now no doubt that 
the changes which the food undergoes in the 
stomach are essentially chemical and not 
mechanical. 

Two years before Beaumont’s experiments, 
Dr. Prout had ascertained not only that an acid 
fluid is secreted by the gastric mucous mem- 
brane of rabbits, hares, horses, dogs, etc., dur- 
ing digestion, but that the acid is hydrochloric 
acid, and it was supposed that the solvent 
action of the gastric juice was due to this 
source. But experiments showed that the sol- 
vent action is not due simply to the acid of the 
gastric juice, and that the latter must contain 
some other ingredients which, either alone or 
in combination with the acid, can exercise this 
power. It was then discovered that the addi- 
tion of a portion of the gastric mucous mem- 
brane to water acidified with hydrochloric acid 
produced a perfect digestive fluid, due attention 
being paid to the temperature, which should be 
about 100° F., or about the normal temperature 
of the interior of the animal body. Later ob- 
servations showed that we can obtain from the 
gastric mucous membrane the special ferment 
on which its digestive power depends, and to 
this substance the name of pepsin has been 
given. The two essential elements of the 
gastric juice are, then: (1) a free acid, which 
in some cases seems to be hydrochloric alone 
and in others a mixture of hydrochloric and 
lactic acids; and (2) an organic matter, highly 
nitrogenous, and allied to the albuminates, called 
pepsin. The best analysis of human gastric 
juice is that made by Schmidt of Dorpat, who 
in 1853 had an opportunity of examining it in 
the case of an Esthonian peasant, Catharine 
Ktitt, aged 35 years and weighing about 118 
pounds, who had a gastric fistula under the 
left breast, between the cartilages of the ninth 
and tenth ribs. His analysis is still accepted 
as authoritative. The introduction of dry peas 
and a little water into the stomach through the 
opening (even in the morning, on an empty 
stomach) occasioned the secretion of from five 
to seven ounces of a clear limpid fluid with an 
acid reaction, which, however, was much less 
strong than Schmidt had observed in previous 
experiments on the ■ ' ‘ ' of dogs and 

sheep, in which he similar fis- 

tulse. The ‘ " *■ ble gives the mean of two 

analyses oi ■ • juice of Catharine Kutt, 

with corresponding mean results of the same fluid 
in the sheep, a purely herbivorous animal, and 
in the dog, a purely carnivorous animal: 



Human | 
gastric 
juice 

Sheep’s 

gastric 

juice 

'Dog’s 

gastric 

juice 

Water , 



994 40 

986.15 

971.17 

Solid constituents. 


5.60 

13.85 

28.83 

Pepsin 



3.20 

4.20 

17.51 

n 

•1 


0.20 

1.56 

2 70 

( ' - ■ 1 



2.08 

6.00 

5.88 

Phosphates . . 



0.12 

. 2.09 

2.74 ' 
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The only impurity that could affect these 
analyses is the saliva that possibly might have 
been swallowed. 

The quantity of the gastric juice secreted in 
24 hours was determined by Bidder and Schmidt 
( Die V erdauungssafte, etc. ) in the sheep to be 
one-eighth, and in the dog one-tenth of the 
weight of the body. If the latter ratio were 
true for men, a man of 140 pounds’ weight would 
secrete about 14 pounds of this fluid daily. In 
the case of Catharine Kliitt, the mean daily 
quantity amounted to no less than 31 pounds, 
or to more than a fourth part of the weight of 
her body. On this calculation, a man of 140 
pounds weight would daily secrete 37 pounds 
of gastric juice. Modern physiologists estimate 
the quantity at from 10 to 20 pints (or pounds). 

The uses of this fluid are not only to dissolve, 
but also to modify, the nitrogenous elements of 
the food (such as albumen, fibrin, casein, and, 
in short, all animal food except fat, and the 
blood-forming portion of vegetable food), con- 
verting them into new substances, termed pep- 
t07ieSy which, although they coincide in their 
chemical composition and in many of their 
physical properties with the substances from 
which they are derived, differ essentially from 
them in their more ready solubility in water 
and in various chemical relations. Thus, albu- 
men is converted by the gastric juice into 
albumen-peptone, fibrin into fibrin-peptone, etc. 
According to the investigations of Meissner, the 
albuminates are simultaneously decomposed or 
broken up into peptones and substances which 
he terms parapeptoneSf which latter are not 
further changed by the action of the gastric 
juice, but are converted into peptones by the 
action of the pancreatic juice, with which they 
come in contact in the duodenum. 

All observers agree that the gastric juice 
exerts no apparent action on the non-nitrog- 
enous articles of food, viz., the fats and the 
carbohydrates (sugar, starch, etc.) ; as, how- 
ever, the fats exert a favorable influence on the 
digestion of nitrogenous matters, it is probable 
that they undergo some slight, although not 
appreciable, modification. Gelatin and the 
gelatinous tissues are, as far as is known, the 
only nitrogenous articles of food which are not 



Fig. 4. The under surface of the stomach and liver, which 
are raised to show the duodenum and pancreas. 

stomach; p, its pyloric end; I, liver; g, gall-bladder; 
d, duodenum, extending from the pyloric end of the stom- 
ach to the front, where the superior mesenteric artery (sw) 
crosses the intestines; pa, pancreas; sp, spleen; o, abdom- 
inal aorta. 

converted into peptones and parapeptones by 
the action of the gastric juice. 

Although the main object of the gastric juice 
is to dissolve the albuminates, etc. ( e.g., the 
contents of the egg, flesh, cheese, etc.), it can- 


not dissolve the quantity necessary for the due 
nutrition of the organism. According to 
Lehmann, gastric juice can only dissolve one- 
twentieth of its weight of coagulated albumen, 
while Schmidt makes the quantity as low as 
one-forty-fifth. Hence, its gastric juice only 
suffices for the digestion of half the albuminates 
necessary for nutrition — a result which is in 
accordance with the observed fact that a con- 
siderable portion of the albuminates enters the 
duodenum in an undissolved state, and which 
will be explained when we consider the part 
which the intestinal juice takes in the digestive 
process. 

The process of gastric digestion is slow. Ac- 
cording to Beaumont’s researches on Alexis 
Saint-Martin, the mean time required for the 
digestion of ordinary animal food, such as 
butcher’s meat, fowl, and game, was from two 
hours and three-quarters to four hours. 

Ererichs and Bon- 
ders maintain that 
the absorption of the 
peptones commences 
in the stomach; but 
the view generally 
adopted is that, the 
albuminates, etc., 
which are converted 
into peptones, are for 
the most part taken 
up by the lacteals. 

The rapidity with 
which aqueous solu- 
tions of iodide of po- 
tassium, the alkaline 
carbonates, lactates, 
citrates, etc., pass 
into the blood, and 
thence into the urine, 
saliva, and other 
hodv flniHq <ahnwc! FiG. 5. Vertical and longitudi- 
Z ^ i nal section of the small intestine 

tnat the absorption in the lower part of the jejunum, 
of fluids must take showing the general arrange- 

place very shortly tubes or 

after they are swal- follicles of Lieberkiihn; c, sub- 
lowed, and there is n^ucous areolar tissue; d, circu- 
little doubt that 
blood vessels (capilla- 
ries) of the stomach constitute the principal 
channel through which they pass out of the 
intestinal tract into the blood. As the veins of 
the stomach, which are formed by the union of 
these capillaries, contribute to form the portal 
vein (see Cieculation ) , the absorbed matters 
pass directly to the liver and probably stimu- 
late it to increased secretion (Eig. 4). 

6. We now follow the progress of the semi- 
fluid mass, known as the chyme, from the 
stomach into the small intestine, and notice the 
changes which are collectively impressed upon 
it, known as chyUficatj^on, or intestinal diges- 
tion, But a few words are necessary regarding 
the intestinal mucous membrane, with its va- 
rious glands, and on the changes which take 
place in it during digestion. 

The mucous membrane of the small intestine 
resembles that of the stomach in so far as it is 
of considerable thickness, and consists in a 
great measure of laterally grouped tubes. Eig. 6 
exhibits a section of the mucous membrane of 
the small intestine in the dog. The tubes, which 
form the great mass of the middle portion of 
the section marked 5, are commonly called the 
follicles of Lieherhuhn, although they were first 
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described by Brunner. They are ‘ straight, 
nearly uniform in diameter tliroughout their 
entire length, and are parallel to one another, and 
perpendicular to the inner sur- 
face of the small intestine on 
which they open. The exact 
nature of their secretion is 
unknown; but in association 
with the secretions of other 
glands, they combine to yield 
the intestinal juice whose 
characters and uses will 
shortly be described. 

The projecting bodies 
marked a in the figure are 
termed the mllij they are 
minute processes of the mu- 
cous membrane of the small 
intestine and obviously serve 
to increase to a great extent 
the amount of absorbing mu- 
cous membrane. They first 
appear in the duodenum, 
where they seem to develop 
themselves as elongations of 
the partitions betw^een the 
Fig. 6. Two yilli, cells or pits into which the 
tubes open. Comparatively 

with the lacteal vessels x • t. x xi 

in their interior. Scanty in number at first, they 

a, limitary mem- become very numerous (cov- 
ering the whole surface) in 

c, dilated blind ex- the further part of the duo- 
tremity of the lacteal; denum and the rest of the 

d, trunk of the same, intestines, giving to the 

mucous membrane a velvet- 
like or pilous appearance ; they finally cease 
at the ileocsecal valve, which* forms the boun- 
dary between the small and large intestine. 
In man they are conical in shape, and measure 
from to of an inch in length. They vary 
much in shape and size in the lower mammals and 
in birds. (In carnivorous animals, as the dog, 
they are longer and more filiform than in man.) 
The structure of a villus (Fig. 6) is some- 
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Fig. 7._ Vertical section of the coats of the small intestine, 
sowing the capillaries and the beginnings of the portal vein, 
i. he arteries are not seen, not having been penetrated by the 
injection which has been thrown into the portal vein, 

a, vessels of the villi; b, those of the tubes or follicles of 
Uieberkuhn; c, those of the muscular coat. 

what complicated. Each villus is provided with 
an abundant set of capillaries, which doubtless 
absorb fluid matters, which thus find their way 
directly from the bowels into the blood (Fig. 7). 


A single artery enters its base and, passing up 
its centre, divides into a capillary plexus, which 
almost surrounds the villus immediately be- 
neath the mucous membrane. From these arise 
small veins, which usually pass out of the villus 
in two, three, or more trunks, and contribute to 
form the portal vein. See Circulation. 

The villus also contains in its interior one or 
more Iwcteals, which are vessels with club-shaped 
closed extremities, which absorb the chyle from 
the intestine. Their milk-white appearance, 
when they are filled with chyle, suggests the 
origin of their name. The tissue which occupies 
the cavity of the villus, in which the lacteals 
are embedded, and which supports the capillary 
plexus, is in a great measure made up of nuclei 
and granules, except at the free extremity, where 
a vesicular structure, resembling very minute 
fat globules, is apparent. 

The function of the villi is connected with 
absorption and mainly with the absorption of 
chyle. They exist only in the small intestine, 
where the absorption of food chiefly goes on; 
they are most developed in that part of the 
intestine where chyle is first formed; they are 
turgid, enlarged, and opaque during the process 
of chylification, and small and shrunken in ani- 
mals that have been kept fasting for some time 
before death. 

In addition to the villi the mucous membrane 
of the small intestine presents numerous trans- 
verse folds, which are termed the valvulce con- 
niventes, from their valvular form and from 
their movements under water resembling the 
-winking motion of the eyelids ( Fig. 8 ) . Each 
fold passes round three-fourths or more of the 
gut; and in the lower part of the duodenum and 
in the jejunum (the parts in which they are 
most fully developed ) , they are often more than 
half an inch in depth; farther on they diminish 
in depth, length, and number, and in the lowest 
part of the ileum they can scarcely he traced. 
Their object clearly is to increase the extent of 
the absorbent mucous membrane. 

In addition to Lieberktihn’s follicles or tubes, 
which exist in the whole of the smaller intestine, 
there are other glandular or secreting structures, 
embedded in the submucous tissue of certain por- 
tions of the intestinal tract. These are: (1) 
Brunner’s glands (q.v.), which occur only in 
the duodenum; (2) solitary 
glands, which seem to occur 
in all parts of the intestines, 
both small and large ; and 
(3) Payer’s glands, which are 
usually confined to the ileum. 

Brunner’s glands are most 
abundant at the pyloric end 
of the duodenum. In struc- 
ture they resemble the pan- 
creas, their ultimate elements 
being bunches of vesicles, 
from which minute ducts 
arise, which coalesce and 
form larger ducts, through 
which the secretion is poured 
into the duodenum. It is be- 
lieved that they secrete a 
fluid similar to the pancre- 
atic juice. The solitar'y 
glands occur in all parts of the intestine, but 
are perhaps more numerous in the jejunum 
than elsewhere. Each gland is a simple mem- 
branous flask-shaped vesicle, the neck corre- 
sponding to the surface of the intestine, while 



Fig. 8. Small intes- 
tine distended and 
hardened by alcohol, 
and laid open to show 
the valvuloB conni'- 
ventes. 
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the rounded base lies in the submucous tissue. 
The neck presents no opening, and how the con- 
tents, which consist of nuclei and granular par- 
ticles, are discharged into the intestine is not 
clearly known. As we never see them larger 
than a mustard seed, we may presume that on 
attaining that size they burst. Peyer^s glands 
(Fig. 9) are apparently mere aggregations of 



^ Fio. 9. Vertical section through a patch of Peyer^a glands 
in the dog. 

o, villi; b, tubes of Lieberkiihn; c, submucous tissue, 
"with the glands of Peyer imbedded in it; d, muscular and 
peritoneal coats; e, apex of one of the glands projecting 
among the tubes. 

solitary glands, forming oval patches in the 
ileum. These patches vary in size and number, 
being largest towards the caecum, where their 
long diameter sometimes measures 3 or 4 inches, 
and smallest towards the jejunum, where their 
number varies from 15 to 20, or even more. 
Nothing certain is known regarding the uses of 
these solitary or aggregated glands; but, as 
they are largest during the digestive process, 
we must infer that they are in some way con- 
nected with that function. Possibly the pe- 
culiar odor of the faeces may be due to their 
secretion. In typhoid or enteric fever and in 
phthisis these glands become ulcerated, which 
probably occasions the diarrhcea so common in 
these diseases. 

Brunner’s glands are much more developed in 
the herhiyora than in the carnivora; Peyer’s 
on the other hand, are most developed in the 
latter. 

We have endeavored to give the reader some 
idea of the complicated structure of the mucous 
and submucous coat of the small intestine; we 
now proceed to notice the chief uses of the mus- 
cular coat of the intestine. This coat consists 
of two layers of muscular fibres, circular and 
longitudinal, of which the former lie next to 
the submucous coat. The peristaltic or ver- 
micular action, by which the substances which 
enter the duodenum from the stomach are moved 
onward, is due to this muscular coat. This 
movement commences in the pyloric third of 
the stomach, whence successive wavelike move- 
ments are propagated through the entire length 
of the intestinal canal. It is the rapid succes- 
sion of these alternate contractions and relaxa- 
tions that impels the intestinal contents onward 
and occasions those movements which, from 
their resemblance to the writhings of a worm, 
have been termed vermicular. It is very prob- 
able that the rapidity of thisi movement varies 
in different individuals — ^those persons, e.g,, 
whose bowels act twice daily having a more 


rapid vermicular motion than those in whom 
the act of defecation occurs only once in the 24 
hours. 

We have now to consider the effects produced 
on the chyme by the different fluids with which 
it becomes mixed in the small intestine. These 
fluids are; (1) the bile; (2) the pancreatic 
juice; and (3) the intestinal juice. 

The bile (q.v.) is a faintly alkaline or neutral 
fluid, containing two essential constituents, one 
of which is of a resinous nature, while the other 
is a pigment. The resinous constituent is not 
precisely identical in all kinds of bile, but it 
generally consists of a sodium salt whose acid 
is either glycocholic or tauroeholic - acid, or of 
a mixture of these salts. Strecker, to whom we 
are mainly indebted for our knowledge of the 
chemistry of the bile, states that in. most mam- 
mals the resinous constituent merely differs in 
the varying proportions in which the taurocho- 
lates and glycocliolates are intermixed;, the former 
usually preponderating. According to Lehmann, 
the resinous constituent amounts to at least 75 
per cent of the solid residue. The bile pigment 
occurs in the bile of different animals under 
two forms, viz., as a brown and as a green pig- 
ment, the latter probably only differing from 
the former in being more highly oxidized. There 
has never been a case in which physiologists 
have had an opportunity of directly observing 
the quantity of bile that is secreted by the 
human subject, and all information on this sub- 
ject is derived from observations on animals in 
which the common bile duct (see Liver) has 
been tied and a fistulous opening established 
into the gall bladder. If the same proportion 
of bile to bodily weight holds good in man as 
in the dog, a man weighing 140 pounds would 
secrete daily about 5 pounds of bile. All ob- 
servers agree that the amount of the biliary 
secretion varies directly with the quantity of 
food ; and as animals with biliary fistulse ( in 
whom all the bile escapes externally, instead of 
making its way into the duodenum) usually 
have voracious appetites, experiments on this 
point are easily made. There is great discrep- 
ancy of opinion as to how soon after a meal 
the bile flows most abundantly into the intes- 
tine- According to Kolliker and Muller, whose 
experiments were made on dogs fed only once 
a day, very little bile is secreted in the first 
and second hour after a meal, more in the third, 
fourth, and fifth, the maximum being sometimes 
attained in the fifth, sometimes not till the 
eighth hour. 

Numerous views have at different times ’been 
advanced regarding the functions of this fluid; 
we shall here notice only those functions which 
are connected with digestion. One use that has 
been ascribed to it is to neutralize in the small 
intestine the acid chyme which emerges from 
the stomach. But the bile can contribute little 
or nothing to the neutralization of the free acid, 
because, in the first place, the bile is very 
slightly alkaline and often perfectly neutral; 
and, secondly, because the chyme in the intes- 
tine is still acid after the admixture of the bile. 
Again, the bile has been asserted to possess a 
special solvent action on the chyme; but none 
of the ordinary constituents of the latter seem 
to be essentially changed, even when digested 
for a long time with fresh bile. Much impor- 
tance has been attached to the antiseptic action 
of the bile on the contents of the intestinal 
canal, in favor of which view it is alleged that 
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when no bile is poured into the intestine the 
faeces have a putrid odor, as is sometimes ob- 
served in patients with jaundice, and as was 
noticed by Trerichs in animals in which the 
common bile duct had been tied. Another use 
assigned to the bile is that it exerts a stimu- 
lating action on the intestinal walls and thus 
acts as a natural purgative; and in support 
of this view it may be mentioned that jaundice 
(in which the bile does not flow into the intes- 
tine) is often accompanied by extreme constipa- 
tion, and that purified ox gall, taken either in 
the form of pill or enema, produces an un- 
doubted purgative action. But the main use 
of the bile seems to be to promote the digestion 
of fatty matters; and it accomplishes this end 
not so much by any solvent chemical action on 
the fats (which at most is extremely slight) as 
by a peculiar physical action both on the fats and 
on the intestinal walls, disintegrating the former 
and impressing on the latter (by moistening 
the villi) a peculiar condition which -»■ _:':T .i":; 
facilitates the absorption of fatty matters. IMs 
view is fully confirmed both by direct experi- 
ments out of the body and by comparing the 
relative qualities of fat that are retained in the 
body and applied to the purposes of life by 
animals with biliary fistulous openings and by 
healthy animals. 

The pancreatic fluid which is poured into the 
duodenum at the same spot with the bile (see 
Fig. 1) is a colorless, clear, somewhat viscid 
and ropy fluid, devoid of any special odor, and 
exhibiting a strong alkaline reaction. This 
fluid, as yielded by different dogs with perma- 
nent fistulous openings, varies considerably in 
chemical composition, the collective solid con- 
stituents ranging from 1.5 to 2.3 per cent, the 
organic matters from 0.9 to 1.6, and the mineral 
matters from 0.62 to 0.75. 

The most abundant and important of the 
solid constituents is a peculiar substance termed 
pancreatin, or pancreatic diastase or ferment, 
in. combination with soda, to w’hich this fluid 
owes its principal chemical and ‘ ’ 
properties. Calculating from the quantity of 
pancreatic juice secreted by dogs of known 
weight, we may infer that a man weighing 140 
pounds secretes daily about 10 ounces of this 
fluid. 

One of the chief uses of the pancreatic juice 
in relation to digestion is to convert into sugar 
the amylaceous or starchy matters which have 
escaped the action of the saliva and have passed 
unchanged into the duodenum. It possesses 
this property in a far higher degree than the 
saliva, and, as might be expected in reference 
to this use, the pancreas is found to he much 
more developed in herbivorous than in carnivo- 
rous animals, Bernard believes that it is solely 
by the action of this secretion that the fat is 
reduced to a condition in which it can he ab- 
sorbed and digested, i.e., that it is d^"»-(>Tnf)osotl 
into glycerin and a fatty acid. ( See F \ j ; 
This view has, however, not been generally ac- 
cepted, and it seems probable that, although the 
change described by Bernard takes place when fat 
ind pancreatic juice are simply mixed together 
in a test tube, it does not actually take place in 
;he intestine, the acid gastric juice probably aet- 
ng as an interfering agent. Attempts have been 
nade by Corvisart and Meissner to prove that^ 
ike the gastric juice, this fluid can dissolve 
ilbuminous matters; but this view cannot be 
aihstantiated. Considering the large quantity 


of pancreatic fluid which is yielded in 24 hours, 
Schmidt is of opinion that the function of this 
fluid is not so much to promote the conversion of 
starch into sugar as for the purpose of diluting 
the chyme, and for reconverting the soda 
(which in the pancreas has been separated from 
the chlorine of the chloride of sodium and has 
combined with the pancreatin) into chloride 
of sodium. He shows, from numerical calcula- 
tions, that more than half of the chloride of 
sodium existing in the blood which circulates 
through the pancreas is broken up into hydro- 
chloric acid and soda, of which the former is 
separated by the gastric glands, while the latter 
unites with the pancreatin. Meeting again in 
the duodenum, the hydrochloric acid and the 
soda reunite and reform chloride of sodium, 
which is again absorbed and reenters the circu- 
lation. This is perhaps one of the most singular 
decompositions and reunions occurring in the 
animal body. 

Of the last of the fluids poured into the in- 
testine and cooperating in the digestive process, 
the intestinal juice, we know comparatively 
little. It is the aggregate secretion of the vari- 
ous glands which we Imve described as occur- 
ring in the walls of the small intestine. It is 
a colorless, or sometimes yellowish, ropy, viscid 
fluid, which is invariably alkaline. We are not 
aware of any special characteristic constituent 
in it, such as occurs in the other chylopoietie 
fluids. Its daily quantity is probably 9 or 10 
ounces. It seems to unite in itself the leading 
properties of the pancreatic and gastric juices: 
i.e., it resembles the former in converting starch 
into sugar, and the latter in dissolving flesh and 
other albuminous bodies. 

We shall conclude this part of the subject 
with a few remarks on the chemical composition 
of the contents of the small intestine. On lay- 
ing open the gut we usually find a semisolid ad- 
mixture of imperfectly digested and indigestible 
substances, and of the constituents of the diges- 
tive fluids in a more or less changed condition. 
The reaction of this mass varies in different 
parts of the canal and in some measure with 
the nature of the food. Thus, the contents of 
the stomach always redden litmus paper, what- 
ever kind of food has been taken; the duodenal 
contents are also always acid, but in a far less 
intense degree; in th- .ri: \ meet with 

only a faint acid !«.,■ ti, v b altogether 
disappears in the ileum; while in the caecum, 
and sometimes in the lower part of the ileun\, 
an alkaline reaction occurs. After a purely 
animal diet the acid reaction disappears shortly 
below the duodenum; while, after the sole use 
of vegetable food, it may sometimes be traced 
even to the caecum. As a general rule, the con- 
tents of the large intestine are alkaline. 

In consquenee of the rapid absorption that 
goes on along the intestinal surface we meet 
with a comparatively small amount of soluble 
matters in these contents. Among these soluble 
matters we often And glucose ( or grape sugar ) , 
which seems to owe its origin to the metamor- 
phosis of starch, and not to sugar having been 
present in the food; for after saccharine food 
has been taken we rarely meet with it in any 
quantity in the small intestine, its 
taking place with great rapidity. In i ' k- 
holic extract of these contents ' we can almost 
always find evidence of the presence of biliary 
constituents. ^ In ‘the duodenum, and for a little 
way beyond it, we find glycocholic and taurpr 
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Fig. 10. 


cliolic acid ; descending a little farther, they 
rapidly diminish, till we find the products of 
their disintegration; while in the large intes- 
tine little more than a trace of these products 

can be detected. These 
chemical observations 
confirm the experi- 
ments of Schmidt, 
which show that 
nearly half the bile 
which is poured into 
the duodenum is de- 
composed before it 
reaches the middle of 
the small intestine. 

7. We have now ar- 
rived at the seventh 
stage of the digestive 
process, that of defe- 
cation, The line of 
demarcation between 
the small and large 
intestine is very ob- 
vious, and by the pe- 
Cffieum inflated, dried, and Quiiar arrangement of 
opened to show the arrange- ,, i 

nient of the valve. the lleoc^ecal valve 

a, termination of the ileum; (see Fig. 10) matters 
S, ascending colon; o, c®oum; allowed to pass 

dy a transverse construction _ , *^.1 

projecting into the csecuni; e /, forward with facility, 
lips of the valve separating the while regurgitation is 

impossible (For ana- 
the caecum. tomical details re- 

garding the large in- 
testine, see Alimentaby System; CIecum; Co- 
lon.) The contents of the large intestine differ 
very materially from those just considered and 
constitute the faeces. They are more solid and 
homogeneous and are often molded into a defi- 
nite shape by the cells of the colon. The only 
essential change which the contents undergo in 
this part of their course is that they increase 
in solidity, in consequence of the absorption of 
fiuid from them by the mucous membrane. 
They are propelled forward into the rectum by 
the vermicular action already described. Here 
they accumulate, being prevented from escap- 
ing by the contraction of the sphincter muscle — 
a hand of strong muscular fibres surrounding 
and closing the gut at its lower extremity. The 
act of defecation, or of expulsion of the faeces 
from the rectum, is effected partly by the mus- 
cular fibres of that part of the intestine which 
are stimulated to contraction by a certain de- 
gree of distention, and which are to a certain 
extent under the influence of the will, and 
partly by the simultaneous contractions of the 
abdominal muscles and of the diaphragm, which, 
by reducing the anteroposterior and transverse 
diameters of the abdominal cavity, compress the 
intestinal canal in such a manner as greatly 
to assist the expulsive action of the rectum. 
These forces, or some of them (for usually the 
detrusive action of the muscular fibres of the 


rectum is sufficient ) , overcome the passive con- 
traction of the sphincter, and the act of def- 
ecation is the result. See FiECES. 

8. The absorption of the chyle forms the com- 
pletion of the digestive act. The coats of the 
intestines contain two perfectly distinct sets of 
vessels — one through which blood circulates, and 
the other containing a milky or transparent 
fluid, chyle, or lymph, which after a somewhat 
circuitous route is poured into the blood. . We 
have already referred to the fact that fluids are 
absorbed from the stomach and intestine by the 


veins and capillaries of the mucous membrane; 
we now proceed to notice the mode in which the 
vessels of the second kind — the lacteals — act as 
absorbing agents. The lacteals are merely a por- 
tion of the great lymphatic system of the body, 
which will be described in a future article. (See 
Lymphatic.) They commence in the villi and 
possibly also in the intervening mucous mem- 
brane; and when an animal is killed while the 
digestive process is going on, they have, in con- 
sequence of their being distended with chyle, 
the peculiar white or milky appearance which 
procured for them their name of vasa laotea, 
given by their discoverer, Asellius, in 1622. They 
pass in great numbers, and in a reticulated ar- 
rangement, between the layers of the mesentery, 
the portion of peritoneum (q.Y.) which sur- 
rounds the gut and retains it in its proper posi- 
tion. After passing through the mesenteric 
glands, where their contents seem to become 
more highly organized, they make their way 
to the right side of the aorta in the lumbar 
region, where they Anally discharge themselves 
into an elongated pouch, termed the receptacu- 
lum chylL From this pouch the thoracic duct, 
containing the chyle, passes upward along the 
vertebral column till it reaches the level of the 
arch of the aorta, behind which it runs to the 
left side and discharges its contents into the sub- 
clavian vein, close to its origin with the in- 
ternal jugular, its oriflce being protected by 
two valves. (See Chyle.) Chyle is in reality 
incipient blood, which has been formed from 
the food and has been absorbed from the in- 
testine by the lacteals. We have now traced 
it to its entrance into the general circu|.ation, 
and it only remains for it to pass, in conjunc- 
tion with the venous blood with which it is 
mixed, through the lungs, in order to be con- 
verted into new and perfect arterial blood, fit 
for the highest processes of organization. Con- 
sult: Hare, Food Factor in Disease (2 vols., 
London, 1905) ; Clarke, Indigestion (New York, 
1906) ; Eoger, Alimentation and Digestion 
(Paris, 1907) ; id., Digestion and 'Nutrition 
(ib., 1910) ; Taylor, Digestion and Metabolism 
(Philadelphia, 1912). 

DIGKGER. A collective term, without ethnic 
significance, formerly applied to a number of 
Indian tribes in central California and the ad- 
jacent portion of Nevada, probably from their 
root-digging habit or from their ^^dugouff^ dwell- 
ings. See Shoshonean Stock; Maidlt. 

DIGGER WASP. See Mud Wasp. 

DIGGES, digz. Sir Dudley (1583-1639). An 
English diplomatist and jurist, son of Thomas 
Digges. He was horn at Barham, Hent, gradu- 
ated at Oxford in 1601, and was knighted in 
1607. In 1618 he went to Russia and in 1620 
to Holland as special Ambassador, but later fell 
into disfavor through his independent opinions. 
He was a- large shareholder in the East India 
Company. He was the author of Rights and 
Privileges of the Subject (1642) and The Com- 
pleat Ambassador (1655). He sat in Parlia- 
ment for Tewkesbury from 1624 to 1626 and 
for Kent in 1628. — ^His son Dudley (1613-43), 
a devoted Royalist, was the author of The Un- 
lawfulnesse of Subjects Taking up Arms Against 
Their Soveraigne (1643), 

DIGGES, Leonard (?-c.l571). An English 
matheinatician, born at Barham, Kent, and edu- 
cated .at University College, Oxford. He became 
an expert land surveyor and a well-known archi- 
tect' ‘ • He was the author of A Booke Named 
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Teotonicon ( 1556 ) , on measuring land, etc. ; 
Pantometria: A Geometrical Practise (1571); 
and A Prognostication Everlasting {1553—56), 
an astrological work. 

BIGGES, Thomas (?-1595). An English 
mathematician, the son of Leonard. He was 
educated at Cambridge and entered Parliament 
in 1572. He constructed the alterations and 
fortiii cations of Dover harbor, served as mus- 
ter-master-general of the English forces in the 
Netherlands in 1593-94, and was interested in 
a search for the dominions of the great '‘Cam 
of Cathaia/’ in the Antarctic seas. He edited his 
father ^s Pantometria and wrote a great many 
treatises on science and military engineering. 

BIG'^GORY'. An awkward servant in Gold- 
smith’s She Stoops to Conquer, 

BIGHTOET (di^’n) BOCK. A greenstone 
bowlder near Dighton, Mass., bearing an inscrip- 
tion which has been much discussed by anti- 
quarians. A drawing of the inscription was 
made by Dr. Danforth in 1680, another by Cot- 
ton Mather in 1712, and others in 1730, 1768, 
1788, 1790, 1807, and 1812. In 1830 the Bhode 
Island Historical Society made a careful study 
of the inscription, which was interpreted by 
Rafn {Antiquitates Americanw, Copenhagen, 
1845, pp. 357-360) as Norse. The rock was 
reexamined by Dr. Hoffman for the Bureau of 
Ethnology in 1886, and the inscription was re- 
produced and discussed by Mallery in the tenth 
annual report of the bureau (1888-89, pp. 85, 
762, and pi. liv). The inscription is now 
nearly obliterated. It was probably an Indian 
petroglyph. 

BX GIACOIMCO, djd Salvatore ( 1862- 

), A Neapolitan poet and dramatist, born 
in Naples. He devoted himself as a scholar to 
the history of his native city, the popular life 
of which has found in his poems and plays its 
most masterly interpretation. His plays ^0 voto, 

A ‘^San Francisco/^ *0 mese mariano, Assunia 
Spina, and Quand Vamour meurt, written in the 
Neapolitan dialect, and the subjects of which are 
treated in sonnet form in the Poesie and as 
Italian novelle in Nella vita, have enjoyed great 
vogue in Italy, Germany, and France, and rank 
among the masterpieces of modern regional 
literature. His eollected works are published 
(Lanciano, 1910). 

BIGIT, dij'^it {hsA. digitus, finger). A term 
applied to the 10 symbols of number, 0, 1, 2, 
... 9. Thus, 305 is said to be a number of 
three digits. Early races were accustomed to 
indicate numbers by their fingers, and finger 
reckoning (see Finger Symbolism) played a 
great part in mediaeval computation; hence the 
name "digit.” Originally the term was applied 
more generally to the nine numbers, 1,2, . . , 9, 
and it has also been applied to the characters 
themselves. The term occurs in a work attrib- 
uted to Boethius and was common throughout 
the Middle Ages, the numbers 10, 20, ... 90 
being called articles, and combinations of articles 
and digits being called composites. Astron- 
omers use the term "digit” to signify a twelfth 
part of the diameter of the sun or moon and 
speak of an eclipse of seven digits, meaning 
that seven-twelfths of the diameter is covered. 
See Nttmeraxs. - 

BIGITABIN, di j'l-ta^lin ( from Neo-Iiat. digi- 
talis) , A substance extracted by alcohol from 
the leaves of the foxglove ( Digitalis purpurea ) , 
growing in Europe, The alcoholic solution is 
precipitated with water, and the precipitate is 
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extracted with chloroform, in which digitalin 
is quite soluble. Digitalin is a crystalline sub- 
stance sparingly soluble in water and in ether 
and constitutes one of the active principles of 
digitalis. The commercial Homolle's Digitalin, 
or Quevenne’s Digitalin, consists largely of digi- 
talin and is used in France as a substitute for 
digitalis leaves. The substance known as NatP 
velle^s Digitalin has in recent years been recog- 
nized as a mixture, consisting principally of 
digitonin, another poisonous glueoside. 

DIGITALIS, dij'i-ta^lis (Lat. digitalis, per- 
taining to the finger, from digitus, finger; in 
allusion to the shape of flowers ) . A genus of 
plants of the natural order Scrophuiariaceae 
(Linne), tribe Digitalese, natives chiefly of the 
south of Europe and western and middle Asia, 
characterized by a five-cleft calyx, campanulate, 
ventrieose corolla, upper lip reflexed, capsule 
two-celled, flowers in showy racemes. One, the 
common foxglove [Digitalis purpurea), is a 
native of Great Britain and is very abundant 
in some parts of the country, its large purple 
flowers often giving a gay appearance to dry 
banks and steep hills. The purple-flowered, 
white-flowered, and yellow-flowered varieties are 
cultivated in America. Digitalis purpurea is 
much valued in medicine. The leaves of the 
second year’s growth are the parts used. They 
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are narcotic and poisonous. The leaves have a 
disagreeable smell when fresh, and a bitter, 
nauseous taste, and are violently emetic and 
cathartic, but, when dried and administered in 
small doses, they are diuretic, and therefore 
sometimes useful in dropsy ; they are still more 
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valuable on account of their power over the 
action of the heart and the circulation of the 
blood, and are used in some diseases of the 
heart, in the second stage of pneumonia, in 
cardiac weakness from collapse, and as the anti- 
dote in aconite poisoning. Digitalis owes its 
efficiency to various alkaloids and other sub- 
stances, some crystalline, known as digitalin, 
digitalein, digitoxin, digitonin, and digitin. 
Digitoxin probably is the actively poisonous 
agent. Digitalin fulfills all the offices of digi- 
talis in influencing the heart and the circula- 
tory system and is less dangerous. But the drug 
should never be given except by a physician, who 
alone can use it safely. In some types of heart 
disease it is dangerous. In some cases it has a 
cumulative action resulting in acute poisoning 
and often in death. The official preparations of 
digitalis are a tincture, an infusion, a fluid ex- 
tract, a solid extract, and the powdered leaves. 

DIGITIGHADA, dij'i-ti-gra^da (Neo-Lat. 
nom. pi., from Lat. digitus^ finger, toe gradi, 
to walk ) . In the zoological system of Cuvier, 
one of the tribes of Carnivora, distinguished by 
walking on the toes alone, the heel not touching 
the ground. The word is no longer used as the 
name of a group, but in the adjective form de- 
scribes those animals which walk wholly on the 
toes as opposed to ‘^plantigrade,’' or walking on 
the whole sole of the foot. Most mammals are 
more or less completely digitigrade. 

DIGITOHIDM, dij'i-to'ri-um. See Piano- 
forte. 

DIGITE, dd^’ny’ (Lat. Dinia, Gall, din, fort). 
The capital of the Department of Basses-Alpes, 
France, at the junction of the Bleonne and the 
Durance, 60 miles northeast of Marseilles (Map: 
France, S., L 4 ) . It occupies a picturesque situ- 
ation at the foot of a mountain* slope and is 
encircled by walls, but its streets are narrow, 
crooked, and steep. It contains a cathedral, a 
handsome modern lycee, and a public library. It 
is the centre of a rich fruit district. Among its 
chief manufactures are articles of leather, and 
it has a trade in dried fruits, comfits, marble, 
honey, wax, woolen and linen cloth, kid skins, 
etc. In the neighborhood there are several hot 
saline springs; temperature, 104° F. Of Dinia, 
which is mentioned by Pliny, nothing remains. 
It embraced Christianity at an early period and 
has given title to a bishop since the year 340. 
In 1629 a plague reduced the population from 
10,000 to 1500, Pop., 1901, 7238; 1911, 7317. 
Guichard, Souvenirs historiques sur la ville de 
Digne et ses env^rous (Digne, 1847). 

DIGNITY. In English law, a title of honor 
or nobility. Such titles are regarded as a species 
of property, and are classified by Blackstone 
as incorporeal hereditaments, which, on the death 
of the owner, pass, like the rest of his real 
estate, to his heir and not to his personal repre- 
sentative. Like lands, also, dignities are held 
of the crown, to which they revert by escheat on 
the failure of heirs, whereupon they may be 
granted, like escheated lands, to another. The 
English law recognizes also a species of inferior 
dignity, as knight, sergeant at law, and esquire, 
Tvhich are not generally inheritable. A superior 
dignity, or title of nobility, may be employed in 
legal proceedings without the surname of the 
hearer^ and in early English law the omission of 
the title or “addition” of a party in a suit was 
sufficient ground for the abatement of* the action. 
See NobH/Ity; Titles of Honor.* 

DI'GDNEXFTISM. . This phenomenon has 
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been observed in butterflies by Scudder. It is, 
stated briefly, the result of summer dormancy 
in the larva or of prolonged life in the pupa. 
Owing to this prolongation of life in their pre- 
paratory stages, all the butterflies of one and 
the same brood do not appear in the same sea- 
son, but a portion of the brood flies the next 
year. Thus, the butterflies belated one year fly 
and interbreed with their nephews and nieces 
instead of their brothers and sisters. This is 
advantageous to the species, since it prevents 
too close in-and-in breeding. 

DIHE'DBAL ANGLE. See Angle. 

DIJKSTRA, dik'^stra, Waling (1821- ). 

A Frisian poet, born in Vrouwen Parish (Prov- 
ince of Friesland). By his poetic works, in 
which he shows some similarity to Fritz Beuter, 
he greatly contributed to the extension of the 
Frisian language and literature. These include : 
Doaitse mei de noardsce bailee (3d ed., 1875); 
De stlveren rinJeelhel (3d ed., 1887) ; In doaxe fol 
aide snypsnaren (in collaboration with Van der 
Meulen, 2d ed., 1882) ; Friske icinterjounenocht 
(5 vola., 1861—76). Perhaps his greatest work 
is Uit Frieslands volJcsleven van vroeger en later 
(Leeuwarden, 1892). 

DIJON, d^’zhSN'^ (Lat. Castrum Divionense) , 
A town and seat of a bishopric, capital of the 
Department of Cote d’Or, France, formerly capi- 
tal of the old Duchy of Burgundy (Map : France, 
N., L 5 ) . Dijon occupies a delightful situation 
in a fertile plain on the right bank of the Ouche, 
where it meets the Luzon and the Canal de 
Bourgogne, and at the base of the vine-clad hills 
which produce the famous Burgundy wines, 211 
miles southeast of Paris by rail. It is protected 
by a chain of eight forts. The environs are 
exceedingly beautiful. Dijon is surrounded by 
old walls, originally having five gates ; the ram- 
parts, planted with trees, have been converted 
into fine boulevards and promenades. The town 
is well and regularly built of freestone, and the 
streets are spacious and clean. Among the pub- 
lic buildings, which are numerous and imposing, 
the chief are the cathedral of St. Bihiignc. a 
massive Gothic structure, dating from the thir- 
teenth century, with a tall wooden spire, more 
than 300 feet high; the church of Notre Dame, 
a fine specimen of fourteenth-century Gothic 
architecture; the church of St. Michel, with 
a splendid Benaissance front; the theatre, a 
handsome building having an excellent Corin- 
thian portico; and the palace of the dukes of 
Burgundy, now used as the town hall. The out- 
side of the palace has been rebuilt, but its in- 
ternal decorations still survive in their pristine 
beauty. The museum located in it is rich in 
monuments of the Middle Ages. Dijon is the 
seat of a university with three faculties — law, 
science, and letters — and a library with over 
80,000 volumes and 900 manuscripts, and pos- 
sesses, in addition, a royal college, a theological 
seminary, a botanic garden, and an academy 
of art. The manufactures consist of woolen 
cloth, blankets, hosiery, leather, vinegar, chemi- 
cal products, cooperage, shoes, flour, machinery, 
and automobiles; and there are salt refineries, 
distilleries, and breweries, but the town is mainly 
dependent on its trade in the wines of Bur- 
gundy. It is famous for its mustard nnd ging<‘r- 
bread. Pop., 1906, 74,113; 1911. 76,847. Dijon 
dates from Boman times. It came into the pos- 
session of the Burgundians in the fifth century 
and from them passed to the Franks. In the 
ninth century it was ruled by counts of its 



own, under tlie suzerainty of the bishops of 
Langres. In the eleventh century it was united 
to the Duchy of Burgundy, of which it became 
the capital, and the residence of the dukes, who 
rebuilt, enlarged, and beautified it. On the 
death of Charles the Bold ( 1477) it was annexed 
to the crowTi of France by Louis XI. Dijon 
is the birthplace of Bossuet, the elder Crebil- 
lon, Rameau, Rude, and douffroy the sculptor. 
Consult Jos. Gamier, Chronique cle Vabhaye 
Saint-Benigne de Dijon {Dijon, 1876) ; H. 
Chabeuf, Dijon u travers Jes ages (ib., 1894). 

DIKE, or DYKE (AS. die, Icel. dlk, MHG. 
tlch, Ger. Teich, pool; probably connected ulti- 
mately with Gk. relxos, teichos, wall ) . In geol- 
ogy, a relatively thin body of igneous rock 
occurring between the separated walls of a fis- 
sure, It differs from vein, which it resembles 
in form, in having 'ii.ibd by the intrusion 
and consolidation of molten material, and not 
by the deposition of minerals from solution. 
Dikes are usually inclined at considerable angles 
from the horizontal, and, when the adjacent rock 
has decayed, they project above the surface like 
walls of masonry. They vary in width from a 
few inches to hundreds of feet, the larger dikes 
sometimes extending a distance of many miles; 
they reach downward to unknown depths. Proof 
of their ■•rigin is found in the great 

changes v > > i' strata forming their walls 

have suffered by the intense heat. Limestone in 
contact with dikes is changed to crystalline 
marble; shale is hardened to slate, or^by the 
development of new minerals becomes schist; and 
bituminous coal assumes the character of an- 
thracite. While of wide occurrence, dikes are 
especially frequent in regions of crustal folding 
and volcanic disturbance. They are often found 
traversing the sides of volcanoes, where they 
originate during eruptions by fissuring of the 
cone and filling of the cracks with lava. The 
consolidation of igneous rocks in the form of 
dikes develops peculiar features of texture, and 
this fact has been used by some authorities as 
the basis of a rock class known as '“'dike roeks.^’ 
The sudden chilling of the molten mass produces 
a fine crystalline intergrowth of the minerals, 
and dike rocks consequently are usually com- 
pact and tough. The basic kinds, such as are 
commonly called ^'trap,'' are much used for 
crushed stone, for roads and concrete. See 
Geology; Igneous Rocks; Volcano. 

DIKE. An embanlonent of earth, most com- 
monly one used to reclaim or protect lands 
■ 1 ' r flooding or formed in 

' I' i.\ ' ‘ The term is sometim--'' <4»nl'.4l io 
low earth dams, generally such as are auxiliary 
to the main dam, forming an artificial reservoir 
b;, elr-biM minor outlets from the natural basin, 
fe'ee Da-M-S; Drainage; Levee. 

DDKE (Gk, AUtj), The embodiment of jus- 
tice in Greek mythology. She is the daughter 
of Zeus and Themis, and, with her sisters, 
Eunomia (Order) and Irene (Peace), is reckoned 
among the Horse. She is like the Erinyes in that 
she avenges wrong, but unlike them in that she 
rewards virtue. Consult Hirzel, Themis, Dike, 
und Verwandtes (Leipzig, 1907), and Harrison, 
Themis: A Btudy of the Booial Origins of the 
G^^eek Religion (Cambridge, 1912). 

DIKE, dik, Samuel Wabren (1839-1913). 
An American Congregational clergyman, promi- 
nent as an agitator for reform in the laws of 
divorce. He was born at Thompson, Conn. He 
graduated at Williams College in 1803 and at 


Andover Theological Seminary in 1866. In 1881 
he became corresponding secretary of the Divorce 
Reform League (now called the National League 
for the Protection of the Family), which he or- 
ganized. His writings are mostly in exposition 
and defense of the principles of the league. 

DIKEEL'OCEPH^ALITS (Neo-Lat., from Gk. 
diKeWa, dikella, mattock + Kef>a\7i, kephale, 
head). A genus of Upper Cambrian trilobites 
of the family Olenidse. The carapace is broad 
and fiat, the head broadly lunate, eyes elongate 
reniform, glabella short, thorax broad and flat, 
with nine segments and low axis, and pygidium 
large, expanded, and flat, with a sharp triangu- 
lar spine at each posterior lateral corner. The 
best-known species, Dikellocephalus minnesoten- 
sis, with a length of 3 to 8 inches, is very 
common in certain yellow shales of the Upper 
Cambrian in Wisconsin and Minnesota. A num- 
ber of other species from the Cambrian and 
Lower Ordovician of Europe and North America 
have been incorrectly placed in this genus, 
which is considered generally as the index ^ fos- 
sil of the Upper Cambrian, or Potsdam horizon. 
See Olenus; Tkilobite. 

DIKOA, de-ko'a. A fortified town of the old 
Kingdom of Bornu, in Central Africa, now in- 
cluded in the German Colony of Kamerun. It is 
situated in a fertile plain about 25 miles south 
of Lake Chad. Its population is estimated at 
about 25,000. 

DILAP'IDA'TION ( Lat. dilapidatio, from di- 
lapidare, to waste, from Lat. di-, apart + lapi- 
dare, to throw stones, from lapis, stone). In 
the English law, the waste, destruction, or im- 
pairment of the church, parsonage, or . other 
’ the woods of a benefice or ecqlesi- 

, : • . . by the parson or other incumbent. 

Ic IS aiiapidation to permit the buildings to fall 
into decay for lack of repair as well as to pull 
them down, hut not to waste the glebe or other 
lands. The obligation of the incumbent of a 
church living with respect to waste is therefore 
less extensive, as it is less severely punished, 
than in the case of an ordinary tenant for life 
or years. The next incumbent of the living is 
the person entitled to bring the action, not how- 
ever against his predecessor who was guilty of 
the dilapidation, but, after the death of the 
latter, against his personal representatives. The 
damages recoverable are the amount necessary 
to restore the property to a state of good and 
substantial repair, and the money so recovered 
must within two years be expended in such 
restoration and repair. The subject of dilapida- 
tions is now mainly regulated by a series of 
recent statutes, the most important of which 
are 34 and 35 Viet., c, 43 (1871) and 35 and 36 
Viet., c, 96 (1872). Consult Degge, Parson^ s 
Counselor (7th ed., chap, viii), and Blackstone’s 
Commentaries on the Laios of England. 

Waste by a tenant for life or years is some- 
times described as dilapidation, but is more 
properly treated under the former title. See 
Waste. 

DILEGyri. The name of a Persian dynasty. 
See Samani and Dilemi. 

DILE!M[''MA (Lat. dilemma, from Gk. 
conclusion from ! . 5i-, di-, 

double + XijfifJici, ■ . ;■ ■■■! ‘.-“i 

v€LP, lambanein, to take) . A true dilemma is 
defined by Whately as ''a conditional syllogism 
with two or more antecedents in the major, and 
a disjunctive minor." One form of it is repr^ 
sented in the following scheme: If A is JS, C. is 



Z), and if F is G, C is D; but either A is B or 
F is G, bence O is D. There being two mutually 
exclusive propositions in the minor premise, a 
person must admit one or the other, and is then 
caught between the ‘^two horns of the dilemma.” 
See Logic. 

DIXiETTAWTE, diTgt-tan'te or de'let-tan'ta 
(It., pres. part, of dilettare, to delight). A term 
in its original sense synonymous with an ama~ 
teuVy or lover of the fine arts, science, or letters. 
It has, however, come into use as suggesting 
somewhat the trifler, the dabbler in any or all 
of those arts which, if seriously pursued, make 
for civilization and true culture. The dilettante, 
however, may serve a good purpose, and often 
does, by interesting himself in the patronage of 
art and the conservation of objects of art. See 
Dilettanti Society. 

DILETTAl^TI SOCIETY. A body of about 
60 private gentlemen by whose exertions the 
study of antique art in England has been largely 
promoted. The society was founded in 1734 and 
was in its beginnings simply an amateur club 
for social intercourse and cultivation of artistic 
knowledge; but in 1764 it was resolved to fit 
out an expedition for the purpose of collecting 
details and drawings of the most remarkable 
artistic monuments of antiquity. Four distin- 
guished members were sent to Greece and Asia 
Minor, and after their return two splendid 
volumes on the architectural antiquities of Ionia 
were published at the expense of the society 
(1769-97). Their attention was next turned 
to sculpture, then at the lowest ebb in England, 
and a series of engravings of the finest antique 
statues, has reliefs, and busts appeared in 1809, 
with dissertations by Payne Elnight. Two more 
volumes were issued, one in 1817 entitled The 
Unedited Antiquities of Attica, and a second 
on Antique Sculpture in 1835, and other volumes 
on Ionian antiquities appeared in 1840 and 
1881. For further particulars, consult Gust, 
History of the Society of Dilettanti, ed. Col- 
vin (London, 1898; new ed., 1914). 

DILIGENCE, diFi-jens, Fr. pron. d^Te'zhaNs' 
(Fr., from Lat. diUgentia, attentiveness, from 
diligere, to love, choose, from di-, apart H- 
legere, to choose). A name used in France and 
Russia for a public conveyance resembling a 
stagecoach. It was a huge, strong-built vehicle, 
with 4 broad wheels, weighing with its load 
about 5 tons, and was drawn by 4 stout horses, 
at the rate of about 6 miles an hour. It con- 
sisted of 3 chief compartments : the front, called 
the coups, for 3 persons; the second, called the 
interieur, for 6 persons; and, lastly, the rotonde, 
entered from behind, for 6 persons. Aloft, in 
front, was the 'banquette, where the conducteur 
was seated; and behind this, underneath a thick 
leather covering, passengers were sometimes 
huddled among luggage and goods, with^ little 
regard to their comfort. All the places in the 
body of the vehicle were numbered and assigned 
in the order of booking. Usually an effort was 
made to be booked early, in order to secure 
corner seats. In booking it was customary to 
pay only a portion of the fare, called arrhes 
( ‘earnest moneys ) , the remainder being paid at 
the end of the journey. The driver being con- 
cerned only with the horses, the entire manage- 
ment of the vehicle, including the charge of the 
drag or break, devolved on the con^cteur, a 
personage dressed in a blue cloth jacket and 
cap, and having a badge on his breast indicative 
of his dignity. In France the diligence system 
VoL. VII.— 3 


has become obsolete with the development of 
railways, but in -Russia this curious vehicle 
may still be seen plying between towns uncon- 
nected by rail or water. 

DILKE, dilk, Chaeles Wentworth (1789- 
1864). An English critic and antiquary. He 
gr.!(hial(«l at Cambridge, was for many years 
an olficial in the navy pay office, and from 1830 
to 1846 edited the Athenceum, of which he had 
in the former year become proprietor. He edited 
Old English Plays (6 vols., 1814—16). In 1846- 
49 he managed the Daily News. He was a 
friend of Keats, Hood, Leigh Hunt, Barry Corn- 
wall, and Lamb, and between 1847 and 1864 
wrote for the Athenceum a number of valuable 
literary essays, collected as Papers of a Critic 
(2 vols., 1875). He gathered biographical data 
regarding Pope and other English authors, and 
from time to time presented his findings in 
Notes and Queries and elsewhere. 

DILKE, Sir Chaeles Wentworth (1810-69). 
An English politician, born in London and edu- 
cated at Ca mhrio'^e He was a zealous promo- 
ter of the great International Exhibition of 
1851 and was one of the English commissioners 
of the New York Industrial Exhibition of 1853. 
He was also one of the five royal commissioners 
for the Exhibition of 1862 and shortly after- 
ward was made a baronet. In 1865 he was a 
member of Parliament, and in 1869 representa- 
tive of F'-ida* '1 a't the St. Petersburg Horti- 
cultural ! \ i > Ms. A collection of his writ- 
ings, Papers of a Critic (2 vols., 1875), con- 
tains a biographical sketch by his son. 

DILKE, SiE Charles Wentworth (1843- 
1911). An English politician and author, born 
at Chelsea, the grandson of Charles Wentworth 
Dilke (q.v.). He graduated at ■ ' • * 

1866, traveled extensively in the - ■ !■ i '' ii- , 
Canada, and the British countries in the East, 
and embodied his observations in Greater Brit- 
ain: A Record of Travel in English-Speaking 
Countries during 1866-67 (1868). He repre- 
sented Chelsea in Parliament from 1868 to 1886, 
was Undersecretary of State for Foreign Af- 
fairs from 1880 to 1882, and was President of 
the Local Government Board from 1882 to 1885. 
Always a Radical, he was fiercely attacked in 
the seventies for his avowed republicanism. 
Among the reform measures carried by him 
was the one Jie municipal franchise 

for women. Jr I''"! he was chairman of 
the Royal Commission on the Housing of the 
Working Classes. In 1886 a Mr. Crawford se- 
cured a divorce from his wife ■■ r*- ' Sir 

Charles Dilke as corespondent. I ’ ■ ■ ■ ■ ■ jr the 
trial, he was elected member of P..! . ■ i ‘ i for 
Chelsea, it being understood that he would re- 
sign if the verdict went against him. He re- 
tired from public life, but in 1892 took a seat 
in Parliament for the Forest of Dean, with 
much of his old prestige as a leader but remain- 
ing out of office. He succeeded his father and 
grandfather as proprietor of the Athenceum 
and became the owner of Notes and Queries. 
Besides the work already mentioned, he pub- 
lished a clever political satire called The Fall 
of Prince Florestan of Morocco (1874); The 
Present Position of European Politics (1887); 
Problems of Greater Bmtain (1890) ; Imperial 
Defence (1892; with Spenser Wilkinson), and 
The British Empire (1898) ; edited his 
grandfather^s Papers of a Critic; and prefixed 
a memoir of his wife (see the next title) to 
The Boole of the. Bpilritual Life (1905), 
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DILKE, Lady Emilia Frances Strong 
(1840-1904). An English author, born at Ilfra- 
combe. She became a contributor to the Satur- 
day Review in 1864 and subsequently was for 
many years fine-art critic of the Academy.^ In 
addition to numerous articles in periodicals, 
she published: The Reriaissance of Art in France 
(1879) ; a biography of Lord Leighton. (1881, 
in Dumas’s '‘Modern Artists Senes”); Art in 
the Modern State (1884); French Painters of 
the Eighteenth Century (1899); French Archi- 
tects and Sculptors of the Eighteenth Century 
( 1900 } ; Fi'cnch Engravers and Draftsmen of 
the XVIIlth Century (1902); BooL of the 
Spiritual Life, with memoir of the author by 
Sir C. W. Dilke (1905). 

DILL (AS. dile, OHG, tiUi, Ger, Dill, from 
Dutch dilie; ongin obscure), Anethum. A 
genus of plants of the family Umbelliferae, hav- 
ing compound umbels without general or par- 
tial involucres. Dill {Anethum graveolens) is 
an annual or biennial plant, which grows wild 
in grain fields in the East and in the countries 
around the Mediterranean. It is quite hardy 
in Great Britain and is cultivated and growing 
wild to some extent in the United States. It 
has from a very early period been in general 
cultivation as an aromatic stimulant and car- 
minative. It has a stem 1 to 4 feet high, 
bearing at top a flat umbel of 10 to 30 
rays ; the leaves much divided, and the final 
segments threadlike. It has strong, peculiar 
aromatic smell and taste; the leaves and fruits 
are extensively used for flavoring pickles, sauces, 
etc. The fruit (dillseed) is used in medicine, 
chiefly for relief of flatulence in infants, and 
is administered in the form of dill water in the 
preparation of which oil of dill is employed — 
a pale-yellow essential oil, on which the prop- 
erties of the plant depend, and which is ob- 
tained by distillation. Sowa dill {Anethum, 
sowa) , now considered as identical with the 
preceding, is a native of Bengal, and is much 
cultivated in the East Indies for its fruit, which 
is variously used in medicine and flavoring. 
It is a common ingredient in curries. The 
plant much resembles common dill, but its flavor 
is stronger. 

DILL, Ludwig (1848- ). A German 

landscape and marine painter. He was born 
at Gernsbaeh (Baden) and studied engineering 
and architecture before taking up painting at 
the Munich Academy under Eaah, Seitz, and 
Piloty. He was first infl.uenced by Lier and 
the Barbizon painters, and afterv^ard, during 
a sojourn in Italy, by Baisch, The works of 
his earlier period, largely marines and fishing 
scenes painted on the island of Chioggia, are 
characterized hy great breadth of handling. A 
good example "is “Sirocco” (Mannheim Gal- 
lery). After a visit to Holland he returned 
to Munich and took up his residence at Dachau, 
where he continued to spend part of each year. 
He devoted himself to pure landscape and 
under the influence of the Scottish school grad- 
ually developed greater realism and subdued 
yet luminous effects of color. His latest works 
are expressions of mood rather than direct in- 
terpretations of nature. Among the best are: 
“Meadows” (Pittsburgh Gallery) ; “Sacred 
Grove” (Munich) ; “A BrOok in the Moor” 
(Dresden) ; “A Corner of the Giudecca” (1910) ; 
“A Canal .( Fl* ■ -'j “ Muhlhausen) ; 

“November ' J . One of the found- 
ers of the y r 's' • ■; organization, he 


was its president from 1894 to 1899, and in 
1897 he founded, with Holzel and Langliammer, 
the so-called “Dachau Group.” He was one of 
the judges at the Chicago and Pans exposi- 
tions and became a professor at the Karlsruhe 
Academy. Consult Rdssler, Neu-Dachau (Biele- 
feld, 1905) . 

DILL, Sir Samuel (1844- ). A British 

educator and historian of Roman society. He 
was educated at Queen’s College, Belfast, and 
at Lincoln College, Oxford, where he was lec- 
turer in 1869. He was fellow, dean, and tutor 
of Corpus Christ! in 1869-77, head master of 
Manchester Grammar School m 1877-88, after 
1889 Commissioner of Intermediate Education 
for Ireland, and in 1913 chairman of the vice- 
regal committee on primary education. His 
Roman Society in the Last Century of the West- 
ern Empire (1898) and Roman Society from 
Xero to Marcus Aurelius (1905) treat more 
than capably a topic of which there is hardly 
any other systematic summary, and carry on 
Friedlhnder’s SittengesoUichte Roms. 

DILLENBURG, dilTen-hurG. The capital of 
the circle of Dill, Hesse-Nassau, Prussia, pic- 
turesquely situated on the Dill, 21 miles south- 
west of Marburg (Map- German Empire, C 3). 
The Wilhelmsthurm, a tower 130 feet high, now 
occupies the site of the ancient Dillenburg Cas- 
tle, in which was born William of Orange, lib- 
erator of the Netherlands, in 1533. Iron mining 
is the chief industry; leather tanning is also 
carried on. A mining school is one of the edu- 
cational institutions. Pop., 1900, 4470; 1910, 
5371. 

DILLE'NIUS, or DIL'LEN, Johann Jakob 
(1687-1747). A German-English botanist. He 
was born at Darmstadt, Germany. After hold- 
ing a professorship at the University of Giessen 
he went to England (1721) and was in charge 
of the celebrated Sherard Botanical Gardens at 
Eltham, Kent, for several years. In 1734 he 
was appointed Sherardian professor of botany 
at Oxford, where he remained until his death. 
His work on mosses, entitled Eistoria Mus- 
eorum in qua circiter Secccentce Species Veter es 
et Novw ad sua Genera Related Descrihuntur 
(1741; reprinted, 1811), was long accepted as 
the standard authority on the subject. Con- 
sult Schilling, Johann Jahoh Dillenius (Ham- 
burg:, 1888) . 

DILHiEH, Joseph Silas (1850- ). An 

American geologist, born at Plainfield, Pa. He 
studied at Harvard University and at Heidel- 
berg, Germany. From 1881 to 1883 he served 
as geologist to the Assos expedition. In 1883 
he was appointed to the staff of the United 
States Geological Survey. He wrote numerous 
papers and monographs, chiefly relating to the 
Pacific coast region, including; Geology of the 
Lassen Peak District (1889) ; The Coos Bay 
Coal Field (1899) ; Geology and Petrography 
of Grater Lake Rational Park, Oregon ',1902,, 
e, ■ r, ]>! D-e latter work with H. B. Patton. 

BILLING EN, diFling-en. A town of Ba- 
varia, on the Danube, 24 miles northwest of 
Augsburg. Its principal buildings are the pal- 
ace, royal gymnasium and Latin school, a li- 
brary of 75,000 volumes, a Capuchin monastery, 
a Franciscan nunnery, and a deaf and dumb 
asylum. The University, which was founded in 
1544 and became one of the chief seats of the 
Jesuits, was suppressed in 1804 and is now 
a royal lyceum. There are manufactures of 
cutlery, cloth, paper, and twine, but the prin- 



cipal pursuits are ' ' Pop,, 1890, 

5775; 1900, 6077; . ■ : In tlie Middle 

Ages the town was the seat of the counts of 
Dillingen, and from 1286 until 1803, when it 
came into the possession of Bavaria, it belonged 
to and was the residence of the bishops of 
Augsburg. 

DIL'LIHGHAM, William Paul (1843- 
) . An American lawyer and Republican 
politician, born at Waterbury, Vt,, son of Paul 
! ‘ ■ . Governor of the State in 1865-67. 

He was admitted to the bar in 1867, was Secre- 
tary of Civil and Military Affairs of Vermont 
in 1866 and 1874-76, a member of the Lower 
Plouse o-f the Vermont Legislature in 1876 and 
1884, and of the Senate in 1878 and 1880. In 
1888-90 he was Governor of the State and in 
1900 was elected to the United States Senate 
to take the seat of Justin S. Morrill (q.v.) 
and was reelected for the terms 1903-09 and 
1909-15. In 1907 he was chairman of the 
United States Immigration Commission. 

DILLMAIN'N', diPman, Cheistian Friedrich 
August (1823-94). A German Orientalist and 
theologian. He ivas born at Illingen, Wtirttem- 
berg, and educated at Tubingen, where in 1852 
he became lecturer. In 1854 he became pro- 
fessor of Oriental languages at Kiel, and in 
1864 professor of Old Testament exegesis at 
Giessen. He became professor of Old Testament 
exegesis at the University of Berlin in 1869, 
and in 1877 a member of the Royal Academy 
of Sciences. He is noted for researches in the 
Ethiopic language, of w^hich he published a 

L (1857; revised by Bezold, 1899), a 

(1865), and parts of the Ethiopic 
Bible (1853-94). Contrary to the views of 
most modem critics, he argued that the Priestly 
Codex was pre-Deuteronomic. He wrote com- 
mentaries on Job (1869; 4th ed., 1891); Exo- 
dus and Leviticus (1880; 3d ed., 1897); Gen- 
esis (1875; 6th ed., 1892; English, 1897); 
Numbers, Deuteronomy and Joshua (1886); 
Isaiah (1890); and published; Ursprimg der 
altestamentUchen Religion (1865); Die Pro- 
phet en nach ihrer poJitischen WirJcsamJceit 
(1868) and, edited by Kittel, Vorlesungen uher 
Theologie des Alien Testament (1895). Consult 
Baudissin’s sketch (Leipzig, 1895). 

DIIALON, John (1851- ). An Irish 

politician and agitator. He was born in Dub- 
lin, the son of John Blake Dillon (1816-66), 
a prominent member of the Young Ireland 
party, Dillon was educated at the Catholic 
University of Dublin and the Royal College of 
Surgeons of Ireland. He early identified him- 
self with the Parnellite movement and in 1880 
was returned for Tipperary. In Parliament he 
soon became prominent for the violence of his 
language, while his connection with the “Plan 
of Campaign.” inciting the Irish tenants to 
lawlessness, led to his imprisonment in 1888 
and 1891. From 1883 to 1885 he was out of 
Parliament because of ill health; but in 1885 
he was elected for East Mayo, which he rep- 
resented thereafter. He succeeded Justin 
McCarthy as chairman of the Irish Nationalist 
party in 1896 and held this position until 
1899. He visited the United States on several 
occasions between 1882 and 1894. 

BELDON, John Forrest (1831-1914). An 
American lawyer. He was bor? *■ » .v < *y 

Co., N. Y., and early in life ■ n.u: i-i I .i, 
where he successively became State prosecuting 
attorney (1852-58), judge of the Supreme 


Court of Iowa (1863-69), and judge of the 
United States Circuit Court, Eighth Judicial 
District (1869-79). From 1879 to 1882 he was 
professor of real estate and equity jurisprudence 
at Columbia Law School in New York City. 
He became prominently known as a railroad 
lawyer and was associated as general or con- 
sulting counsel with the Manhattan Elevated 
and Union Pacific railroad companies and with 
the Western Union Telegraph Company. His 
works include: Municipal Corporations (1872) ; 
Removal of Causes from State to Federal Courts 
(1877); Laws and Jurisprudence of England 
and America (1894); John Marshall (3 vols., 
1903) ; Commentaries on the Law of Municipal 
Corporations (revised and enlarged, 1911). 

DILLON, Wentworth. See Roscommon, 
Earl oe. 

DILOLO, de-loT6, Lake. A small lake in 
Angola, near the southern boundary of Belgian 
Congo, situated in lat. 11° 30' S., long. 22° SO' 
E. Its altitude is about 4700 feet- It lies on 
the watershed between the river systems of the 
Congo and the Zambezi, with both of which 
it may be connected. Lake Dilolo was dis- 
covered by Livingstone in the beginning of 1854. 
It abounds in hippopotamuses and fish. 

DILTHEY, d^Ftr, Wilhelm (1834-1911). A 
German philosopher. He was born at Biebrich 
and was educated at IT 'd lb- . 'id Berlin. He 
occupied the chairs ■■ p ‘‘'''p'. at Basel in 
1866, Kiel in 1868, Breslau in 1871, and Berlin 
in 1882. In Einleitung in die Geisteswissen- 
schaften (1883) he endeavors to furnish a ra- 
tional basis for the sociological and historical 
sciences by eliminating metaphysics and substi- 
tuting psychology as a primary factor. He 
wrote also Das Erlehnis und die Dichtung 
(1906). 

DIL'TJENTS (from Lat. diluere, to wash 
away, from di-, apart + lucre, to wash ) . Medi- 
cines whose purpose is to dilute the blood and 
increase the quantity of the excretions generally. 
The simplest and best of diluents is purewvater; 
but all watery fluids, such as lemonade, soda 
water, beer, infusions, tea, etc., may be regarded 
as ■' this designation. 

DILTJ'VIUM (Lat. flood, from diluere, to 
wash away) . A name formerly given by geolo- 
gists to those strata which they believed to 
have been formed by the deluge and more par- 
ticularly to the bowlder clay. When the 
adjective — diluvial — is employed by modern 
writers, it is to characterize those accumula- 
tions of gravel or angular stones formed during 
the Pleistocene period. The term is little used 
by modern writers, except perhaps in Germany. 

DFMAN, Jeremiah Lewis, D.D. (1831-81). 
An American Congregational t' ■ He 

was horn in Bristol, R. I., n ir' -1 from 
Brown University in 1851 and from Andover 
Theological Seminary in 1856 and died in Provi- 
dence, where he had been professor of history 
and political economy in Brown University since 
1864. He was an able preacher and orator and 
is remembered by his posthumous publications. 
The Theisfic Argument (1881) and Orationc 
and Essays (1881). For his biography, consult 
Caroline Hazard (Boston, 1887). 

BIMANCHE, de'maNsV, Monsieur. A mer- 
chant in Molifere's Don Juan, who unsuccess- 
fully attempts to collect his bills. The term is 
in use in France as the synonym for a dun. 

DTTVr E (OF. disme. Lat. decimUs^ tenth, from 
decern, ten). In the United States, a silver coin 
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Ti^hose value is 10 cents, i.e., one-tentli of a 
dollar. Hence sucli phrases as “dime novels 
and “dime museums.” 

DIMEiST^SIOIT (Lat. dimensio, from dimetire, 
to measure off, from di~, apart + me^m, to 
measure). In geometry, a line, whetlier straight 
or curved, has one dimension, viz., length; a 
plane surface has two, length and breadth; and 
a solid has three, length, breadth, and thickness. 
In algebra the term “dimension” is applied in 
much the same sense as “degree,’' to express the 
number of literal factors contained in a product. 
Thus, Sab are said to be of two dimen- 
sions; of three; and so on. In 

physical measurements the power to which the 
unit (q.v. ) of measure enters determines the 
dimension of the expression. Thy form of any 
material body may be described in terms of at 
least three dimensions; hence the space in which 
these forms or figures exist is usually regarded 
as tri-dimensional. However, the possibility of 
the existence of a space having more than three 
dimensions has long been recognized. Such an 
hypothesis is of service to the mathematician in 
explaining analytic phenomena. Since points, 
lines, and surfaces, in general, generate by their 
motion lines, surfaces, and solids, respectively, it 
may be inferred that some movement of a figure 
of three dimensions can generate a figure of four 
dimensions. Analytically it is only necessary to 
imagine four parameters or coordinates belong- 
ing to each point of four-dimensional space, or 
five in five-dimensional space, and so on, in order 
to develop a system of analysis as logical in it- 
self as that of only three dimensions. Figures 
to represent some features of four-dimensional 
bodies have been imagined. (See Chasles; 
CHAKACTERiS'nc; GEOMETRY.) On the question 
of a fourth dimension, consult Schubert, Mathe- 
maUcal Essays (Chicago, 1898), and^ Manning, 
The Fourth Dijrieriston Simply Explained (Hew 
York, 1910). A popular discussion may he 
found in Abbott, Flatland (Boston, 1891) ; Scho- 
field, Another World (London, 1890) ; Hinton, 
New Era of Thought (ib., 1886). 

DIMEN'^SIOETS. All physical quantities, 
such as force, energy, electric intensity, magnetic 
poles, etc., admit of mathematical expression in 
terms of the elementary ideas of physics. Thus, 
all mechanical quantities can be expressed in 
terms of mass, length, and duration of time. 
All electrical and magnetic quantities can he ex- 
pressed in terms of mass, length, duration of 
time, and the “inductivity” of matter for electric 
or magnetic forces. (See Electricity.) Thus, 
velocity is defined as the limiting value of Aa? to 
At where Ax is the distance traversed in the 
time At I consequently velocity involves the idea 
of a number of units of length divided by a 
number of time units: its “dimensions” are said 

to be ^ or LT”^. If, therefore, on any system 


of units, e.g., the C. G. S, system (q.v.), the nu- 
merical value of a certain velocity is V, its 
value on a system of units in which the unit of 
length is 10 times as ’ - ‘ i the former 

system would be V/10. ■ ■ . acceleration, 

or the rate of change of nfh reference 

to the time, has the dimensions 


(t) * 


or 


LT"^. Force is measured by the product of ac- 
celeration and mass ; its dimensions are therefore 
LTM“2. 


In the following table are given the dimen- 
sions of various mechanical quantities: 


Acceleration . 
Force ... 
Pressure .... 
Work I 
Energy j ' * ‘ 
Moment of force 


LT-2 

MLT-2 

Ml-iT-2 

ML2T-2 


* If K and g are written for the dimensions of 
electric and magnetic inductivity, the dimen- 
sions of electric and magnetic quantities have 
the following values. In the first column are 
given the electrostatic system of units; in the 
second, the electromagnetic. (See Electricity.) 


Electric quantity . . . L”3M2T~^K^ or 2 

Electric current . . . or 

Magnetic pole L'^M 2 T“ig^ 

Electric resistance .... ... LT“^g 

Electromotive force . . L 2 M 2 T~^K ~2 


or . . . . L'sM'^T 


Electric capacity . . LK L-^T^g ^ 

The dimensions of any one physical quantity, 
however expressed, must be identical; and there- 
fore, choosing electric current 


L^M^T-^Ki = or LT-i = 

iT^Kr^. Hence A4K=L~iTi- 


This means that, although the dimensions of 
neither electrical nor magnetic inductivity are 
known in terms of length, mass, or time, the 

product of the two has the dimensions 

i.e., the same dimensions as the square root of 

the reciprocal of a velocity. 

It should be noted that work and moment of 
force have the same dimensions; but there is 
a difference in this respect — in work the element 
of distance is in the direction of the force, while 
in moment of force the element of distance is at 
right angles to the direction of the force. This 
might be indicated by calling X and Y the di- 
mensions of length in directions at right angles 
to each other; in Avhich case force has the dimen- 
sions MXT“2 ; work, ; moment of force, 

MXYT-2. 

In any equation connecting physical quanti- 
ties it is evident that the dimensions of the 
quantities on the two sides of the equation must 
be identical; for a mass cannot equal a length, 
etc. This fact is often useful either in verifying 
general conclusions or in *■ the con- 

nection between various q ■ ■ ■ ■. The sub- 
ject of dimensions is thoroughly treated in Dan- 
iePs Text-Book of the Principles of Physios {Juon^ 
don, 1894); Maxwell, Heat (ib., 1891); Everett, 
The C. a. S. System (ib., 1902). 

DIMETH'YIi KE^TOHE. See AcETpwE. 

BIMIDTA'TIOW (Lat. dimidiatio, a halv- 
ing, from dirmdiare, to halve, from dimidius, 
half, from di-, apart + medius, middle ) . In her- 
aldry, the marshaling of arms (q.v.) followed 
chiefly before quartering and impaling came into 
use and retained to some extent in continental 
heraldry. It consists in cutting two coats of 
arms in half by a vertical line and uniting the 
dexter half of the one to the sinister half of the 
other. 

BIMIN'HEN^DO (It., diminishing). A term 
in music, meaning “to diminish in loudness.^ 
Diminuendo can bo aj)plied to a single note. 
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when it is a long note, as well as to a passage of 
many notes; but the diminuendo on a single note 
can be executed only on wind instruments or on 
stringed instruments played with a bow. Di- 
minuendo is so nearly of the same meaning as 
decrescendo that it is frequently marked with 
the same sign, thus: ~ 

DIIMi'Ilsnj^TIOlT (Lat. diminutio, deminu- 
tio, from deminuere, to lessen, from de, down -j- 
minuere, to make small, from minor, less ) . In 
music, the repetition of a theme in such a man- 
ner that each note of the original theme is re- 
duced to one-half or one-quarter of its original 
value. Diminution occurs most frequently in 
the stretta of the " ’ . ' . ' o in the free 

style of writing. J ■ ■ ■ . - of intervals, 

see Interval. 

DIMINITTIOU'S. A word used in heraldry 
indiscriminately for differences, marks of ca- 
dency, and brisures. 

DIMIN^DTIVE (Fr. diminutif, ML, dhninu- 
tivus, from Lat. dem%nntivus, diminutive, from 
deminutus, p.p, of dem%nuere, to lessen). A 
form of words, chiefly of substantives, in which 
the primitive notion has become lessened or di- 
minished, as hilloch — a little hill. With little- 
ness is associated the idea of neatness and also 
of needing protection ; hence diminutives are 
used as terms of endearment; sometimes they 
imply contempt. There is perhaps no language 
without diminutives, and the most common 
method of formation is by the addition of a syl- 
lable, The commonest of the English diminutive 
affixes are ooTc, kin, el, or le, which are of Ger- 
manic origin, and et or let, of classical origin; 
as in lullock, lamMin, kernel (little corn), 
lancet. The termination ling, or rather ing, was 
on*, *■ ”■ ■ ■ • ; ■ ‘ . 

j‘ ■ • ■ ■ ■! occur in proper names; 

Perkin is the diminutive of Peter, Jenkin of 
John. These have settled down into permanent 
and distinct names ; but in the language of fond- 
ness and familiarity Charles becomes Oharleyj 
John, Johnny; etc. In Lowland Scotch this 
form of diminutive is not confined to proper 
names, but is applied to every object, animate 
or inanimate — laddie, horsie, mifie, firie. Some- 
times one diminutive affix is joined to another, 
as lassock, lassockie; and in expressions like 
wee, wee hit horsikie,^* the diminution is carried 
to the fifth degree. It is ])rinciTUiTL' in the 
mouths of the people and in friendly familiarity 
that these diminutive forms are most common. 
Italian is remarkable in this respect, especially 
the Tuscan dialect. Casa, house, becomes casa- 
rella, little house, and casarelUna, pretty little 
house; from fratello, brother, which is itself a 
diminutive of the Latin f rater, children, it is 
said, may be heard forming such fond names^ as 
fratellinucciettinetto, in which the diminution 
may be said to be carried to the sixth degree. 
The principal diminutive suffixes in Italian are 
those in -ino, -etto, -cello, -cino, -icino, which in- 
dicate both smallness and prettiness and often- 
times endearment; -erello, -uccio, -ello, used to 
express affection or contempt; and -accio, -astro, 
-icciuolo, which convey an i.d^a of badness, con- 
tempt, weakness, and the like. 

Spanish is peculiarly wealthy in the number 
and variety of its diminutive endings, rnost^ of 
which contain some special shade of caressing 
or disparaging signification. Those most com- 
monly used are the suffixes -ito, -illo^ -uelo, -cito, 
-dllo, -isuelo, -ecito, -ecillo, ,-e^uelo , , -ieo, -doo, 
•ecico, -ete, -cete, -e/o, and -in. *They are added, 


often indiscriminately, to nouns and adjectives. 
The affection of the Germans expresses itself 
largely in this form ; vater, father, becomes 
vaterchen, dear father; and even the pronoun 
du, thou, is made into duchen and duli. Some 
of the Low German dialects are even richer than 
German in diminutives. 

Diminutives are not confined to nouns; whit- 
ish is the diminutive of the adjective white; 
and tipple, scribble, dandle, are examples of di- 
minutive verbs. Opposed to diminutives are 
augmentatives, which abound in the Romanic 
languages, especially in Italian and Spanish, and 
express not only huge ti< but coarseness and 
vulgarity. Thus, U\ ih.l' i:i, -one indicates size, 
whereas -otto gives an idea of strength. The 
suffixes -on and -a^^o in Spanish indicate size, the 
latter being usually associated with grotesque- 
ness; -ote is either augmentative or deprecia- 
tive, whereas -acho, -iicho, and -ajo express dis- 
dain or contempt. We find also in Spanish com- 
binations of both augmentative and diminutive 
endings in the same word. Thus, homhronazo 
means a ‘big, awkward man,^ picaroncillo, ‘a 
small man who is a groat rogue.’ 

DIIVEITBI RTTDIlSr, de'me^tre' rboffien'. A 
novel by Tnrgenieff (1855). 

DIJVC^TY (ML. dimitum, Gk. di/uaros, dimitos, 
dimity, from 8l-, di-, double -}~ fxLros, mitos, 
thread). The name originally applied to a stout 
figured cotton fabric, first made in Spain and 
used chiefly for bed hangings. Dimities and fus- 
tians were made by the Massachusetts colonists 
as early as 1643. The figure or stripe is raised 
on one side and depressed on the other, so that 
the two faces present reversed patterns. It is 
commonly white or of a single color; but varie- 
gated dimities are made, the pattern and the 
ground being of different colors. The name is 
also applied to a fine cotton fabric for dresses, 
which sometimes resembles the coarser kind in 
that the figure or stripe is reversible, being 
raised on one side where it is depressed on the 
other. 

DIMMESDALE, dimz'dal, Aethub. A power- 
fully drawn character in Hawthorne’s Scarlet 
Letter. He is a clergyman of intense sensitive- 
ness, living a blameless life, but tormented by 
the consciousness of his concealed sin formerly 
committed with Hester Prvnne. 

DIMOCK, dim'ok, or DYhlOKE. A Lincoln- 
shire family which has held the feudal title 
“Champion of England” since 1377. See Cham- 
pion. 

DIMOREHaSM. 1. In plants. See Leaf; 
Pollination. 2. In animals. See Polymoe- 

i> ■ ■ ■ 'i s 

Dl.-VTORPTi'ODO.N* (Neo-Lat., from Gk. BLpop- 
4>os, dimorphos, two-formed + odon, 

Ionic for 6bov$, odous, tooth ) . The oldest- 
known genus of the Ornithosauria, allied to the 
pterodactyl and rhampborbynebus, and found 
fossil in the Lower Lia^sic rocks near Lynae 
Regis, in the south of England. The bead is 
large, and the jaws are armed with two kinds of 
teeth — ^those in the anterior half of the jaws are 
large, irregularly arranged, and vhile 

those in the posterior portions (•* C ■ are 

small and closely set. Both pa^rs of legs are 
long and slender, and the fourth fingers of the 
fore limbs are greatly elongated, to furnish sup- 
port for the membranous wings. Dimorphodon 
is the earliest-known vertebrate animal that pos- 
sessed the power of flight, and it antedated the 
earliest-known bird, Archceopterya;, of the Ki- 
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r !i or Upper Jurassic, by almost the en- 
I:* ‘ .p i of the Jurassic period. See Orni- 
THOSAUEiA ; Pterodactyl. 

DIMOBPH^OUS. See Isomorphism. 

DIMS'DAUE, Thomas (1712-1800). An 
English physician, ■ ’ ^ ^ ’-ert Dimsdale, 

one of the comjDan ' ■ Penn on hia 

first voyage to America, in 1682. He was born 
at Theyden-Gernon, Avas educated at St. Thomas’s 
Hospital, and practiced medicine at Hertford. 
His work upon inoculation, entitled The Pres- 
ent Method of Inoculatton for the Smallpox, was 
first published in 1767 and was subsequently fre- 
quently reprinted. His fame as an inoculator 
for the smallpox spread rapidly, and in 1768 
he was invited to St. Petersburg to inoculate 
the Empress Catharine and several of her fam- 
ily. For this service he received a sum equiva- 
lent to $50,000 and an annuity, besides other 
valuable gifts. In 1784 he made another voyage 
to the Continent and visited the courts of St. 
Petersburg, Vienna, and Berlin. His medical 
works include : Thoughts on General and Partial 
Inoculation (1776); Observations on the Plan 
of a Dispensary and General Inoculation ; 
Tracts on Inoculation (1768, 1781). 

DIM'YA^BIA. See Lamelltbraxchiata. 

DI'niAH. The daughter of Jacob and Leah. 
According to Gen, xxxiv, she was violated by 
Shechem, the son of Hamor, a Hivite ruler. An 
alliance with the sons of Jacob was proposed and 
accepted on condition that Shechem’s people be 
circumcised. Before their wounds were healed, 
however, they were treacherously murdered by 
Simeon and Levi, brothers of Dinah. For this 
deed Jacob rebuked his sons. It is assumed by 
Welihausen and many other scholars that Dinah 
is the eponym of an Israelitish clan whose ab- 
sorption by marriage in the city population of 
Shechem was avenged by the kindred tribes of 
Simeon and Levi with a ruthlessness to which 
their own dissolution was afterward traced. But 
this view is rejected by Ed. Meyer, who deems 
it no more justifiable than it would be to inter- 
pret Helena as a Greek tribe in danger of being 
absorbed by the Trojans, and who prefers to 
think of her as a mythical figure. The author 
seems to have regarded the Hivites as uncircum- 
cised. This, however, may be due to ignorance 
of the customs of an earlier population that had 
completely disappeared. See Circumcision. 

Consult Meyer, Die Israeliten und ihre Nach- 
harstamme (1906), and WellhSLUsen, I sraelitisohe 
und jiidische Geschichte (7th ed., 1914). 

DIHAH, d^'nax' ( Gall., fortress on the water, 
from its situation on the Ranee ) . A town in the 
Department of Cdtes-du-lSTord, France, situated 
on the Ranee, 30 miles northwest of Rennes and 
14 miles south of Saint-Malo (Map: France, 
FT., C 4 ) . It stands on the summit of a steep 
cliff of granite, with the Ranee flowing through 
a valley 250 feet below and crossed by a fine 
stone viaduct 130 feet high and 810 feet long. 
The town is surrounded by old walls, pierced 
by four gates, and was defended by the castle of 
the Countess Anne, still in an excellent state 
of preservation, part of it being now used as a 
prison. In the older district the streets are 
crooked, narrow, and steep, many of the build- 
ings being wooden constructions, though pictur- 
esque in some places. The cathedral of St. Sau- 
veur is a beautiful building, the north side being 
in the Gothic, the south in the Romanesque 
style. In the north transept an inscription 
points out where the heart of Bertrand Du Gues- 


clin is buried. The church of Saint-Malo con- 
tains a painting by Arelienault, ^^Christ Tri- 
umphing over Sin.” Dinan has an interesting 
museum. Its industries include the manufac- 
ture of agricultural implements, fine linen, sail- 
cloth, cotton and woolen goods, beet-root sugar, 
and cider. It also builds barges which are used 
in its coasting and inland trade on the Ranee. 
Pop., 1901, 10,534; 1911, 11,410. Dinan dates 
from the Roman period; the chief event in its 
history was the siege by the English, under the 
Duke of Lancaster, in* 1359, when it was cap- 
tured and later retaken by Du Guesclin. Con- 
sult Bazouge, Guide du voyageur dans la ville 
de Dinan et ses environs (Dinan, 1875). 

DINARTT, de'naN^ (Gall., fortress on the 
water, from its situation on the Meuse ) . A town 
of Belgium, in the Province of Namur, situated 
on the Meuse, 17 miles by rail from Namur 
(Map: Belgium, C 4). The most noteworthy 
buildings of Dinant are the church of Notre 
Dame, an ancient and richly decorated Gothic 
structure, and the city hall, once the palace of 
the princes of Liege. Dinant has several mills 
for sawing the black marble found in the 
vicinity, paper mills, carpet factories, breweries, 
tanneries, factories for the production of metal 
ware, and glassworks- In the Middle Ages 
Dinant was famous for its copper ware, or di- 
nanderie» Dinant, which dates from the sixth 
century, has suffered greatly from frequent 
sieges. In 1466 Philip, Duke of Burgundy, at- 
tacked it with a strong force and drowned a 
large number of its inhabitants after the town 
was taken. In 1554 and 1675 it was taken and 
plundered by the French. It is now one of the 
most popular Belgian summer resorts. Pop., 

1900, 7512; 1910, 7690. Consult Pirenne, His- 
toire de la constitution de la ville Dinant au 
moyen dge (Ghent, 1889), and Hachez, Eistoire 
de Dinant (Cour Saint-Etienne, 1894-96). 

DINAPUB, de'nfi-poor'. An important mili- 
tary station in the Patna district, Province of 
Behar and Arissa, British India, on the right 
bank of the Ganges, 10 miles west of Patna 
(Map: India, D 3), It contains spacious bar- 
racks, In 1857 it was the scene of the mutiny 
of three Sepoy regiments. It has cabinet fac- 
tories, iron foundries, and oil presses. Pop., 

1901, 33,699; 1911, 31,025. 

DINAR'CHUS (Gk. AciVapxoJ, Deinarchos) 

(c.361-291 B.C.). A Greek orator of moderate 
ability, born in Corinth. Going early to Athens, 
he studied with Demetrius Phalereus and The- 
ophrastus and became a writer of speeches. Of 
these there were many, but only three are ex- 
tant; these bear the titles Against Demosthenes, 
Against Aristogeiton, Against Philocles, and 
were used in the prosecution of the three men 
named on the charge of having accepted bribes 
from Harpalus ( q.v. ) . His most successful 
period was that of the governorship of Deme- 
trius Phalereus ( 317-307) , after which he retired 
as an exile to Chalcis, i-> \thens in 

292 B.c. Dionysius of ILJ- cMTi'--!!" (q.v.), 

who wrote a treatise on the life and speeches of 
Dinarchus, held that 58 out of 85 speeches cur- 
rent under his name were genuine. For his 
speeches, consult: Matzner, text and commen- 
tary (Berlin, 1842) ; Thalheim (ib., 1887) ; 
Blass, Attische Beredsamheit (Leipzig, 1887— 
93) • 

DINARD, d^'nar', or DnSTARD-SAINT 
ENOGAT, saN'ta'n6'ga''. The capital of a can- 
ton in the Department of Ille-et-Vilaine, France, 
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on the estuary of the Ranee, opposite Saint- 
Malo and. Saint-Servan. It is the most fashion- 
able sea-bathing resort in Brittany and is a pic- 
turesque modern town, situated on a rocky prom- 
ontory * ’ ■ beautiful views. It has 

beautiful villas and summer cottages, a fine 
sandy beach, well-appointed bathing establish- 
ments, a casino, an American and English col- 
ony, and is greatly frequented by foreign tour- 
ists. Saint-Enogat, an ancient village to the 
northwest, has a fine " j "-each on the Bay 
of Saint-Malo. Pop., ‘'■■•i! . 7'.': ; 1911, 7003. 

Din ABIC BACE, di-nar'ik ( from the Dinaric 
Alps). A name applied by Deniker to the dark, 
short-headed, tall people along or near the coast 
of the northern Adriatic, especially in Bosnia, 
Dalmatia, and Croatia; also in Roumania, Ve- 
netia, among the ‘Slovenes, the Ladinos of the 
Tirol, the Romansch of Switzerland, and in 
parts of France. Stature, 1.68 to 1.72 meters 
average; cephalic index, 85-86; brown or black 
wavy hair, dark eyes, straight eyebrows, long 
faces, delicate aquiline noses, tawny skin. Con- 
sult Deniker, Races of Man (London, 1900), 
and Ripley, Races of Em'ope (New York, 1809). 

DIJSrCKLAGE - CAlVrPE, dinkaa-ge-kam'pe, 
Amalie (Emmy) von (1825-91). A German 
novelist. She was born on the family manor at 
Campe, Hanover. She traveled extensively in 
Europe and also visited the United States 
(1880). Her fine powers of observation and the 
poetic beauty of her descriptions, particularly 
of the Ems River region, in which she lived, won 
for her the title Die Dichterin des Emslandes. 
Her novels, tales, and romances, several of which 
have been translated, include: Tolle Gesclnchten 
(1870); Emsland'Bilder (1881); Jung Alarichs 
Braut (1890). 

BINDINGS, din-dingz'. The. A portion of 
the British colony of the Straits Settlements 
(q.v.), consisting of the small island of Pang- 
kor, off the west coast of the Malay Peninsula, 
and a portion of Perak (q.v.) (Map: Burma, 
D 6). 

DINDOBE, din'd6rf, Kael Wilhelm (1802- 
83 ) . A German classical scholar. He was 
born in Leipzig, studied at the University there, 
and early completed Invernizzi’s edition of 
Aristophanes (vols. vii-xiii, 1820-34), and him- 
self prepared a much smaller edition of that 
poet (2 vols., 1827). In 1827, too, he edited 
Athenseus. From 1828 to 1833 he was pro- 
fessor of the history of literature in the Uni- 
versity of Leipzig. In 1833 he resigned his 
university post, and devoted himself to study 
and publication for many years, being wdth his 
brother Ludwig (q.v.) and K. B. Hase, an im- 
portant contributor to the republieation of 
Stephanus^ Thesaurus Linguae Grcecce (Paris, 
1831-65) . He prepared a collective arrangement 
of the text of all the Greek dramatists in his 
Poetw Bcenioi Greed (1830; 5th ed., 1869). 
Later he edited them separately, with notes and 
scholia (Oxford, 1832-63). His Metra AEschyli, 
SophocliSf Euripidis et Aristophanis (1842) is a 
valuable study, and his lexicons to Sophocles 
(1870) and ^schylus (1873-76) are useful. In 
1846-51 he published at Oxford an edition of all 
the speeches of Demosthenes, with notes and the 
Greek scholia (9 vols.). For the Corpus of 
writers of the Byzantine period, of which Nie- 
buhr was general editor, he edited several his- 
torians , among them Procopius. In 1846-51 
he published a notable edition of Demosthenes 
{9 vols.). In 1867-71 he edited EuseUus of 


Caesarea, He is to be ranked among the leading 
Hellenic scholars of recent times. Consult 
Sandys, A History of Classical Scholarship, vol. 
iii (Cambridge, 1908). 

DINDOB-F, Lhdwig August (1805-71). A 
German classical scholar of distinction. He 
was born in Leipzig and studied under Gott- 
fried Hermann. In 1823 he began his literary 
activity by publishing, with full critical com- 
mentary, Xenophon’s Symposium and Agesilaus. 
From this time to his death he kept almost 
equal pace with his brother Wilhelm (q.v.) in 
editing critical texts, although he centred his 
attention chiefly on the historians. He published 
editions of Thucydides ( 1824) , Xenophon ( 1853- 
66), Diodoius Siculus (last ed., 1867-68), 
Pausamas (1845), Polybius (1866—68), Dio 
Cassius (1863-65), Zonaras (1868-75), the col- 
lection of Historici Gi'mci Minores (1870—71). 
For the Corpus Scriptorum Historice Byzantines 
he edited Johannes Mai alas (1831) and the 
Chronicon Paschale (1832). He also published 
editions of Hesiod and Euripides (1825), and, 
with his brother and K. B. Hase, prepared a 
revised edition of Stephanus’ Thesaurus Gi'cccce 
Linguce (Paris, 1831-65). Consult Bursian, 
Geschichte der klassischen Philologie in Deutsch- 
land (Munich, 1883), and Allgemeine deutsche 
Biographic, vol. v (Leipzig, 1877). 

D'INDY, P. M. T. V. See Indy. 

DIN'D YME^NE (Lat., from Gk. Aiv^vy'^vri) . 
The by-name of Cybele (q.v.), from Mount 
Dindymus in Phrygia, which was sacred to the 
goddess. 

DINEIB, d^-na-er^'; also known as Geyiklar, 
the place of stags. The ancient Celjense. A 
town in Asia Minor at an altitude of 2845 feet 
in the Province of Aidin. Its site lies close to 
the headwaters of the Meeander River. This 
position also commands the road from the Lycus 
valley to the interior. The junction of these 
two natural routes made of Celsense one of the 
most important centres of commerce and civil- 
ization in the centuries following Alexander^’s 
death. The same causes are operating again 
to bring about Dineir’s modern prominence. 
The town is the most convenient outlet for the 
products of the Anatolian plateau. It is at 
present the easternmost terminal of the Aidin 
Railway running from Smyrna. Plans are now 
(1914) considered to make it the northern 
terminal of the railroad built inland from 
Adalia. The environs of Dineir constitute a 
rich agricultural district. Numerous flour mills 
are operated in the town. The dwellings pre- 
sent the peculiarity of being partly constructed 
of blocks of marble and sculpture obtained from 
the ruins of the ancient town. Pop., 2000, of 
which 1200 are Turks, 

DINGAAN, din-gan'. A chief of the Zulus. 

See ZULTJLAND. 

DINGELSTEDT, dmg'el-stSt, Franz von 
(1814-81). A German poet, dramatist, and 
novelist, born at Halsdorf, Hesse. He won pop- 
ular favor, but shocked official Germany by 
his liberal Lieder eines kosmopolitischen Nacht- 
wdehters (1841). His Gedichte (1845) were 
less offensive and more poetic. His somewhat 
frivolous manner of dealing with serious prob- 
lems is shown in his later sketches of travel. 
Das Wanderbuch (1847), and his society novel. 
Die Amazone (1868). He adapted Moli&re and 
Shakespeare to the German stage, wrote Studien 
und JEopien naeh Shakespeare (1858) and a 
successful tragedy, Das Ho/us der Barneveldt 
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(1851). He won great success as a theatrical 
director at Munich.^, Weimar, and Vienna, was 
ennobled in 1867, and made Baron in 1876. 
His complete works appeared in 12 vols. in 1877. 
Consult his autobiography under the title of 
MuncJmer Bilderhogen (1879). 

DIlTGIiE, din'^gd. A seaport, the most west- 
erly town in Ireland, in County Kerry, 39 miles 
west-northwest of Killarney (Map: Ireland, 
A 4). It has an antique aspect, some of the 
houses having been built in the sixteenth cen- 
tury, in the Spanish style, with stone balconies, 
etc. The chief exports are corn and butter to 
Liverpool. Dingle was incorporated in 1585. 
Pop., 1901, 2,142; 1911, 2,219. 

HIHGLE, den'^gla. A town of Panay, Philip- 
pines, in the Province of Iloilo, situated on 
the Jalaur Diver 18 miles north of Iloilo. There 
are gold deposits in the vicinity. Dingle was 
founded in 1825. Pop., 1903, 12,129. 

XHlirGKLEY, Nelson, Jr. (1832-99). An 
American Kepublican politician and journalist. 
He was born in Durham, Me., graduated at 
Dartmouth in 1855, and in the following year 
became proprietor of the Lewiston Journal, of 
which he was also editor for 20 years. Prom 
1862 to 1873 he served in the State Legislature, 
being Speaker in 1863 and 1864, and in 1874-75 
was Governor. Prom 1881 until his death he 
was a member of Congress, where he was a 
specialist in tariff legislation and was the 
framer of the tariff law of 1897, which bears 
his name. In 1898 he was appointed a member 
of the Joint High Commission on controversies 
between Canada and the United States. 

DINGLINGEB, ding'ling-er, Johann Mel- 
chior (1664-1731). A German goldsmith and 
jeweler. He was l3orn at Biberach and in 1693 
settled at Dresden. Here he became a favorite 
with Augustus the Strong, who appointed him 
court goldsmith, and also with Peter the Great, 
who twice was his guest while on a visit to 
Dresden. Dinglinger's only authentic works are 
in the Green Vaults in Dresden. They are 
characterized by perfection of workmanship,, 
variety of technique, and vivid imagination; 
but are overloaded with ornament. Among the 
principal are “The Court of the Grand Mogul,” 
a splendid table service consisting of more than 
130 figures (1701-09); a chalcedony vase rep- 
resenting the “Bath of Diana” (1720) ; the 
so-called “Obelisk Augustalis” of enamel, gold, 
and precious stones; and a cabinet piece illus- 
trating “Lifers Joys.” Consult the monograph 
by Sponsel (Stuttgart, 1904). 

DINGO, din^gO (native Australian name). 
The wild dog of Australia (Cams dingo) ^ re- 
markable not only for being the only species of 
dog existing both wild and domesticated, but 
also for being the only carnivorous placental 
mammal in Australia. Some writers have re- 
garded the dingo as an example of the domestic 
dog run wild, but the occurrence of its remains 
in the Quaternary strata of Australia, and even 
in cavern deposits of Pleistocene time, seems 
to make any such position untenable, though 
it is not impossible that the dingo may have 
been brought to Australia by man when he first 
set foot on that continent. The improbability 
of Australia possessing a native placental mam- 
mal of such large size, and the fact that it is 
not found in Tasmanm or New Zealand, lend 
force to the belief that it is a dog of Asiatic 
origin brought to Australia by the Malays, who 
visited the northeast coast in their proas in his- 


toric ages. With the advance of civilization 
the dingo, like the native races to which it is 
a companion, has gradually disappeared from 
large parts of southern and eastern Australia, 
As it is a serious menace to flocks of sheep, 
the settlers have made war upon it, and its 
extermination as a wild animal is not improb- 
able. Its local extermination, however, has 
more than once been followed by so great an 
increase of grass-eating marsupials, upon which 
it preyed, that special efforts have been neces- 
sary to kill them off in turn. 

* The dingo is about 2i/^ feet in length and 
somewhat less than 2 feet high. The ears are 
rather large and erect, and the tail is bushy. 
The color varies from pale brown to black, 
tawny shades being common. Windle says an 
average skull measures 302 millimeters in 
length and 172 millimeters in width. The 
dingo does not bark or growl in its wild state, 
but utters wolfish howls, especially at night. 
Tame dingoes, placed among other dogs, how- 
ever, soon learn to bark. They are great 
hunters, pursuing their prey in packs and run- 
ning with the head carried high and the ears 
erect. They kill more than they can possibly 
use, are cunning and courageous, and them- 
selves afford good sport for a pack of hounds. 

The dingo is domesticated by the native Aus- 
tralians in all parts of the continent, the pup- 
pies being found in hollow trees and similar 
places where the female make their 

lairs. They are not only ■ and faith- 

ful companions, but are of the greatest use to 
the natives, by assisting them in finding opos- 
sums, rats, snakes, and lizards for food. Never- 
theless the black fellows hunt, kill, and eat the 
wild dingoes. A d£, ^ blood has been 

used to make the ' : ■ ‘ ■ celpie, the most 

prized of all cattle dogs. They are trained never 
to bark. Consult Smyth, The Aborigines of 
Victoria (Melbourne, 1878), and W ■ ■ 1 
Bush Wanderings (London, 1865). bee Doo, 
and Plate of Wolves and Wild Dogs. 

DINGBAS, den-grhs'. A town of Luzon, 
Philippines, on the Grande de Laoag River in 
the Province of Ilocos Norte, 10 miles south- 
east of Laoag. It is situated in a fertile plain, 
surrounded by mountains, which is subject to 
inundations. Dingras was founded in 1598. 
Pop., 1903, 15,792. 

DINGPWALL. A royal burgh, the county 
town of the united counties of Ross and Cro- 
marty, Scotland, at the head of the Cromarty 
Firth, 18l^ miles northwest of Inverness (Map: 
Scotland, D 2 ) . It lies low, amid rich, fertile, 
and well-wooded ground, at the entrance to the 
beautiful valley of Strathpeffer, the famous sul- 
phurous springs of which are 5 miles to the 
west. A short canal brings vessels drawing 9 
feet of water up to the town. Its prosperity 
depends on liH i-' • . Pop., 1901, 2519; 

1911, 2639. ’! ’ic to the west is a vitri- 

fied fort on a conical hill, and there are traces 
of an ancient castle where the earls of Ross 
held their courts. 

DIN'IA. See Digne. 

DIN'IAS (Lat., from Gk. Aeivlas, Deinias) 
and DEBCYL'LIS (Lat., from Gk. AepKvWls, 
Derhyllis) , Characters in an old Greek novel, 
in 24 books, now lost, entitled Incredible Things 
in Thule, by Diogenes Antonius, a Syrian of 
the second century b.c. The work served as. 
a source for various later authors. 

DINTCHTHYS, dt-nikahis (Neo-Lat., froan 
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Gk. deivos, deinos, terrible + ichthys, fish) . 

A genus of fossil dipnoan Ashes of large size 
belonging in the order Arthrodira, and found 
in the uppermost Devonian and Lower Carbon- 
iferous rocks of ISTorth America, and less com- 
monly in Europe. The body is estimated to 
have had a length of 15 to 18 feet, but few 
traces of other portions than the heavy armor 
plates of the head and anterior part of the 
trunk have been observed. The general form is 
similar to that of Coccosteus, with which it is 
quite closely related. The head was often over 
3 feet in width and 4 or more feet long, and 
the bones of the skull were heavy plates, well 
joined together to form a solid dorsal head 
shield. The eyes were of large size, as indicated 
by the form of the orbital notches in the margin 
of the head shield. The dentition, which re- 
sembles that of the modern Protoyterus, was 
very formidable. It consisted, in the upper 
jaw, of two large anterior triangular teeth that 
functioned as incisors, and two lateral oblong 
plates with sharp enameled cutting edges. The 
lower jaws are very strong and have at their 
anterior ends prominent sharp teeth that inter- 
lock with those of the upper jaw, and behind 
these the upper edges of the jaws are hardened 
by enamel and sharpened to form very efficient 
smooth or denticulate cutting edges, that must 
have engaged vdth the ■ • ■ ■ ” sharp edges 

of the upper jaw in , notion. The 

plates of the ventral surface of the head and 
those of the anterior part of the trunk resemble 
the corresponding plates in the genus Coccos- 
teus, and there is a hinge joint between the 
head plates and the body plates. 

The larger number of these fossils have been 
found in the Upper Devonian Cleveland shale of 
Ohio, from which formation they were origi- 
nally described by Prof. J. S. Newberry. The 
best-known species are Dimchthys hertiseri and 
Dinichthys terrelli. Consult: Newberry, ^^The 
Palaeozoic Fishes of North America,” in Mono- 
graph of the United States Geological Survey, 
vol. xvi ^ ‘ ■ 1890) ; Dean, Fishes, 

Living and ' > ' York, 1895) ; Dean, 

^Contributions to the Anatomy of Dinichthys,” 
etc., in Transactions of the New York Academy 
of Sciences, vol, xv (1896)5 vol. xii (1894) 
and vol. xvi (1898); id., “Studies on Fossil 
Fishes,” in Memoirs of the American Museum of 
Natural History, vol, ix (New York, 1909). 
See Luis^gfish. 

DINIZ DA CRUZ E SILVA, de-nez' da 
kr^z e seEva, Antonio (1731-99). A Portu- 
guese heroico-satirico-comic poet, born in Lisbon. 
He is considered one of the revivers of the 
poetry of Portugal (for he helped found the 
Arcadia Lusitana) , and has been called the 
“Portuguese Pindar.” His works are full of 
local color, and his odes are fine, but his ad- 
miration for tlie classics of antiquity was such 
that instead of drawing from them his^ inspira- 
tion he contented himself too often with mere 
imitation. His best work, 0 Hyssope (1802, 
and frequently since), is not open to this criti- 
cism. Diniz was a keen observer, and in this 
work, to which he owes his immortalily. he 
pictures faithfully and ruthles-ly the vanities, 
intrigues, and blind ignorance of the society of 
an important provincial town dominated by two 
antagonistic cliques — one '-u|q)OTliTig the com- 
mandant of the garrison and the other the 
Bishop of the diocese. The work was translated 
into French prose by Boissoiiade and ha.% gone 


tbrougN two editions (Paris, 1828, 1867). Se- 
lections have appeared in English in the Foreign 
Quarterly Review and in the Manchester Quar- 
terly (1896). The best edition of O Hyssope is 
that by J. R. Coelho (Lisbon, 1879), with in- 
troductory study of the poet and his works. 
His collected works are entitled Poesias (6 vois., 
Lisbon, 1807-17). 

DINIZULU. See Zululand. 

DIN'KA (native name Jyeng). The largest 
negro tribe of the Egyptian Sudan, living on 
both sides of the White Nile between lat. 12*" 
and 6° N. Their country covers about 40,000 
square miles. They are a tall race, intensely 
black, and they live chiefly from their numerous 
herds of cattle. Polygamy is practiced. The 
men wear practically no clothes and both sexes 
extract the two lower incisor teeth. Being brave 
warriors, they furnish the best material for the 
Sudanese regiments. The most complete gram- 
mar of their language is that of Mitterutzner 
(Brixen, 1866). On their manners and cus- 
toms, consult: Scliweinfurth, In the Heart of 
Africa, trans. by Frewer (London, 1873) ; 
Kaufmann, Schilderiingen aus Central Afrika 
(Brixen, 1862) ; Count Gleichen, The Anglo- 
Egyptian Soudan (London, 1905). 

DINKARD, dSn-kard'' (Pahlavi Dlnkart, acts 
of religion). A collection of facts ooiic'ernirig 
the Zoroastrian religion, compiled shortly after 
the Mohammedan conquest of Persia. It has 
been edited, with English and Gujerati trans- 
lation, bv Peshotan Behramji Sanjana, vols. 
i-xiii (Bombay, 1874-1912). 

DINKEY, Alva Clymer. An American busi- 
ness man, born at Weatherly, Pa. After receiv- 
ing a public-school education he became con- 
nected with the Carnegie steel interests in 
Pennsylvania, being promoted through various 
positions to be general superintendent of the 
Homestead Steel Works in 1901. In 1903 he 
became president of the Carnegie Steel Company. 

DIN'MONT, Daiv^die. An eccentric border 
farmer in Scott’s Gtiy Mannering. 

DINOCERAS, di-nos'er-us. See Tinocekas. 

DINO COMPAGNI, de^nS k6m-pa'nye. See 
CoMPAGxi, Drxo. 

DINOC^ATES (Lat., from Gk. AeLvoKpdrys, 
DeinoJerates) . A Greek architect, who, accord- 
ing to Vitruvius (ii, 1-4), visited the camp of 
Alexander the Great with letters of introduc- 
tion, but was unable to secure an audience. 
Belying upon his athletic figure, he at length 
decked himself in the costume of Heracles, with 
lion’s skin and club, and thus attracted the 
notice of the King. He then proposed to Alex- 
ander to carve the huge mass of Mount Athos 
into a seated human figure, holding a city in 
one hand and a vessel of water in the other, 
into which all the rivers of the mountain should 
fiow. The work was never attempted, but 
Dinocrates was taken into the favor of the 
King and employed as architect in the founda- 
tion of Alexandria. He was also employed by 
the Ephesians in the reconstruction of the 
temple of Diana (see Diana, Temple of). 
He constructed also the funeral pyre of 
Hephaestion. 

DINOR'NIS (Neo-Lat., from Gk. deivos, dei- 
nos, terrible -4- ^pvL$, ornis, bird). A genus of 
gigantic, recently extinct, ratite birds, the 
typical moas, taken as the type ir- ss’i' yf 
family Dinornithidse. See Moa , L \ n \ < , i 
Animals. 

DrNOSAU'RIA (Neo-Lat., from Gk. deivds, 
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deinos, terrible ~t- a-aOpoSi sauros, lizard). An 
order of fossil reptiles, found only in rocks of 
Mesozoic age, and containing some of the most 
wonderful and bizarre land animals that have 
ever lived. In general, the dinosaurs present 
tlie same reptilian characters as do the croco- 
dilians and pterosaurians, which have been de- 
rived from the same original stock, 
and within the order the form is so 
variable that it is difficult to find 
reliable distinctive characters. The 
more primitive genera can scarcely 
be distinguished from the general- 
ized crocodiles, others resemble the 
rhynchocephalians, others the ptero- 
saiirians, and still others are far 
removed by specialization along par- 
ticular lines and afford most re- 
markable and extravagant forms. 
The closest living allies of the dino- 
saurs are the crocodiles and the 
ratite birds (ostrich, etc.), which, 
with the more primitive dinosaurs, 
were probably descended from a 
common ancestral stock in Triassic 
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Section of times, such as the Pseudo-suchians- 
m axillary The skeleton of dinosaurs pre- 
ySiocws Sn- sents some variations from that of 
gus, showing other reptiles. The cranium has 
f ^ temporal vacuities, the vertebrae 

inpiittonand are usually double concave, tiough. 
five success- several anterior vertebrae in the 
ional teeth p more primitive genera may be con- 
dental cavity^ cave on the posterior surface only; 

a, outer wall; the sacrum is usually of three or 

b, inner^^^Ilj fused vertebrae., but the normal 
foramen.^ reptilian number, two, is found in 

the primitive forms. The pelvis is 
of hirdlike structure, often with anterior and 
posterior elongation of the elements. The limbs 
are fitted for locomotion on land; the forward 
pair is often reduced in size so that locomotion 
is bipedal. Reduction of the number of toes 
on the hind feet to three is common. In some 
gigantic genera the tail was unusually strong 
and with the hind limbs formed a tripod sup- 
port for the animal, which was thus enabled 
to raise its head to a height sometimes of 30 
feet above the ground and to overlook the vege- 
tation of the marshes in which it wallowed. 
The dentition of dinosaurs is fitted for both 
carnivorous and herbivorous food. Beaklike 
structure of the jaws is common. The teeth 
are often implanted in sockets, and in some 
genera they appear in successional series. The 
head of dinosaurs is usually disproportionately 
small, and the brain is always of very small 
size and low degree of convolution, indicating 
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an inferior grade of intelligence in these ani- 
mals. In some forms with small head, long 
neck, heavy body and hind quarters, and long 
heavy tail, where the hinder part of the body 
overbalances by far the forward portion, as in 
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Brontosaurus^ Diplodoous, ^celidosawrus, and 
Stegosaurus, the neural ganglion in the sacrum 
is many times larger than the cephalic ganglion 
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or brain, a condition necessitated by the great 
mass of the body that must be innervated from 
the sacral ganglion in these animals. 

In habits the dino- 



saurs were terrestrial 
and often amphibious, 
and the structure of 
the tail in some gen- 
era indicates its use 
as a swimming organ. 

Some were of grace- 
ful, birdlike action, 

walking, running, or 
leaping on their three- 
toed hind limbs. 

Others were heavy, 

clumsy beasts, walk- cephalic and sacbal ganglia. 

ing or crawling on ^^l^rawings of casts showing 
,, the expansions of the spinal 
their solidly blllit cord of Stegosaurus ungula-- 
four legs. Dinosaurs iu$. 1. Cast of neural cavity 
'varxr o-rpaflv ir» ciivp. cf sacrum; a, anterior end; p, 

vary greatly in size, posterior end at exit of neural 

I he smallest are of canal in last sacral vertebra; 
the size of a chicken. A / ", foramina between the 

Tho lflrcrpc 5 + OTP sacral vertebrae. 2. Cast of 

me largest are the same animal; 

greatest land animals c, cerebral hemispheres; cb, 
ever known to have cerebellum; m, medulla; ol, ol- 
existed, with lengths 
of 60 to 70 feet, 

heights of 10 to 20 feet, and weights estimated 
to have varied from 20 to 25 tons. Dinosaurs 
appeared in the early Triassic time, and during 
the Jurassic and Cretaceous periods they ruled 
the land, hut towards the end of the Cretaceous 
they began to decline, and they finally gave 
way to the early mammals. The remains of 
the latest members of the order are found in 
the uppermost formations of the Cretaceous, 
viz., the Laramie group of western America. 
Their remains have been found in the Mesozoic 
rocks of Europe, southern Asia, South Africa, 
North Australia, North and South America, 
and the most noted localities whence they have 
been obtained are those of Bernissart in Bel- 
gium, and the Rocky Mountain region of North 
America. The order Dinosaur ia is divided into 
three suborders, some of the peculiarities of 
which are here given. They are the Sauropbda, 
Theropoda, and Predentata. 

Sauropoda. This group resembled the croco- 
diles and rhynchoeephalians in the structure of 
its skeleton and the proportions of its parts. It 
includes the gigantic herbivorous genera : Atlan- 
tosaurusj Oefiosaurus, Brontosaurus (q-V.), and 
Biplodocus ( q.v. ) , with very small head, long 
neck, •heavy trunk supported on stronfir ulanti- 
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grade five-toed fore and hind limbs of equal 
size, and with a heavy long tail. The teeth 
are long, spatulaie, and spreading. The bones 
are solid and heavy, and the pubis is simple. 
This group is of Upper Jurassic and Lower 
Cretaceous age. 

Theropoda. Carnivorous dinosaurs with cut- 
ting teeth in sockets. Their skeletons are of 
rather delicate construction, and their vertebrae 
and limb bones are hollow. Their five-toed fore 
limbs are of small size and apparently of little 
use as locomotory organs, but their three-toed 
hind limbs are strong, and the toes are furnished 
with prehensile claws. These dinosaurs were 
digitigrade, and they walked as do birds or 
leaped as do the kangaroos. The pelvic bones 
are elongated. Examples of this suborder are 
Anchisaurus, Geratosaurus, Tyra^inosautus, and 
Megalosaurus (qq.v.), Hallopus, a leaping 
dinosaur from the Jurassic of Colorado, and the 
birdlike Compsognathus, one of the smallest 
dinosaurs, from the Jurassic lithographic lime- 
stones of Solenhofen, Bavaria, also belong in 
this division. 

Predentata. Here are included the most spe- 
cialized and hence the most extravagantly 
formed of dinosaurs. They were all herbivorous 
animals that walked on either four or two 
feet. Some of them undoubtedly ran with great 
rapidity on their hind legs, using the tail as a 
balance after the manner of certain modern 
lizards. In all of them the pelvis is provided 
with a postpubic process, a character found in 
no other reptiles, and the ilium and ischium 
are elongated and variously modified. Another 
distinctive character is the presence of a pre- 
dentary bone on the anterior end of the mandi- 
ble which has a bealdike tip. Accordingly tbe 
teeth are absent from the front of the jaws 
and are restricted to the posterior portions. 
The teeth are compressed, have crenulated edges, 
and they are frequently replaced by successional 
teeth. The Predentata comprise three diver- 
gent lines of descent — Stegosauria, Ceratopsia, 
Ornithopoda. 

In form the Stegosaurian dinosaurs resemble 
most closely the Sauropoda. Their vertebrae 
are all biconcave, their heads are very small, 
and the hinder parts of their bodies are enor- 
mously developed. Many of them were armored. 
Omosaurus, from the Upper Jurassic of Eng- 
land, has strong dorsal spines; Polacantlius, of 
the English Wealden, has the lumharsacral re- 
gion inclosed in solid armor plate; Bcelidosaurus, 
of the English Lower Lias, has a row of small 
vertical plates along the dorsal line. The ex- 
treme of ornamental armor is seen in Stego- 
saurus ( q.v. ) from the Upper Jurassic of 
Colorado and Wyoming, which has a row of 
heavy, large triangular bony plates extending 
from the back of the head along the back to 
the tip of the tail. 

Ceratopsia. This group includes the horned 
dinosaurs, land reptiles of gigantic size and 
formidable s i-i '- .m . which were evolved in 
late Mesozo't .ri.o m'u; the dinosaur race had 
begun to decline. They are probably highly spe- 
cialized descendants from the Stegosaurian race. 
Their remains have been found in the Upper 
Cretaceous rocks of Europe, but the best ma- 
terial has come from the Laramie group of 
Wvoming and Colorado. The prominent feature 
of "these animals is the large size^ of the head. 
In Triceratops (q.v.), which attained a length 
of 25 feet, the head has a length of 6 feet, and 


it is provided with three formidable horns and 
with a broad posterior expansion or ciest, 
formed from the parietal bones, that projects 
some distance over the neck. The jaws have 
strong beaks in front and two-rooted teeth in 
their posterior portions. The skeletons of these 
dinosaurs are heavily built, the bones are solid, 
the five-toed fore limbs and the three or four- 
toed hind limbs are about equal in size, the 
feet were digitigrade, and the toes were hoofed 
like those of a rhinoceros. The body was pro- 
tected by a thick hide, sometimes armored with 
bony plates, and the tail was smaller than in 
any other dinosaurs. The best-known gen- 
era are Agathaumus, Ti iceratops (q.v.), and 
Sterrholophus. 

Ornithopoda. These are the most bird-like 
of the dinosaurs, with small five-toed fore 
limbs and well-developed three-toed hind limbs. 
All the limb bones are hollow. They were 
unarmored, herbivorous animals, with bipedal 
walking, running, or leaping motion. Iguanodon 
(q.v.), of the Belgian Jurassic, with a length 
of 20 feet, is perhaps the best-known genus. 
Claosaurus or Thespesius (q.v.), from the 
North American Cretaceous rocks, attained a 
length of 35 feet. Hadrosaurus ( q.v. ) , from 
the Laramie group, had a spoonbill beak, like 
that of OrnWiorhgnchus. Here, also, belongs 
Nanosa UTILS, the smallest-known dinosaur, which 
was scarcely as large as a domestic fowl, found 
in the Upper Jurassic rocks of Colorado. 

Eossil remains of dinosaurs are to be seen 
only in the larger museums of the country. 
The American Museum of Natural History in 
New York City has the finest series of skele- 
tons, many of which are accompanied by water- 
color restorations of these animals. Other 
museums where dinosaurs may be seen are the 
United States National Museum at V/jn-hlngton. 
Peabody Museum of Yale Universitv . Canngic 
Museum at Pittsburgh, where a complete skele- 
ton of Diplodocus is mounted, the Field Colum- 
bian Museum at Chicago, and the museum of 
the University of Wyoming at Laramie. 
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‘^Die Vorfahren der Vogel mid ihre Lebensweise,” 
VerJiaTidl. der K. K. zool.-hotan. Ges. (Vienna, 
1911) ; Jaepei, "'Die Stellung der Palaeontologie 
zu den Nachbarwissensebaften/^ Palae. Zeitsch. 
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TOSAURI7S; Ceeatosaxtrus; Diplodoctjs ; Hadro- 
SAUEus; Megai.osauPvUS ; Stegosaurus; Thes- 
pESius ; Tricera'i’ops ; Tyrannosaurus 

BrTTOTHE'BIXJiyr (Neo*Lat-, from Ok. 
demos, terrible -f- ByjpLov, therion, beast, diniinu- 
tive of Orjp, ther, -wild beast ).^ A genus of fossil 
proboscideans, indirectly allied to the modern 
elephant and the extinct mastodon, of which 

‘S'* remains have been found in the 

Miocene and Pliocene rocks of Europe The old 
proboscidian stem early became divided into two 
main branches, one of which includes the masto- 
don and modern elephants, and the other, the 
present animals. The dinotheres entered Eu- 
rope with the mastodons in the Lower Miocene, 
continued with but little change into the Plio- 
cene, and then died out. The skull, which is 
essentially elephantine, is longer, lower, and 
tapers more in front than does that of the 
modern elephant. The structure of the nasal 
bones and of the front of the cranium indicates 
that the animal had a proboscis, which was not, 
however, so prominent an organ of prehension 
as is that of the elephant. The molar teeth 
resemble those of the mastodon in structure, 
though they are smaller and have fewer trans- 
verse ridges on the crowns. The upper incisors, 
which attain to such great developments of 
tusks in the mastodon and elephant, are absent 
in the dinotherium, hut the lower incisors, to- 
gether with the fused ends of the mandibles, 
are turned downward and backward to form a 
pair of strong tusks, comparable with, though 
not at all analogous to, those of the walrus. 
The bones which have been found associated 
with these dinotherium skulls, and which prob- 
ably belong to individuals of tlie same genus, 
are of massive build like those of other pro- 
boscidea, and indicate that the dinotherium lived 
under semiaquatic conditions, somewhat like the 
hippopotamuses. This perhaps accounts for the 
reason of their 1 ■ ! '* ‘l- • i ■' to America, the 
land bridges being doubtless passable only by 
terrestrial animals. Tlie largest species of dino- 
therium lived in Pliocene time and rivaled in 
size the mastodon and mammoth. The skulls 
of this genus are found quite abundantly in the 
Miocene deposits of central Europe, in the Lower 
Pliocene of India and the Upper Pliocene of 
Greece, and are often associated with remains 
of the rhinoceros. No dinotherium remains 
have yet been found in America. See Mammoth ; 
Mastouon. 

BINSMOEE, CirAREES Aleen (1860- ). 

An American clergyman and Dante scholar, 
born in New York City. He served with the 
United States engineers in the survey of the 
Mississippi River (1881-82), graduated from 
Dartmouth College in 1884, and studied theology 
at Yale University. Ordained to the Congrega- 
tional ministry in 1888, he was pastor of 
churches in Whitneyville and Willimantic, Conn., 
and of Phillips Church, Boston. In 1905 he 
accepted a call to the First Church of Water- 
bury, Conn. He lectured at Yale Divinity 
School (1904) and at Bowdoin College (1908) 
and wrote: TJie Teachings of Dante (1901); 
Aids to the Btudy of Dante (1903), both of 
which have been translated into Japanese; 


Atonement in Jj^iterature and Life (1906); The 
'New Light on Old Tiiith (1912). 

DINTER, dinTer, Christian Friedrich 
(1760-1831). A German pedagogue and author, 
born at Borna, near Leipzig. He studied theol- 
ogy and pedagogy at Leipzig, held several pasto- 
rates, was appointed director of the Teachers’ 
Seminary at Dresden-Friedrichstadt in 1797, 
and became professor of pedagogy and theology 
at the University of Kbnigsberg in 1822. He 
was liberal in his religious views and practical 
in his methods of education. His lectures and 
writings " : ‘ " by remarkable clear- 
ness of ^ ''as one of the most 

active and " influential pedagogues of the period 
of rationalism. He produced more than 60 dis- 
tinct works. They include : Die vorsuglichsten 
Itegeln der I^atechetik (1802; 13th ed., 1862); 
Mahoma, ein Buck fur Mutter (1818; 5th ed., 
1860) ; tfnterrednngen iiber die Eauptstuclce des 
lutheramschen Katechismus (1806-23;^ fre- 
quently reprinted). Consult Amelungk, Dintess 
Grundsatise der Erziehung und des IJnterrichts 
(Plauen, 1881), and Frohlich, in Gressler’s 
Kfassikor der Padagogik, vol. xxi ( Langensalza, 
1901). 

BIN'WIDDIE, Edwin Courtuand (1867- 
) . An American temperance advocate, born 
in Springfield, Ohio. He was educated at Wit- 
tenberg and (3-rove City (Pa.) colleges and was 
ordained to the Evangelical Lutheran ministry. 
He was State superintendent of the Pennsyl- 
vania Anti-Saloon League from 1897 to 1899 
and national legislative superintendent of the 
American Anti-Saloon League from then until 
1907 and again after 1911. He led the attack 
on the army canteen which resulted in its 
abolishment, wa-* b “.-I., responsible for the 
continuance of pi- •'».■<'! in Indian Territory 
and Oklahoma, and helped to effect important 
changes in the law relating to interstate ship- 
ments of liquor. In 1909 he was chosen vice 
president of the World’s Prohibition Confedera- 
tion at London, England. His writings include 
many pamphlets and magazine articles. 

BINWIBBIE, Robert (c.1693-1770) . A 
Colonial Governor of Virginia. He was born 
in Scotland, was for some time a clerk in the 
customs service, was appointed surveyor of cus- 
toms for the Colonies, and in 1752 came to 
Virginia as Lieutenant Governor. He immedi- 
ately busied himself with plans for the French 
and Indian War, then impending, and in 1753 
sent Washington to demand the withdrawal of 
French traders and soldiers, who had established 
themselves on land claimed by Virginia. He 
was especially active in urging the cooperation 
of the Colonies against the French in the Ohio 
valley. In 1755 he helped the expedition sent 
f ‘r’)rts Duquesne, Niag‘''^'i«- F’ontenac, 
, ■ • Point. He was iii continual conflict 

with the Colonial Legislature, which persis- 
tently refused to vote adequate funds for carry- 
ing on the war, and in consequence he advocated 
the imposition of an arbitrary poll tax by 
Parliament. This, combined with his arrogance, 
his avarice, and his indecision, made him un- 
popular, and led to his recall in 1758. Of value 
for this period are The Official Records of Rob- 
ert Dinwiddle, Lieutenant-Governor of Virginia, 
1751-1758 (2 vols., Richmond, 1883-84). 

BI'O CAS'SIUS COC'CEIA'NTUS (Gk. AW 
E-daorios KoKfcTjtapSs, Dion Kassios Kokkeianos) 
(c.150-235). A celebrated Greek historian, 
grandson on his mother’s side of Dio Chrysostom 
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mus ( q.v. ) . He was born at Hieaea, in Bithynia, 
but lived at Borne after ISO. He held various 
high offices of state under the Homan emperors, 
was twice consul, and long enjoyed the intimate 
friendship of the Emperor Alexander Severus- 
From 229 to his death he lived at Nicsea. He 
is best known by his History of Rome, in 80 
books, from the arrival of ^neas in Italy to 
229 A.D.; of these 25 (36-60, covering the years 
68 B.c. to 47 A.D. ) have reached us fairly com- 
plete. The others are known to us only from 
fragments and the abridgment made by Xipliili- 
nus, a Byzantine monk, in the eleventh century, 
of books 35-80. From Zonaras (q.v.) we get 
knowledge of the first 20 books of Dio^s history. 
Dio's high position gave him free access to the 
national archives, and so on some points — es- 
pecially on the Imperial epoch of Homan history 
— his work is of considerable value. He wrote 
on the model of Thucydides, to whom, indeed, 
he is far inferior both in vigor of judgment and 
acuteness of criticism; yet many passages of his 
History might be quoted as among the best 
samples of the rhetoric of the age in which he 
lived. The History was edited by Boissavain 
(3 vols., Berlin, 1895-1901). For a translation, 
consult Dio's Rome: English Form, by Foster 
(Troy, 1905 ff,), and Cary, Dio's Roman History, 
a translation based on Foster’s version (Lon- 
don, 1914- ). Both translations contain bio- 

graphical and bibliographical material. 

DDOCESE (OF. dtocise, diocese, Fr. diocese, 
Lat. dioecesis, from Gk. dLoUrjcns, dioikcsis, ad- 
ministration, from dL0LK€Lv, dioiJcein, to keep 
house, from dtd, dia, through + oIksIv, oikein, to 
inhabit, from oIkos, oikos, house, Lat. mcus, 
village, Skt. vii, house). In the Roman Catholic 
and Anglican churches, a district committed to 
the pastoral care of a bishop. The term was 
used in the civil administration of the later 
Roman Empire, which Constantine divided into 
13 districts called dioceses and these again into 
120 provinces. When the church had perfected 
her episcopal organization and received the 
recognition of the state, she modeled her terri- 
torial divisions on those of the civil administra- 
tion. • This adaptation appears to have been 
completed by the end of the fourth century. 
There developed an exarch or patriarch in 
each of the great dioceses, and a metropolitan 
or primate in each province, the word TrapotKCa, 
or “parish,” being applied to what we now call 
a diocese. At a later period the word “diocese” 
was transferred to the territory of a bishop's 
jurisdiction, and the word ^^patriarchate” used 
for the ancient diocese. In the Eastern churches 
the civil term “eparchy” is used to this day for 
a diocese. At the present time dioceses of the 
Catholic church are erected by the Pope in con- 
sistory. Before the erection of a diocese ad- 
ministrative districts not formally so consti- 
tuted are styled “prefectures apostolic” and 
“vicariates apostolic.” Dioceses are created in 
the Church of England by act of Parliament. 
In the American Episcopal church new dioceses 
are created by primary conventions of the 
clergy and laity of the district and are then 
admitted into union with the general convention 
by vote of that body. See Bishop. 

DFO CHBYSOS'TOMDS (Lat., from Gk. 
XpvtrSarrofios, chrysostomos, golden-mouthed, from 
Xpt'cros. cJirysos, gold -j- (rrS/j^a, stoma, mouth) 
(c.40-115). An eminent Greek sophist and 
rhetorician. He was born at Prusa, in Bithynia. 
His father, Pasicrates, paid great attention to 


his education, which was also enriched by travel, 
Dio, after residing for some time in his native 
town, came to Rome, where, however, he had 
the misfortune to excite the suspicion of the 
Emperor Domiiian and was in consequence 
obliged to flee from Italy. On the accession of 
Cocceius Herva (96 a.d. ) he returned to Rome 
and was honorably received ; in gratitude he 
assumed the cognomen ( q.v. ) Coceieanus. 
Nerva's successor, Trajan, held Dio in the high- 
est estimation. His excellent disposition pro- 
cured him many friends, Avhile his remarkable 
powers of oratory excited universal admiration. 
He died at Rome. Dio left a very great number 
of orations, of which we still have 80 complete, 
with I i - ■ f 15 others. They discuss ques- 
tions • ;• 1 I t morals, and philosophy, and 

are written in good Attic Greek. According to 
Niebuhr, he was “the first writer after Tiberius 
that greatly contributed toAvards tlie revival of 
Greek literature.” Good editions of Dio’s ora- 
tions are those of Reiske (Leipzig, 1784), Em- 
perius (BrunsAAuek, 1844), Dindorf (Leipzig, 
1857), and Von Arnim (Berlin, 1893-96). Con- 
sult Sandys, A History of Classical Scholarship, 
voL i {2d. ed., Cambridge, 1900), and Christ- 
Sclimid, Geschichte der griechischen Litteratur, 
Ami. ii (5th ed., Munich, 1913). 

DIOCLES, dVo-klez. See Cissoro. 

DDOCLES (Lat., from Gk. Alok^ps, Diokles) . 
A Syracusan statesman, noted for his code of 
laws (412-411 E.C.). He was a democratic 
leader, and his code, which continued in force 
until the Roman Conquest, in reA^isions by 
Timoleon and Hiero, tended to popular sov- 
ereignty. His failure to bury the dead, after 
his vain attempt to raise the siege of Himera, 
beset by the Carthaginians, resulted in his ban- 
ishment in 408 B.c. 

DIOCLETIAN, di'S-kle'shan (Gaius Aure- 
lius Valerius Diocletianus ) . A Roman em- 
peror (284-305 A.D.). He Avas horn of humble 
parents in Dalmatia (245). He adopted a mili- 
tary career and served with distinction under 
Aurelian and Probus, accompanied Cams on his 
Persian campaign, and finally, when the murder 
of Numerianus was discovered at Chalcedon, he 
was proclaimed Emperor in 284 by the army on 
its homeward march. The suspected assassin of 
Numerianus, the prefect Arrius Aper, he slew 
with his own hands, in order, it is alleged, to 
fulfill a prophecy communicated to him, while 
still a lad, by a Druidess of Gaul, that he should 
accede to a throne as soon as he had killed an 
aper (wild hoar). In 285 Diocletian com- 
menced hostilities against Carinus (the joint 
Emperor along with the deceased Numerianus), 
who, although victorious in the decisive battle 
that ensued, was murdered by his own officers, 
thus leaving to Diocletian the undisputed suprem- 
acy. His first years of government were so 
molested by the incursions of barbarians from 
Gaul and Germany that, in order to repel their 
growing aggressiveness, he took to himself a 
colleague — ^viz., Maximian — ^who under the title 
of Augustus became joint Emperor in 286. Dio- 
cletian reserved for himself charge of the east- 
ern half of the Empire and gave the western to 
Maximian. Still the attacks of the barbarians 
continued as formidable as ever. The Empire 
was menaced by the Persians in the east, by the 
Germans and other barbarians in the west; 
hence, in order to provide for its permanent se- 
curity, Diocletian subjected it to a still further 
division. In 292 Constantins Chlorus and Ga- 
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lerius were proelaimecl as Ctesars, and dis- 
tribution of the Roman Empire was now four- 
fold— Diocletian taking the east, with hTicome- 
dia as his seat of '.ifvermnojit . Ma^imian, J^aly 
and Africa, with Milan as his residence ; Con- 
stantins, Britain, Gaul, and Spain, with Treves 
as his headquarters; Galerius, Illyricum, and the 
entire valley of the Danube, with Sirmmm as 
his Imperial abode. It was upon his colleagues 
that most of the burden of engaging actively m 
hostilities fell, as Diocletian seldom took the 
field in person. Among the conquests, or rather 
reconquests, that were made under his rule, may 
be enumerated that of Britain, which, after 
maintaining independence under Carausius and 
Allectus, was, in 296, restored to the Empire; 
that of the Persians, who were defeated and 
compelled to capitulate in 298; and that of the 
Marcomanni and others of the northern bar- 
barians, who were driven beyond the Roman 
frontier. Diocletian, after 21 years" harassing 
tenure of government, desired to pass his re- 
maining days in tranquillity. On May 1, 305, 
accordingly, he abdicated the Imperial throne 
at Nieomedia and compelled his colleague Max- 
imian (much against the latter’s will) to do 
likewise at Milan. Diocletian sought ^ retire- 
ment in his native province of Dalmatia, and 
for eight years resided at Salona (now Spalato) , 
devoting *^himself to philosophic reflection, ^ to 
rural recreation, and to horticultural pursuits. 
Two years before his abdication he was insti- 
gated by bis colleague Galerius to that deter- 
mined, and sanguinary persecution of the Chris- 
tians for which his reign is chiefly memorable. 
He died in 313. Diocletian ruled as absolute 
monarch, but he was an able administrator. 
He reformed the coinage, sought to stimulate 
trade, and tried also to regulate the price of 
provisions and many other necessaries of life. 
For the edict by which he sought to fix prices, 
consult Abbott, The Commcn People of Ancient 
Rome (New York, 1911). He adorned Rome 
with fine buildings ; for one of these, %ee Dio- 
CLETIAN, Baths of. Consult: Mason, The Perse- 
cution of Diocletiamis (London, 1876) ; Preuss, 
Kaiser Diocletian und seiner Ze%t (Leipzig, 
1869); Allard, La persecution de Diocletien 
(1890). 

DIOCLETIAN, Baths of. Baths at Rome, 
the largest in the city, built by Diocletian and 
Maximian, opened in 306 a.d. and still used 
at the time of Theodoric. The ruins were con- 
verted into a Carthusian monastery, and the 
tepidarium ( see Bath ) into the church of 
Santa Maria deglx Angeli, by Michelangelo; a 
circular hall at the southwest corner of the 
outer wall was made into the church of San 
Bernardo in 1594. The cloisters of the monas- 
tery are now used as a museum, the Museo 
delle Terme. For an account of the baths, 
with plan, consult Platner, The Topography 
and Monuments of Ancient Rome (2d ed., 
Boston, 1911). 

DIOCLETIAN, Edict of. See Diocletian 
(end) . 

DIODATI, de'^-da't§, Giovanni (157,6-1649) . 

A Swiss Reformed theologian. He was born at 
Geneva, of a noble Italian family which, having 
accepted the Reformation, was driven from home 
by persecution. His progress in letters was so 
rapid that Beza caused him to be appointed pro- 
fessor of Hebrew in Geneva at the age of 21. 
He became a pastor of the Reformed church 
there and in 1609 professor of theology. About 


this time he endeavored to spread the doctrines 
of the Reformation in Venice and other cities of 
Italy, but without success. In 1G14 he went to 
Nimes, where he preached for three years, and 
in 1618 he was sent to the Synod of Dort, to 
represent the Genevese church. Here his talents 
were so highly estimated that he was one of the 
divines appointed to draw up the articles of the 
synod. He died at Geneva in 1649. Diodati was 
a somewhat intolerant Calvinist, but as a 
preacher he was eloquent, persuasive, and con- 
scientious. His Italian translation of the Bible 
— ^the one still generally used among the Italian 
Protestants — appeared in 1607 ; his French, in 
1644. He translated into French SarpFs His- 
tory of the Counctl of Trent. Among his other 
works may be mentioned his Annotationes in 
BihUa (1607) ; Be Fictitio Pontificiorum Purga- 
torio (1619) ; De lusta Becessione Reformatorum 
ah EccJesia Romana (1628). For his life, con- 
sult Eugene de Bude (Geneva, 1869). 

DI'ODO^RTJS (Lat., from Gk. Aiodojpos) , sur- 
named Siculus. A Greek historian, born at 
Agyrium, in Sicily. He flourished in the times 
of wCccsar and Augustus — the latest date to 
which he refers is 21 B.c. — traveled in Asia 
and Europe, and lived a long time in Rome, 
collecting the materials of his great work, 
the compilation of which, he says, occupied 
30 years. This work, the Bisiorical Library 
CBL^XiodyKTj 'Icrro/jiKTo?, Bibliotheca Historica) , was 
a universal history, in 40 books, from the be- 
ginning to 60-59 B.c. It was divided by the 
author into three parts. The first six books con- 
tain an account of the mythical history of all 
known nations down to the time of the Trojan 
War; the second part (books 7 to 17) covers 
the period from the Trojan War to the death of 
Alexander; the third (books 18 to 40) extended 
to Caesar’s Gallic wars. Books 1 to 5 are extant; 
so too are Books 11 to 20, containing the his- 
tory from the expedition of Xerxes to the war 
against Antigonus; of books 21 to 40 we have 
only scanty extracts and quotations by other 
writers, e.g., Photius (q.v.). Diodorus took 
Ephorus for his model and set to work on his 
history with excellent purpose; but the annalis- 
tic arrangement of his work in itself was wholly 
unfitted for so comprehensive a history. Fur- 
thermore, Diodorus had no experience in prac- 
tical life and military training, so that he lacked 
the insight necessary to carry out his under- 
taking; his style is monotonous and wearisome, 
and he was almost wholly without critical his- 
torical judgment. Yet his work is valuable for 
its contents, especially since the authors from 
which it was compiled have been lost. The best 
edition is by Dindorf, revised and provided with 
critical apparatus by Vogel (Leipzig, 1888-93), 
and by Fischer (1905-06). Consult Brocker, 
XJntersuchungen uher Diodor (1879), and Von 
Mess, in Rheinisches Museum, 61 (1906). 

DICE'CIOTJS PLANTS, See Dicecism. 

DICE'CISM (from Gk, di-, di-, double + 
oIkos, oiJcoSf house) . Primarily this word applies 
to that condition in plants in which the male 
and female organs are borne by different indi- 
viduals. In its original application, however, 
it referred to the fact that in some seed plants 
the stamens and pistils are borne by separate 
individuals. Dicecism in mosses and ferns, 
therefore, does not mean the same thing as 
dicecism in seed plants. In the mosses and 
ferns it refers to the fact that in certain species 
one gametophyte (prothallium in ferns) bears 



DIOGENES 


41 


DIOGENES DAEBTIDS 


the antheridia and another the archegonia. In 
seed plants it refers to the fact that one sporo- 
phyte produces the stamens (microsporophylls) 
and another produces the carpels ( megasporo- 
phylls). As thus applied, the name has no mor- 
phological significance; but in both cases it 
refers in a sense to a similar physiological con- 
dition. If the dioecism, as exhibited by mosses 
and ferns, be strictly traced into the seed plants, 
it is discovered that they are all dioecious, for 
in all of them the male cells and eggs are pro- 
duced by different ganietophytes. This is merely 
a result of heterospory, and hence heterosporous 
plants are essentially dioecious, if considered 
from the standpoint of the sex organs. 

The significance of the di(ncism of seed plants 
is not clear, although many see in it a condition 
which secures all of the advantages of cross 
pollination. On the other hand, it is in general 
a primitive condition, for many gymnosperms 
and the most primitive angiosperms are dioe- 
cious. Although prevailingly displayed by the 
more primitive groups of seed plants, it is by 
no means wanting in the highest groups, so that 
it is not an essential indication of either a primi- 
tive or a derived condition. There are cases in 
which it is evident that the dioecious habit is a 
derived one, since in the stamen-bearing flowers 
rudiments of the carpels may be found, and in 
the carpel-bearing flowers rudiments of stamens 
often occur. It is evident that in such cases the 
dioecious condition has come from what is called 
the bisporangiate condition, i.e., one in which 
the two sets of sporangia occur in the same 
flower. Dioecious flowers are necessarily mono- 
sporangiate; but flowers may be monosporan- 
giate and yet both kinds of flowers may occur 
upon the same individual. The monosporangiate 
and dioecious conditions are therefore not sy- 
nonymous. 

DIOGENES, dl-bj'e-nez {Lat., from Gk. Ato- 
yivrjs) (c.412-323 B.C.). A Cynic philosopher, a 
native of Sinope, in Pontus. His father, Icesias, 
a banker, was convicted of debasing the coinage, 
and his son, being implicated in the matter, was 
obliged to leave Sinope, " *■ to Athens 

he attached himself to by whom, 

however, his first advances were repelled. In 
spite of his inhospitable reception Diogenes re- 
newed the attempt to find favor with Antis- 
thenes; though driven away by blows, by his 
perseverance he at last prevailed, and Antis- 
thenes, moved with compassion, consented to 
admit him as a pupil. Diogenes now plunged 
into the extreme of austerity and self-mortifi- 
cation. His clothing was of the coarsest, his 
food of the plainest, and was provided by the 
pity of the Athenians. His bed was the bare 
ground, whether in the open street or under 
the porticoes. On one occasion, in default of 
a better place, he took up his residence tem- 
porarily in a huge jar, TrCdos, in the Metroum, 
that thereby he ■ * ' . v his contempt of 

ordinary men. • life did not, how- 

ever, cost him the respect of the Athenians, who 
admired his contempt of comfort and allowed 
him a wide latitude of comment and rebuke. 
Practical good was the chief aim of his philos- 
ophy; for literature and the fine arts he did not 
conceal his disdain. He laughed at men of 
letters for reading the sufferings of Odysseus 
while neglecting their own ; at musicians who 
spent in stringing their lyres the time which 
would have been much better employed in mak- 
ing their own discordant natures harmonious; 


at savants for gazing at the heavenly bodies, 
while sublimely incognizant of earthly ones; 
and at orators who studied how to enforce truth 
but not how to practice it. He was seized by 
pirates on a voyage to H2gina and carried to 
Crete, where he was sold as a slave. When 
asked wliat business he was proficient in, he 
answered, ^Tn commanding.” He was purchased 
by a certain Xeniades of Corinth, who recog- 
nized his worth, set him free, and made him 
tutor to his children. It is here that he is 
said to have had his famous interview with 
Alexander the Great. The King opened the con- 
versation with, “I am Alexander the Great,” to 
which the philosopher answered, “And I am 
Diogenes the Cynic.” Alexander then asked 
him in what way he could serve him, to which 
Diogenes rejoined, “You can stand out of the 
sunshine.” Alexander is said to have been so 
struck with the Cynic’s self-possession that he 
went away remarking, “If I were not Alexander, 
I should wish to be D - ■ Diogenes died 

at Corinth, according 1 ■ , . y on the same 
day with Alexander the Great. Diogenes was 
wholly concerned with practical wisdom and 
established no system of philosophy. He repre- 
sented at its best the teaching of the cynics; 
to gain virtue, he held, one must avoid all 
physical pleasure, and must turn away from the 
conventions of society, as things harmful to 
truth and goodness, to a simpler and more nat- 
ural life. Certain literary works were early 
attributed to him, but were rcfogni/ci] even in 
antiquity as spurious. Consult: Hermann, Ziir 
Geschichte tund Kritih des Dtogenes von Sinope 
(Heilbronn, 1860) ; Zeller, Philosophie der Orie- 
cTien^ vol. i (1889) ; Windelband-BonhSffer, 
Geschichte der antiken Philosophie (3d ed., 
Munich, 1912). 

DIOGENES CBAB. See Hermit Cr.\b. 

DIOGENES DAEBTItrS, la-er'shi-iis. A 
Greek writer, a native, perhaps, of Laerte, in 
Cilicia. He flourished apparently about the 
beginning of tbe third century a.d. The de- 
tails of his life are not known to us. His chief 
work, Lives of Philosophers, in 10 books, is a 
history of Greek philosophy from its 1 
Diogenes, however, lacked the ability to handle 
his subject, and his interest lay rather in col- 
lecting biographical anecdotes and selecting pas- 
sages from the works of his predecessors than 
in undertaking a critical account of the develop- 
ment of philosophic thought. Furthermore, he 
drew, not from original works, but from com- 
pendia and histories, especially from the writ- 
ings of Diodes of Magnesia, author of a brief 
account of philosophers, and Favorinus (q.v.). 
Yet his work has preserved many valuable facts 
of which otherwise we should be ignorant. Es- 
pecially interesting is the last book, which deals 
with Epicurus alone; it contains three letters 
of Epicurus to Herodotus, Pythoeles, and 
Menceceus. The authenticity of the second let- 
ter, however, is questioned. Diogenes also com- 
posed epigrams, some of which are quoted in 
his larger work. The text of the Lives was 
edited by Cobet (Paris, 1850, 1862) ; for a com- 
mentary, consult the edition by Hiibner and 
Jaeobitz ( 1828—33 ) . In Bohn’s Classical Li- 
brary there is a translation by Yonge. Consult 
Christ-Sehmid, Geschichte der griechischen Lit- 
teratur, vol. ii (5th ed., Munich, 1913). For 
the value of Diogenes to the student of Greek 
philosophy, at least on its biographical side, 
consult passim such a work as Hitter and Preller, 
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Historia PhilosopJdce Grcccce (Otli ed., Gotha, 
1913). 

DIO^GEISTES OF AP'OEEO'ISriA. A Greek 
philosopher, a pupil of Anaximenes and a con- 
temporary of ^ ■ who nourished in 

Athens in the first halt ot the fifth century B C. 
He believed air to be tlie source of all being, and 
all other substances to be derived from it by 
condensation and rarefaction. He also recog- 
nized an intelligent principle, in that he be- 
lieved air to be endowed with consciousness and 
intelligence, but did not distinguish between 
mind and matter. Of his most important work, 
JJepl 4>LVea;s, Peri Physeos, 'On Nature,’ con- 
siderable ■ ■ lain, especially in Siin- 

plicius. “■ / PhilosopJiie der Grie- 

chen, vol. i (Leipzig, 1892), and Ritter and 
Preller, Pfistoricb PMlosopJiicB Grcecce (9th ed., 
Gotha, 1913). 

DI'OGE'NIA'NtrS (Lat., from Gk. Acoye- 
vecctpSs, Diogeneidnos ) . A Greek grammarian 
of Heraclea, who lived in the middle of the sec- 
ond century a.d. Hfs epitome, in five books, 
of the collection of glosses compiled, about a 
century before, by the Alexandrian grammarian 
Pamphilus (q.v. ), is believed to have been the 
basis of the lexicon of Hesychius (q.v.).^ Dio- 
genianus’ work was known as the IIe/)tep707rei/'??res, 
Periergopenetes, ‘Poor Students’ Lexicon.’ A 
portion of the work, containing a collection of 
proverbs made by him, is preserved in an 
abridged form in the ParcemiograpM GrcBoi, 
edited by Von Leutsch and Schneidewin (1839). 

DI'0G1TE''TTJS (Lat., from Gk. Ai6yv7]ros) ^ 
Epistle to. A Greek Christian work, of un- 
known authorship, commonly included among 
the Apostolic fathers (q.v.), but properly be- 
longing to the apologetic literature of the early 
Church. In the Strassburg manuscript, our 
sole authority for the text, which was destroyed 
by fire in 1870, the work was attributed to 
Justin, but it is improbable that he was its 
author. The lack of external testimony to 
the Epistle renders the question of its date a 
difficult one. If we could be sure that the 
'‘Diognetus” to whom it is addressed was the 
teacher of Marcus Aurelius, as Lightfoot sug- 
gested, the problem would be easier. But of 
this we are by no means certain. Some extreme 
critics have conjectured that the work is a 
fifteenth-century forgery. Others, with much 
greater probability, assign it to the second,^ or 
the early part of the thirds century. In view 
of internal resemblances some have inclined to 
the opinion that it proceeds from the same 
author as the recently recovered Apology of 
Aristides, which was written before 150 A.i>. 
Bate and authorship, however, remain matters 
of conjecture. The last two chapters ar^ evi- 
dently a later addition and from a different 
hand. 

The Epistle is an excellent product of Chris- 
tian ’ ' ‘ " writing, evangelical in char- 
acter, ■ ■ tone, and clothed in language 

which ■ ■ almost of poetic beauty. Its 

contents are -determined by the questions 
Bhgi . tn- has asked, e.g., what god the Chris- 
1 M!!-* ■\<'iship, why they despise death, what is 
the explanation of their mutual love, and why 
their new life motive did not sooner enter the 
world. In replying to these inquiries the author 
shows special familiarity with Pauline and Jo- 
han: ' ' * He sets forth Christianity qn 

its ; ■- placing emphasis upon godly 

living rather than upon correct dogmatic be- 


lief. Yet he combats with vigor the errors of 
the Jews and Greeks, very much after the 
fashion of the Apology of Aristides, arguing for 
the superior rationality of tlie Christian faith. 

For the Greek text, consult: K. Otto, Corpus 
ApoJogefarum Christianorum, ii (3d ed., Jena, 
1879) ; for the text with Eng. trans., Light- 
foot, The Apostolic Fathers (London, 1893) ; 
for Eng. trans., A. C. Coxe, The Ante-Niceue 
Fathers, i. Consult also, in general: G. Kruger, 
History of Early Christian Literature (trans., 
New York, 1897); the article “Bb.- net 11 -’’ in 
Smith and Wace, Dictionary of f'J / ^hnrt biog- 
raphy; Harnack, Chronologic der altchrist- 
lichen Litteratur, i (Leipzig, 1893). 

BFOMEBB ISLANDS. Two small islands 
situated near the middle of Bering Strait, in 
about lat. 66® N. and long, 169® W., forming 
as it were stepping-stones between the nearest 
points of Asia and North America. They were 
discovered by Popof in 1711. Big Diomede, or 
Romanzof, pertains to Russia, but Little Dio- 
mede, or Krusenstern, belongs to the United 
States and affords scanty means of livelihood 
for its native population (90 in 1910). The 
United States maintains a school on the island. 

DPOME'DES (Lat., from Gk. ALoyrjdTjs) . 
The son of Tydeus and Deipyle and King of 
Argos. He plays a prominent part in the legend 
of the Trojan War, where he appears as the 
companion of Odysseus in many adventures, 
such as the bringing of Achilles from Scyros, 
the carrying off of the horses of Rhesus, and 
the theft of the Palladium. At the funeral 
games of Patroclus he is victor in the chariot 
race. He played a large part too in the cap- 
ture of Troy. Returning to Argos, he found 
that Aphrodite, in revenge for the wound which 
he had given her in a battle before Troy, had 
caused his wife to become unfaithful. In grief 
he left Argos and, according to the later tradi- 
tion, went to Italy, where he was honored in 
a number of the southern cities, as Metapontum 
and Thurii- Arpi in Apulia, Canusium, Brun- 
disium, and several other towns claimed him 
as their founder. Consult the article "Dio- 
medes,"’ by Bethe, in Pauly- Wissowa, Real-En- 
, cyclopadie der classischen Altertumswissenschaft, 
vol- V (Stuttgart, 1905). 

DIOMEDES. In Greek legend, the son of 
Mars and Cyrene, and King of the Bistones in 
Thrace. He fed his mares upon the flesh of 
strangers, until Heracles, as his eighth labor, 
slew him and brought his mares to Eurystheus. 
According to one story, Heracles threw him to 
his mares to be devoured. 

DIOMEDES. A Roman ■ ■ . ■ ' of the 
fourth century a.d.; author 01 jirs btrarnmatica, 
an extant treatise on grammar. The work, 
which is in three books, is founded on the same 
sources as the Institutiones Grammaticce of 
Charisius and is valuable chiefly for its quota- 
tions from earlier authorities now lost and for 
its comments on literary history contained in 
the third book and borrowed from the De Poetis 
of Suetonius. The text is printed in Keil’s 
edition of the Grammatici Latini (vol. i, p. 29^ 
ff.). On Diomedes’ Latinity, consult Paucker, 
Kleiuere Studien, vol, i (Berlin, 1883). 

DIOMEDES, Villa of. . The name given to 
one of the villas outside Pompeii, beyond the 
Herculanean Gate, excavated in 1771-74, and 
so called from the tomb of Marcus Arrius 
Diomedes, which faces it on the opposite side 
of the Street of Tombs. It was an extensive 
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and very completely appointed establishment, 
built c ■.!*»■'''' before the time of Augustus. 
The T <" •! occupies a lower level than the 

front and contains a colonnade surrounding a 
garden. In the wine cellar beneath the colon- 
nade 20 skeletons were discovered in the course 
of the excavation, and 14 in other parts of the 
house. For an account of the villa, with a 
plan, consult Mau-Kelsey, Pompeh: Its Life 
and Art (2d ed,, London, 1911). 

DION (Lat., from Gk. (e.410-354 B.c.), 

A Syracusan, son of Hipparinus, the brother- 
in-law of Dionysius the Elder, and a pupil of 
Plato. His lofty character secured for him the 
hostility of the King, Dionysius the Younger, 
and in 366 b.c. he was banished. Dion lived 
quietly at Athens for several years. When 
Plato, once more in Sicily, interceded with 
Dionysius in Dion^s interest, Dion’s property 
was conh seated, and his wife, Arete, was given 
to another man. Dion, now desiring to free 
his country from the tyrant’s rule, returned 
to Syracuse with a small force, in 356. He 
took the city and expelled Dionysius, but was 
himself shortly after compelled to give up his 
power and withdraw to Italy. Being soon re- 
called by popular vote, he made himself tyrant 
of Syracuse and master of Sicily, but was as- 
sassinated about 354 by one Calippus. 

DI'ON.ffi'A (Lat., fern, of Dionceus, pertaining 
to Dione, Gk- Aiwv'q, Dione, name of Venus). A 
most remarkable insect-catching plant belonging 
to the order Droserace®. The single species, 
Dioncea muscipula, is popularly known as 
Venus’s flytrap because of the peculiarly trap- 
like fly-catching organ developed at the sum- 
mits of its leaves. This plant is a small, rela- 
tively inconspicuous, perennial herb, growing 
native in bogs in North and South Carolina, and 
because of its interesting habits often kept in 
greenhouses. From the midst of the circlet of 
root leaves arises a slender scape 10 to 12 
inches in height, at the summit of which is a 
cyme of small white flowers. The leaf is divided 
into two parts — a lower, simple, spatulate por- 
tion, above which, and separated by a narrow 
constriction, is the flytrap. This organ forms 
the bilobed upper portion of the leaf, each lobe 
of which is reniform, with the edge provided 
with spiny bristles. The lobes hinge upon the 
midrib and have upon their inner surfaces a 
few extremely sensitive hairs. When these 
hairs are irritated by an insect, the lobes, under 
favorable conditions of temperature, suddenly 
close, the marginal spines catching the insect 
after the manner of a steel trap. If the insect 
is caught, the trap remains closed and, by 
means of secretions from the glandular inner 
surface of the lobes, the soft parts of the insect 
are digested and elaborated as food for the 
plant. After digestion and absorption, which 
may occupy two or three weeks, have been 
completed, the trap opens and only the chitinous 
skeleton of the insect remains. If the insect 
is not caught, the trap opens within an hour or 
so and is ready for the next trespasser. ^ A 
single leaf Seems to be capable of digesting 
only a few insects, after which its vigor di- 
minishes; it responds less actively to excitation 
of the glandular surface and soon dries up or 
decavs. Consult Darwin, Insectivorous Pl<mts 
(New York, 1892). 

DIONE, di-o'ne (Lat., from Gk, AiSvtj), A 
Titan associated with Zeus at Dodona (q.v.) 
as his wife; and by him the mother of Aphro- 
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dite, who is therefore sometimes called Dionsea 
(see Iliad, v, 370). John Gay wrote a pastoral 
drama under this title (1720). Consult Hadz- 
sits, ‘'Aphrodite and the Dione ALTli,” in 
American Journal of Philology, 30 (1909). 

DIONNE, de'on^, Nabcisse Eutrope (1S4S- 
) . A Canadian author and librarian. He 
was born at Saint-Denis de la Bouteillerie and 
was educated at Sainte-Anne’s College, the 
Quebec Grand Seminary, and Levis College. 
He graduated in medicine at Laval University 
in 1872 and practiced at Stanfold, P. Q., but 
later took up journalistic and literary writing. 
He was editor of Le Coui'rie?' du Canada and 
then of Le Journal de Quebec, and after 1892 he 
was chief librarian of the Qiiebec Legislature, 
He was elected a fellow of the Royal Society 
of Canada. Among his numerous publications 
are: Histoire de Veglise de Uotre Dame des 
Victoires (1888); Jacques Cartier (1889); La 
vie de C, F. Painchaud (1894); Les ecclesias- 
t^ques et les royalist es frangais refugies ait 
Canada d Vcpoque de la revolution, 1791—1802 
(1905) ; Champlain (1905) ;* Chouart et Eadis- 
son (1910); Gabriel Richard, SuJpicien (1911); 
Une dispute grammaticale en 181f2 (1912). 

DIONYSIA, dfo-msh'i-a. See Greek Fes- 
tivals. 

DI'ONYSUACA (Lat., from Gk. AicvvatciKd, 
Diongsiaka). A long epic in 48 books, by the 
Greek poet Nonnus, of Panopolis in Egypt, dat-. 
ing probably from the fifth century b.c. It 
recounts the j ; -,*.■■ of Dionysus in the 

East and is one of the chief sources for the 
legends concerning the god. 

DIONYSIUS, dr5mish'I-us (Lat., from Gk. 
Alovtlktlo^, Dionysios) , surnamed Thrax (‘the 
Thracian’ ) . A Greek grammarian, native of 
Alexandria, who taught at Rhodes and at Rome 
in, the first century b.c. His Art of Grammar 
(T^X*''>7 Tpapfiariicri) is the foundation of all sub- 
sequent European works on grammar. The best 
edition is that of Uhlig (Leipzig, 1884). For 
an excellent account of the work, consult Sandys, 
A JSistory of Classical Scholarship, vol. i (2d 
ed., Cambridge, 1906). Dionysius wrote much 
also on Homer. 

DIONYSIUS, or DINIZ, d^-nez' (1261-- 
1325). The sixth King of Portugal. He was 
the son of Alfonso III c" P-'-i '.'j.J and the 
grandson of Alfonso X of C.!-i 1 ■ . r"! was born 
Oct. 9, 1261. He succeeded his father in 1279 
and after some difficulty effected a compromise 
with the Pope regarding the privileges of the 
clergy. His brother attempted to supplant him, 
on the plea that he was 'ILg'iii' .!ii- ’-y birth, 
but was soon subdued. laihr I) •■‘Uj -■u-’ son, 
jealous of a favorite, raised the standard of 
rebellion. By the intercession of the Queen 
mother, Isabel of Aragon (afterward canon- 
ized), war was avoided, and the son was al- 
lowed to exercise a powerful influence over the 
policy of the government. The reign of Diony- 
sius was a period of reform. The administra- 
tion of civil and criminal justice was changed 
and the power of the great lords curbed. In- 
dustry and commerce were fostered, the mines 
were made a fruitful source of revenue, and 
fortifications were built in more than 40 places; 
because of his interest in improving methods of 
agriculture, he became known as “the farmer 
king.” He was a patron of literature and 
himself wrote poetry. About 1291 a univer- 
sity was founded at Lisbon, which in 1306 was 
transferred to Coimbra. The military Order of 
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Christ, lounded in 1318 bj Diniz and Pope 
John XXII, was endowed with the confiscated 
property of the Templars. Dionysius was one 
of the most liberal princes of his time, and won 
the title of the ‘‘father of his country.” He 
died Jan- 7, 1325. Consult Schaefer, Qesehichte 
voTi Portugal, vol. i (2d ed., Plamburg, 1S74), 

DIOXTYSIITS, Ear of. The name given, 
since the sixteenth century, to one of the 
Dautumise, or quarries, of Syracuse, known now 
as the Latomia del Paradise, a grotto hewn in 
the rock in the form of the letter S, 210 feet 
deep, 74 high, and 15-35 wide; it contracts 
towards the summit. The shape of the grotto is 
due to the rounding of the adjoining theatre. 
Since it is related of Dionysius the Elder that 
he constructed prisons with such acoustic proper- 
ties that at a given point he could overhear 
the conversation of the prisoners, this remark- 
able grotto has, not unnaturally, gained its 
present name. 

DIOIXYSIHS, Saint. Pope, 259-268. He 
was a Greek by birth and must have been among 
the most distinguished members of the Church 
in Home, even before his elevation, as his dis- 
tinguished namesake of Alexandria addressed to 
him two letters on different subjects: afterward 
the teaching of the latter on the Trinity was 
reviewed by him in a synod held in 262 and 
was the occasion of a notable letter to the 
Egyptian churches. He did much to reorganize 
the church after the severe persecutions to 
which it had been subject. His day in the calen- 
dar is December 26. 

DIOHYSItrs EXIGPCJtrS (Lat.,^ Dionysius 
the Little) . A learned monk who lived in the 
fifth and sixth centuries. The epithet of 
guus is merely a term of humility, used by 
Dionysius himself. Cassiodorus ( q.v. ) , who wa-s 
his fellow pupil, says that Dionysius was 
Scythian by birth, but wholly Roman in other 
respects.’^ He made a collection containing (1) 
the first 50 canons of the Apostles; (2) the 
canons of 10 councils; (3) 38 decretals of the 
popes, from 384 to 498. This collection, of 
which there were two redactions, had great au- 
thority in the West. Somewhat changed, it was 
solemnly promulgated by Charles the Great in 
802. (See Canon Law.) Dionysius completed 
the paschal cycle and introduced the custom of 
counting the years from the birth of Christ. 
(See Chronology.) He died before 555. Vari- 
Dus works of Dionysius are printed in Migne’s 
Patrologiw Latince Cursus Gompletus, vol. Ixvii. 
But this, as well as the earlier editions, is un- 
critical and incomplete. Consult Tardif, His- 
^oire des sources du droit canonique (Paris, 
LSS7). 

BIOire^SIHS OP AL'EXAliir'BItlA, Saint, 
•ailed the Great (?— 265). An early Christian 
vriter. He was born at Alexandria of a noble 
)agan family, but was an early convert to Chris- 
ianity and under the i:i -'.‘lc o'’ Origen became 
L priest, and head of i ■ ;!!i eateeheti- 

al school in 231. In 248 he became Bishop of 
Uexandria, but continued to hold his former 
•osition. In the persecution of Decius (250) 
■e was arrested and condemned to death, hut 
ras rescued by peasants and remained concealed 
or a year in the Libyan desert. In 257 he was 
gain exiled, but restored three years later, 
[is day is November 17. Most of his worbs 
re lost. Such as remain are in Migne, Patrol. 
WceccL, vol. x; Eng. trans. in Aute-'Nioene 
'athers, vol. vi. Consult: Forster, De Dootrina 


et Sententiis Dionysii Magni (Berlin, 1865) : 
and for his biography, Dittrich (Freiburg, 
1867), Paul Morize (Paris, 1881), and Letters 
and Other Remains, ed. by Feltoe (New York, 
1904) ; Harnack, Geschichte der altchristUsche 
Litteratur, vol. i (Leipzig, 1893). 

DIONYSIUS OF HAE'ICABNAS'SUS. A 
learned critic, antiquarian, and rhetorician. He 
was the son of one Alexander of Halicarnassus 
and was born probably about the middle of the 
first century B.c. He came to Rome at the 
termination of the civil wars (29 B.c.), and re- 
sided there for 22 years, familiarizing himself 
with the language, literature, and antiquities 
of the Romans, He taught rhetoric and was 
intimate with many men of distinction. His 
death occurred after 7 B.c. Dionysius' most 
valuable work is unquestionably his Antiquities 
of Rome, although it does not exhibit the finest 
qualities of his mind. This work treats the 
history of Rome from the mythical period down 
to the First Punic War. The author was an 
admirable rhetorician, but had very little politi- 
cal discrimination, and no perception of the 
difference between a myth and an historic fact. 
Yet, inasmuch as this work contains a mine of 
information about the constitution, religion, 
history, laws, and private life of the Romans, 
it wili always command the regard of scholars. 
Of the 20 books we possess only the first nine in 
a complete form, the tenth and eleventh nearly 
so; of the rest, only a few fragments survive. 
Dionysius’ work was much used by Appianus 
(q.v.). The first edition of the Greek original 
was that by Stephens (Paris, 1546), but a very 
good Latin version was published as early as 
1480. Angelo Mai published (Milan, 1816) a col- 
lection of the fragments of the lost books from a 
manuscript in the library at Milan, the genuine- 
ness of which has been doubted. The rhetorical 
and critical works of Dionysius are of the highest 
literary merit. These include: Censxira Veterum 
Soriptorum; Ars Rhetoricaj De Compositione 
Verhorumj De Imitationej and special treatises 
On the Style of Demosthenes and On the Charac- 
ter of Thucydides. All these works are in Greek. 
The complete works are edited by Usener and 
Rademacher (Leipzig, 1899); a good edition of 
the Antiquities is that of Jacoby (ib., 1885-91). 
W. Rhys Roberts has published editions, with 
translations, notes, glossaries, etc., of The Three 
Literary Letters of Dionysius, two addressed to 
Ammseus, one to Pompeius (r-nnbridiie. 1901), 
and the De Compositione Verhorum, ‘On Literary 
Composition’ (London, 1910) : the former work 
contains valuable bh.i vi; ■ *c J 
cal material. Consult also Bo . 
bus Dionysii Halicarnensis,” in Leipziger Studien, 
vol. xvii (1895) ; Sandys, A History of Classical 
Scholarship, vol. i '2il (d •■shvidL't^. 1906). 

DIONYSIUS PER'IEGE'TES (I.at., from 
Glc. f^Loviaios XlepLtjyyrrjs) . A Greek geographer, 
author of a Greek poem in 1187 excellent hexa- 
meters, entitled Tiis Pi?? OIkov givys Hep 17^707 ert?, ‘A. 
Description of the Habitable World.’ The time 
and place of his birth are not known. Some 
place him in the time of Hadrian; others in the 
latter part of the third or the beginning of the 
fourth century a.d. His work enjoyed a wide 
popularity in ancient times and was translated 
into Latin by Rufus Festus Avienus (q.v.) and 
by Priseianus. A Greek paraphrase and scholia 
and a valuable commentary upon it by Eusta- 
thius (q.v.) are still extant. The best edi- 
tions of the Periegesis are those by Bernhardy 
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in Geographi Greed Minores, vol. i (Leipzig*, 
1828), and by Muller, in Geographi Grceci Mi- 
nores, vol. ii (Paris, 1861). Consult Bunbury, 
Ancient Geography, vol. ii (London, 1879), and 
Bernays, Htudien zn Dionysius Periegetes 
( Heidelberg, 1905 ) . 

DIOHYSITJS THE AR'EOP'AaiTE. A 

member of the court of Areopagus (q.v.), at 
Athens, converted to Christianity through the 
preaching of Paul ( Acts xvii. 34 ) . • 

is known about him. Eusebius, on . .. ■ 
of Dionysius, Bishop of Corinth, about 175 a.d^, 
records that he was the first Bishop of the church 
of Athens, and a much later historian says he 
was martyred there in the reign of Domitian. 

to still another tradition, perpetuated 
by JrLiiauin (814-840), the abbot of Saint-Denis, 
he was sent by Clement of Home into Gaul 
( Paris ) , where he died a martyr on Montmartre. 
There is evident confusion between Dionysius 
and Saint-Denis (q.v.), patron saint of France, 
who, according to Gregory of Tours, founded the 
church in Paris in the third century. 

In the sixth century we meet with a body of 
writings which bear the name of Dionysius Ar- 
eopagita. Ecclesiastical tradition ascribed them 
to Paul’s Athenian convert, but it is certain that 
they are the work of a Christian Neoplatonist 
of the sixth century. The first of these works, 
entitled The Celestial Eierarcliy, deals with the 
three triads of orders of angelic beings; the 
second, The Ecclesiastical Hierarchy , with their 
three triads of earthly counterparts. Heaven 
and earth are thus woven together into one grand 
structure of correspondencies, suggesting the 
later system worked out by Swedenborg (q.v.). 
Through these graded hierarchies God communi- 
cates Himself to man. The treatise on Divine 
"Names inquires what the names applied to the 
Deity in scripture can teach us respecting His 
nature and attributes. In' the Mystic Theology 
the author explains the significance of the sys- 
tem of symbols which he has hitherto employed 
and sets forth an intuitive mysticism, the soul’s 
rapture to the divine. It is here especially that, 
through the pseudo-Dionysius, Neoplatonic and 
Christian mystics are brought into one line of 
historical development, for it can be showm that 
our author drew largely from the Neoplatonists 
Plotinus and Proclus. 

The pseudo-Dionysiac writings were probably 
produced in the East. Syria and Egypt have 
been conjectured to have been their home. They 
are first cited at the Council of Constantinople 
(553). Their influence appears in the system of 
the great doctor of the Eastern church, John of 
Damascus. In the West they are not found 
prior to Gregory the Great (died 604), but 
throughout the Middle Ages they exerted a vast 
influence upon tlio tbouglit of Christian Europe. 
In the ninth century Hilduin, abbot of Saint- 
Denis, wrote a life of Dionysius which gained 
wide currency, and not long afterward, in the 
reign of Charles, the Bald, the learned John 
Scotu ”•* ■ translated his supposed works 

into I ; ■ . i ‘ this more accessible form they 
furnished a prolific source of inspiration to the 
scholastic theologians, especially H'..' - -'e 

Saint-Victor and Thomas Aquinas. i ■ 

tine Platonists of the fifteenth century studied 
them with ardor, as did the English Humanists, 
Colet and Grocyn. Their influence is plainly 
traceable in Dante’s Divine Comedy and even in 
Milton. Laurentius Valla and Erasmus cast 
doubt upon the prevalent belief that these writ- 


ings were from the pen of the Athenian Diony- 
sius, but their authenticity was stoutly defended 
by many writers, and the controversy became 
very vehement. Now, however, both Catholic 
and Protestant scholars are agreed that their 
origin is about the close of the fifth century. 

The works of pseudo-Dionysius were edited by 
Corderius and reprinted in Migne, Patrol. Grcec., 
vols. iii, iv (Paris, 1857). An edition of the 
De Ccelesti sen Angelica Uier archia appeared at 
Freiburg, 1902. For an English translation, 
consult J. Parker, The WoiTcs of Dionysius the 
Areopagite (London, 1897) ; also, in general, the 
article ‘‘Dionysius,” in Smith and Wace, Dic- 
tionary of Christian Biography (ib., 1877-87) ; 
and Hugo Koch, Pseudo-Dionysius Areopagita 
in seinen Bezielmngen zum N euplatonismus und 
Mysteriemcesen (Mainz, 1900). For Hilduin’s 
Life, identifying him with Saint-Denis, consult 
Migne, vol. cvi. Consult also Vaughan, Hours 
with the Mystics (London, 1860). 

DIONYSIUS THE EEDEB (431-367 B.C.), 
Tyrant of Syracuse, He began life as a clerk in 
a public office. He fought with distinction against 
the Carthaginians, with whom the Syracusans 
had been at war since 410 b.c. After the loss 
of Agrigentum through the failure of the Syra- 
cusan generals to relieve the town, he accused 
the commanders and secured the appointment of 
other officers, of whom he was himself one. He 
soon, however, supplanted his colleagues and 
made himself tyrant of the city, in 406 b.c. He 
had already provided himself with a bodyguard 
of 1000 men, and he now c » d his posi- 

tion by marrying the daughter of Hermocrates, 
the leader of the aristocratic party. The time 
from this latter event to 397, when the next 
war with Carthage began, he employed in 
strengthening and extending his power in Sicily. 
In the new war with Carthage he was at first 
successful in his operations, but when, in 396, 
fresh troops were sent to the island, he found 
himself blockaded in Syracuse and in serious 
danger of being deprived of his power. But, a 
pestilence breaking out in the Carthaginian fleet, 
the tyrant seized the opportunity to surprise 
the enemy’s fleet and army. He was shrewd 
enough, however, not to push his advantage too 
far and turned his attention next to those 
Greeks, especially in lower Italy, who were still 
independent. In 392 he was interrupted in his 
plans by a renewal of hostilities by the Cartha- 
ginians, but this \''cs soon terminated 

by a peace, in whU * ('..''i .iji recognized Diony- 
sius as ruler of a large part of eastern Sicily. 
He now once more turned to lower Italy, and in 
387, after a siege of 11 months, captured Rhe- 
gium. Thus the whole southern corner of Italy 
came under his rule. In 383 and again in 379 
he found himself in conflict with the Cartha- 
ginians, who on both occasions tried to attack 
him by way of lower Italy. From this time, 
till Ms death in 367, he ruled without opposi- 
tion. His influence was great throughout 
the Grecian world. In 373 he assisted the 
Spartans against the Athenians; in 369 he sup- 
ported the Thebans, who were then invading the 
Peloponnesus, and in 368 his troops took part 
in the Tearless Battle on the side of Sparta. 
As a ruler, Dionysius was cruel and unscrupu- 
lous. He did much, however, for the material 
prosperity of Syracuse, which under his rule be- 
came the most brilliant of Grecian cities. He 
sent deputies to the Olympic games, and him- 
self contended for the prize of tragedy at Athens, 



DIOPSIDE 


DIOISTYSIIJS THE YOTJHGEB 46 

- . ' ■ in 367 the first prize for a tragedy 

Itansom of Hector, He aimed also to 
have a literary court and attracted thereto at 
different times' the lyric poet Philoxenus 
the philosopher Aristippus Plato. 

Consult: Holm, Gcschichte Siciliens, vol. ii 
(Leipzig, 1874) ; Grote, History of Greece, vols. 

X, XI T^ondon, 1852-53) ; Bass, Dtonys^us I von 
^i/racus (Vienna, 1881); Freeman, History of 
Sicihj, vols. iii, iv (Oxford, 1891-94). See 
Sicily; Syracuse. 

HIOHYSIHS THE YOTJKGEH. Tyrant of 
Syracuse after the death of his father, Diony- 
sius the Elder, in 367 B.c. He began his- rule 
peacefully at the age of 28, but, having been 
from motives of jealousy neglected by his father, 
he was entirely unfitted for his position. His 
kinsman, Dion (q.v.), conceived the idea of 
improving him by putting him under the in- 
struction of Plato, but the influence of the 
historian Philistus (q.v.) proved to be stronger 
than that of Plato; Dion was sent into exile, 
Plato was dismissed, and Dionysius 
to pursue a course of pleasure. Afterward Plato 
was recalled to Syracuse, with even worse re- 
sults. In 356 Dion returned to Syracuse at the 
head of a force of mercenaries, and Dionysius 
was obliged to leave Sicily. He retired to Locri 
in Italy, the birthplace of his mother, Doris, 
and ruled there despotically until 346, when he 
once more obtained possession of the ^ 

at Syracuse. His rule was so oppressive that 
the Syracusans finally sought aid of (lorinth, 
and Timoleon (q.v.) was sent to their assistance. 
Dionysius was shut up in the citadel of Syracuse 
and compelled to surrender, 343. He was taken 
to Corinth, where he remained till bis death. 

DrOHY^SHS. See Bacchus. 

DIOHYSTJS, Theatre of. The oldest known 
theatre in the world, lying against the slope of 
the Acropolis at Athens, at the southeastern 
corner. It has been the scene of excavations 
by the German Archaeological Institute since 
1886, largely under Dorpfeld (q.v.). The results 
of the researches show, in the opinion of some 
scholars, that no permanent building for dra- 
matic representations had existed on the spot 
until about 330 b.c., when Lycurgus built a 
stone theatre. Others, however, hold that there 
was a stone auditorium at a much earlier date. 
Lycurgus’ theatre was transformed into a Homan 
theatre, first in Hero’s time, then further in 
the days of Hadrian. Consult: Dbrpfeld-Helsch, 
Das grieehische Theatre (Athens, 1896) ; E. 
Gardner, Ancient Athens (Hew York, 1902) ; 
Haigh, The Attic Theatre (3d ed., Oxford, 1907) ; 

M. L. D’Ooge, The Acropolis of Athens (New 
York, 1908) ; Weller, Athens and its Monuments 
(ib., 1913). 

DIOOH, di-o^on. See Cycadace^. 

DI'OPHAH^TIHE AHALCTSIS. That por- 
tion of the theory of indeterminate problems 
which seeks rational and commensurable roots 
of equations involving the squares and cubes of 
the unknown quantity. This class of problems 
was first and chiefly treated by Diophantus 
(q.v.), whose name the method bears. Although 
Diophantus gave problems involving the in- 
determinate linear equations, he was chiefly 
interested in solving equations of the second 
degree: e.g,, to find two whole numbers, the sum 
of whose squares is a square; or to find three 
square numbers in arithmetic progression. The 
method of Diophantus. being neither concise nor 
definite, does not admit of a brief exposition. 


The following are, however, some of its charac- 
teristics: 1. His quantitative symbolism was 
limited to that of one unknown. 2. His rules 
of operation are the common axioms of adding 
to and subtracting from both members of an 
equation. 3. He showed much adroitness in 
selecting the unknown; e.g,, so as to avoid 
affected quadratics or complete cubics. 4. He 
also showed skill in his tentative assumptions, 
in assigning separately to the unknown quantity 
preliminary values which satisfy one or two only 
of the necessary conditions; then, from its 
failure to satisfy the remaining conditions, he 
discovered the required number, a method some- 
what analogous to the regtila falsi (q.v.). 5. 

He used the symbol for the unknown in different 
senses, which amounted to the same thing as 
substituting one unknown for a function of 
another. 6. He made some use of limits: e.g., 
to find a square between 10 and 11, Diophantus 
proceeds thus: Ho square lies between 40 and 
44, nor between 90 and 99, but 169 lies between 
160 and 176. These numbers being 16 times 
10 and 11, respectively, the square between 10 
and 11 is 7. He developed the use of 

synthesis (q.v.). 8. He showed skill in the in- 

troduction of arbitrary conditions: e.g., two 
numbers being sought such that the cube of 
one is greater by 2 than the square of the other, 
Diophantus arbitrarily assumes that the num- 
bers are + 1, ir — 1. The strength of this 
analysis does not consist in the elegance and 
definiteness of the method, but in the consum- 
mate skill with which Diophantus makes use 
of the above devices. Diophantus’ name is also 
associated with the following theorem: The sum 
of the squares of any three integers can never 
be expressed as the sum of two such squares. 
Fermat first proved this theorem and added the 
corollary : It is impossible* that any multiple of 
a prime of the form 47^ — 1, by a number prime 
to it, can either be a square or the sum of two 
squares, integral or fractional. 

DIOPHAHTIHE THEOBEIVC. See Dio- 
PHANTUSTE ANALYSIS. 

BrOPHAH'TirS (Lat., from Gk. Ac6<t>avTos) , 
A Greek mathematician, who lived at Alexan- 
dria probably in the second half of the third 
century. He is called the Father of Algebra. 
He occupied himself chiefly with a class of prob- 
lems discussed under Diofhantine Analysis 
(q.v.). Of his three works, (1) on arithmetic, 
(2) on polygonal numbers, (3) the porisms, the 
Arithmetica consisted originally of 13 books, 
only six of which are extant. The polygonal 
numbers may have been one book of the Arith- 
metica, and the Porismata, which is lost, may 
also have been part of it. The best-known edi- 
tions of Diophantus’ works are those of Bachet 
de Mdzeriac (Paris, 1621); Schultz (Berlin, 
1822); and Tannery (Leipzig, 1893-95). Con- 
sult: Heath, Diophantos of A leccandria (London, 
1885; 2d ed., London, 1910) ; Gow, History of 
Greek Mathematics (Cambridge, 1884) ; Hessel- 
mann, Gcschichte der Algebra der Griechen 
(Berlin, 1842). 

DIOP'SIDE (Gk. dlo^Ls, diopsis, view’ through, 
from Bid, dia, through + 6\pcs, opsis, view). A 
variety of pyroxene that crystallizes in the mono- 
clinic system and is essentially a calcium magne- 
sium silicate. It is usually white or light gray, 
yellow, or green in color, although sometimes, 
owing to the presence of iron, it is dark green 
and nearly black. Diopside is a common mineral 
occurring in crystalline limestone and dolomite, 
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in serpentine or igneous rocks. Transparent, 
oily, green crystals, especially those from St. 
Lawrence Co., IST. Y., have been found sufficiently 
large and clear to be cut into gems weighing 
from 6 to 8 carats each. A variety containing 
chromium that is deep emerald green in color 
has been found of sufficient size for small gems. 

^ BIOP^TASE. A basic copper silicate crystal- 
lizing in hexagonal forms and of a ’ i " m 
color and vitreous lustre. It occurs .» 

Hungary, Chile, and at the copper mines of 
Clifton, Ariz. 

BIOP'TER, DIOP'TRIC SCALE. The unit 
adopted by ophthalmologists in measuring the 
strength of lenses used in the correction of de- 
fective vision. A concave or convex lens with a 
focal length of 1 meter is taken as the unit, 
and the reciprocals of the focal lengths supply 
the numbers which are assigned to the lenses. 
Thus a lens with a focal length of .5 meter 
would be designated as Number 2, and one with 
a focal length of .1 would be a Number 10. 
The measures are the same -whether the lenses 
are positive (convex) or negative (concave), 
but in the former case the -{- sign is prefixed to 
the number, while in the latter it is the sigm. 

DI'OPTOM'ETEE (Lat. dioptrai G-k. dwTrrpa 
leveling instrument, from did, dia, through -f- 
dTTT-, opt', visual -f- (xerpov, metron, measure). 
An instrument used by oculists and opticians in 
measuring directly the curvature and focal length 
of glasses used to correct defective vision. It is 
based on the principle that the focal length of 
lenses of the glass usually employed is very 
nearly equivalent to one-half the sums of the 
radii of curvature. This follows from the for- 


mula that (jX 


1) - ~ , where f is the prin- 

T S 


cipal focus, /X is the index of refraction, and r 
and s are the radii of curvature of the two sur- 


faces. As At is ■ \ 1.5, it will be 

seen readily how . ^ , al length can be 

obtained when once the two radii of curvature 


are known. The dioptometer is a simple ar- 
rangement of levers by means of which the 
curvature of any spherical surface is indicated, 
and the result shown in diopters. If the lens 
is plane, convex, or concave, the focal length is 
obtained directly by inspection, but if both sur- 
faces of the lens are curved, the algebraical sum 
of the two readings must be taken. 

DIOP'TmCS. That branch of optics which 
deals with the refraction of light. See Light. 

BI'OHITE (from Gk. diopl^eiv, diorisein, to 
distinguish, from did, dia, through -1- bpl^etv, 
Jiori^ein, to divide, from 5pos, horos, boundary ) . 
An igneous rock of granitic texture, the essen- 
tial constituent minerals of which are a lime- 
soda feldspar and either h«n'n1)l<-iid- or dark 
mica, or both of these muiv-r})!-. 'Lbo average 
chemical < omrio-ition of diorite is about as 
follows: -ilicia, (il per cent; alumina, 16 per 
cent; ferric oxide, s'per cent; ferrous oxide, 5 
per cent; magnesia, 4 per cent; lime, 6 per 
cent; soda, 3 per cent; potash, 2 per cent. 
Many rocks formerly classified as diorites are 
now by many writers separated because of 
peculiarities of texture and of manner of oc- 
currence; e.g.. kersantite. ' a ' mi’"* ito. aphanite^ 
etc. In addition to lime-soda feldspar, horn- 
blende, or mica, diorites may contain quartz, 
alkali feldspar, or augite, and other minerals in 
smaller quantities. According to the presence 
or absence of quartz, diorites are classified as 
quartz diorites or diorites proper. Each of 
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these grou2)s is subdi^dded into mica diorites, 
hornblende diorites, or augite diorites, accord- 
ing as mica, hornblende, or augite predomi- 
nates among the darker minerals. Peculiari- 
ties of texture alone serve to distinguish quartz 
diorites from daeites (q.v. ), and diorites from 
andesites (q.v.), the composition being essen- 
tially the same. Chemically diorites differ 
from granites chiefly in containing less silica 
and potash and more lime, magnesia, and iron. 
Mineralogically they are distinguished by the 
greater abundance of lime-soda feldspar and by 
the darker color, due to the greater abundance 
of mica and hornblende. Diorite is often quar- 
ried for use as a building stone. 

DI'OSCO'EEA^CE.® (Neo-Lat. noni. pi., 
named after the Greek physician and botanist 
Dioscorides ) . A family of monocotyledonous 
twining herbs and shrubs, with large tubers or 
rhizomes, of which the genus Dioscorea (see 
Yam) is the type. Some species bear aerial 
tubers in the axils of the leaves, as the air 
potato, one of the species of yams. There are 
about 9 genera and 200 known species. The 
most important plants of the order are the 
different species of Dioscorea, or yam, a number 
of which occur in the United States, Dioscorea 
villosa being the most common. Black bryony 
(Tamus communis) is a representative species 
in the European flora. Dioscorea, or Testudi" 
naria elephantipes, a South African species, 
sometimes called elephant's foot, and Hottentot 
bread ( q.v. ) , has a large, fleshy rhizome, with a 
rough cracked bark, which is used as food by the 
Hottentots in times of scarcity. The chief genera 
are Dioscorea, Tamus, and Testudinaria. 

BI'OSCOB'IBES (Lat., from Gk. Aioa-KopidTjs, 
Dioskorides) , Pedaxius. A Greek physician. 
He was a native of Anazarbus, in Cilicia, 
and flourished in the time of Nero. He ac- 
companied the Homan armies as physician 
through many countries and collected a great 
store of information on plants. In his great 
work, De Materia Medica, in five books, he treats 
of all the medicinal substances then known and 
their properties. Two spurious works, Aleosi- 
plio/rmaca and TJieriaca, assigned to him by 
Photius, are by a later Dioscorides of Alexan- 
dria, During 15 centuries Dioscorides main- 
tained undisputed authority in botany and in 
materia medica, an authority which he still 
holds among the Turks and the Moors. ^ The 
best edition is by Sprengel (2 vols., Leipzig, 
1829) ; it contains a Latin translation and a 
commentary. The De Materia Medica was trans- 
lated into Latin at an early date and later into 
all the vulgar tongues of western Europe. There 
is also an Arabic translation. 

BI'OSCTJ^BI. See Castob and Pollux. 

BIOSCU^BIAS. See Colchis (end). 

BIOS'POLIS (Lat., from Gk. A66<T7ro\ty, city 
of Zeus). A name applied to several cities of 
antiquity. For Diospolis in Palestine, see 
Lydda; and for those of Egypt, see Thebes. 

BIOS'PYBOS. See Ebony; Persimmon. 

BI6SY, Arthur (1856- ). An English 

Orientalist. He was bom in London, the son of 
Martin DiOsy (1818-92), secretary to Louis 
Kossuth. He was educated in England and 
Germany and early became interested in the 
Far East, working for the Anuio-Jap.un -e al- 
liance and founding (1891) the London Japan 
Society, He edited two volumes of the Japan 
Society's Transactions and Proceedings, wrote 
and lectured on Japan, China, and the East in 
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DIOTIMA 

general, and published The Neio Far East (1898; 
8th ed., 190-1). ^ 

DIOTIMA, dl'd-tFwa (Lat., Jrom Gk. Aco- 
Tt>a). The Maiitinean priestess ^iii Plato’s 
posium^ who describes in figurative language the 
doctrine of Platonie love. 

DIOX^YGEH. See Htdeooen Dioxide. 

DIP (ilS. dyppan, dippan, to dip, Goth, daup- 
ian, OHG, toiifen-, Ger. taufen, to baptize, from 
AS. de:op, Icel. djfipr, Goth, diups, OHG. tiof, 
Ger. tie/, Eng. deep ) . A term used by geologists 
to denote the inclination of rocks to a horizontal 
plane. Stratified and schistose rocks are seldom 
horizontal, and their dip may vary from a slight 
inclination to absolute verticality. The amount 
of dip (expressed in degrees) is measured by a 
clinometer (q.v.). When strata have been up- 
raised into dome-shaped structures which have 
an outward slope in every direction from a cen- 
tral point, the dip is called ’^^qua-quh-versal.” 

DIP, hlAGNETic. See Ixclinatiox, Mag- 
netic, 

BIPAVAHSA, de'pa-van'sa (Pali,^ dipa, 
island -}- lineage). The title given to 
the oldest chronicle history of the island of 
Ceylon. It is written in the Pali language and 
dates from the fourth century of our era. An 
account is given in this old record of Buddha 
and the history of Buddhism in Ceylon down 
to the year 302 a.d. Like the other Ceylonese 
chronicle, the Mahtivansa (q.v.), to which it is 
akin, the Dipavansa is based on an older source. 
A record is preserved in the scholiast on the 
Mahavansa that King Dhatusena (459-477 A.D.) 
caused the Dipavansa to be publicly read at an 
annual festival held in honor of Mahinda, the 
apostle who introduced Buddhism into Ceylon. 
The text of the Dipavansa has been edited and 
translated by Oldenberg, The Dlpavamsa; An 
Ancient Buddhist Historical Record (London, 
1879) ; Gieger, Dlpavamsa und Mahavamsa 
(Erlangen, 1901; Leipzig, 1905). 

DIP CIRCLE. If a magnetic needle be sup- 
ported so as to be free to move in a vertical 
plane, at most places on the earth’s surface, 
it does not rest in a horizontal position, but has 
a certain amount of inclination. If the vertical 
plane in which the needle moves contains the 
magnetic meridian of the place, the angle be- 
tween the needle and the horizontal line is called 
the dip, or inclination, of the needle. The dip of 
the magnetic needle at any place can be ascer- 
tained with exactness by means of the dip circle. 
It consists of a graduated circle fixed vertically 
in a frame, which can be revolved about a ver- 
tical axis on a horizontal graduated circle. 
This last is supported on a tripod, or may be 
arranged on a gimbal stand for use on ship- 
board. At the centre of the vertical circle there 
are two knife-edges of agate, supported by ’ the 
frame and parallel to the plane of the circle. 
The needle rests on these knife-edges by means 
of two fine polished cylinders of steel, which 
are placed accurately at the centre of the needle 
and project at right angles from it, or it may 
be mounted on jeweled bearings, Tlie angle 
made by the needle can be read on the ver- 
tical divided circle by means of microscopes. 
The needle is carefully balanced so that before 
it is magnetized it will remain indifferently in 
any position ; after magnetization, therefore, 
the dip which it shows is wholly due to the 
magnetie influence of the earth. 

In order to understand how an observation is 
made with the dipping needle, we must regard 


the directing force of the earth’s magnetism ex- 
erted upon the poles of the needle in any ver- 
tical j)lane in which it may happen to be, as 
resolved into two forces — one acting at right 
angles to the plane, and the other acting in the 
plane. There being a corresponding but oppo- 
site force at each pole, we have thus two statical 
couples acting on the needle — one tending to 
turn it at rig^it angles to the plane in which it 
moves, and the other tending to bring it round 
to a position in the plane such that the needle 
and the forces of the couple may be in a line. 
In the dipping needle the mode of support com- 
pletely neutralizes the first of the couples; and 
the position that the needle takes in any plane 
is due wholly to the second. When the plane 
of the needle is at right angles to the magnetic 
meridian, the forces of this latter couple act 
vertically and bring the needle to a vertical posi- 
tion, This, then, gives us the means of deter- 
mining the magnetic meridian, for we have only 
to bring the vertical circle round till the needle 
stands at 90° to put it in a plane at right angles 
to that meridian; and then by moving the ver- 
nier on the horizontal circle over 90°, we place 
the upper circle and needle in the plane of the 
magnetic meridian. The dipping needle may 
thus serve to determine approximately the mag- 
netic declination. In bringing the needle round 
from the plane at right angles to the magnetic 
meridian the dip is less and less, till it becomes 
least in the plane of that meridian. We might 
thus also find the magnetic meridian, for it is 
that plane in which the dip of the needle is least. 
When the needle is in the plane of the magnetic 
merid-ian, the couple which acts in other vertical 
planes at right angles to them disappears, and 
the whole force of the terrestrial magnetism 



acts at each pole of the needle, forming a couple 
which swings the needle round till it stands in a 
line with itself. The degree on the circle then 
pointed to by the needle is the dip at the place 
of observation. The method of observation is 
designed so as to eliminate all outstanding 
errors due, for example, to mechanical imper- 
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fections of construction, and to imperfect adjust- 
ments. The position of the needle when the dip 
is read off is manifestly the same that a needle 
suspended in air, if that were possible, and free 
to move in any way, would finally assume. In 
resolving, therefore, the total directive force of 
the earth as we have done above, we must keep 
in mind that it always acts paiallel to the direc- 
tion of the dipping needle. 

The direction and intensity of the earth’s 
magnetism may be roughly represented by sup- 
posing that there is a magnet at the centre of 
the earth whose length is very small in com- 
parison with the earth’s diameter, and which 
makes an angle of about 11° with the earth’s 
axis of rotation. However, owing to the complex 
magnetization of the earth, a line » ■. the 

earth’s magnetic poles does not pass through the 
earth’s centre but about 750 miles away from it. 
The magnetic equator is defined as the line along 
which the dip is everywhere zero. As we pro- 
ceed from the magnetic equator towards the 
magnetic poles, the amount of dip increases 
from zero to 90°, and there is also a consider- 
able change of dip from time to time at any one 
place. The dip in Paris was 75° when it was 
first observed in 1671, and from this it had fallen 
to 65° IS' in 1885, and at the present time is 
about 65°. See Terrestriajl ]Magxetism; 
Inclination. 

DI - PHEHYIi - AMIN-E DERIVATIVES. 

See Coal-Tar Colors. 

DIPHYIITS (Lat., from Gk, of 

Sinope. An Attic poet, of the New Comedy, 
who flourished about 300 b.c. ; a contemporary 
of Menander (q.v.). He is supposed to have 
written about 100 comedies, of which the titles 
and fragments of about 50 are still extant. He 
frequently took his subjects from common life 
and mythology, so that, though in point of 
time they belonged to the New Comedy, his 
works seem to have had more of the character 
of the Middle Period, The Gasina, Commo- 
rientes, Vidularia, and Rudens of Plautus are 
modeled on plays of Diphilus, and Terence bor- 
rowed from his 'Zvva'jroOp'qa-KovTes, in the Adelphi, 
The extant fragments of his works are collected 
in Meineke, Fragment a Comioorum Ch'cecoriim^ 
vols. i and iv (Berlin, 1839-57) ; and in Kock, 
Comicoriim Atticorum Fragmenta, vol, ii (Leip- 
zig, 1884). These ■!,:'.>■'( id-, and the judg- 
ments passed on Diphilus in antiquity, have 
led to the belief that he was one of the most 
gifted poets of his age. 

DIPHTHETRIA, or DIPH'THEBVTIS 
(Neo-Lat., from Gk. 5L(pdepa, diphthera, leather). 
An acute infectious and very ' . • . disease, 

caused by the Klebs-Loffler bacillus. (i8ee Plate 
of Disease Germs.) It is characterized by an 
inflamed throat in which a false membrane ap- 
pears on the mucous membrane in patches, 
generally first on the tonsils, and then extend- 
ing down to the larynx, up into the nasal pas- 
sages, and into the mouth. It also appears on 
other mucous surfaces and upon any ulcer 
that may exist elsewhere. The false membrane 
is formed of lymph, which exudes upon the sur- 
face, together with mucus, pus, and the bacilli 
named. The mucous membrane is congested and 
swollen, and if the diphtheritic exudation he 
rubbed ofi, bleeding occurs, and the spot is very 
tender- The patient is very weak and depressed, 
suffers from fever, thirst, nervousriess. insomnia, 
and loss of appetite. The throat is painful and 
the lymphatic glands in the neighborhood be- 


come swollen and tender. Meningitis and 
Bright’s disease frequently complicate diph- 
theria, and paralysis is a frequent occurrence 
during or a few weeks after the attack. The 
diagnosis of the disease is not always easy, and 
suspicious cases of tonsilitis are quarantined, 
as are all eases of undoubted diphtheria, till 
cultures made with mucus from the neighbor- 
hood of tlie tonsils have been examined micro- 
scopically for the bacilli of the disease. Besides 
separating the patient from the rest of tlie fam- 
ily by removing him to an upper room, from 
which carpets, upholstered furniture, and all 
cloth hangings have been removed, provision 
must be made for the nurse, so that she may 
change her clothing and disinfect her face, hair, 
and hands, before passing through the house for 
her daily airing out of doors. Quinine, mercury, 
iron, chlorate of potash, and alcoholic stimulants 
are used by physicians. The hypodermic injec- 
tion of diphtheria antitoxin, introduced in 1894, 
gives by far the best results, as stated hereafter. 
Where antitoxin can be had, other treatment is 
merely symptomatic. 

History. It is believed that an epidemic dis- 
ease which existed anterior to Hippocrates 
(c.460-360 B.c.) was diphtheria. Tlie malady is 
described by Aretaeus of Cappadocia (e.lOO a.d.) 
under the names Ulcus Byriacum and Malum 
Egyptioicm, Perhaps the earliest modern treat- 
ise upon the disease was that by Hecker, descrip- 
tive of the epidemic which prevailed in Holland 
in 1337. In 1517 diphtheria of a malignant 
type raged in Switzerland, along the Rhine, and 
in the Netherlands; in 1557 it was epidemic in 
France, Germany, Holland, and Spain. In 1659 
it had reached the New England States in 
America. In 1765 a Scotch physician, Francis 
Home, endeavored to establish the fact that the 
l''.. ’“L ;1 disease now called diphtheria was 

different from croup. In 1771 Dr. Samuel Bard, 
of New York, opposed Home, in a controversy, 
publishing very important and accurate observa- 
tions regarding the disease. The term “putrid 
sore throat,” given to the disease by Dr. John 
Fotliergill, of London, in 1745, remained the ac- 
cepted name in FM;.dLT--|>('.ik.'ng countries until, 
in 1821, Bretonneau, of Paris, published his ad- 
mirable and extensive observations upon the 
disease and gave it its present name. Little 
advance w^as made in the knowledge of diph- 
theria after Bretonneau’s treatises were put 
forth until the microorganism of the disease 
was isolated. 

Mortality. The control of diphtheria, which 
has been epidemic in America since 1857, is 
hj'j ]\ dE- b the early treatment of the disease 
.• 'x'l ‘’’p !■ . antitoxin, together with system- 

atic isolation of cases. While occasional clini- 
cians of experience and ability are found who 
actively antagonize the theory of, and deny the 
good results from, the use of antitoxin, the great 
and overwhelming mass of evidence in its favor 
continues to increase year by year. The diph- 
theria committee of the Clinical Society of Lon- 
don published in its report for 1898 the follow- 
ing results of inquiry ii '<• 613 gr* \d\ ■ ^ ises of 
diphtheria: The total .hi i'. cases 

was 19.5 per cent, as opposed to 29.6 per cent 
in the nonantitoxin control series, compiled be- 
fore the introduction of antitoxin. In the 
tracheotomy cases the mortality amounted to 36 
per cent, as opposed to 71.6 per cent in the non- 
antitoxin series. Buchwald, of Munich, reported 
57,72 per cent of deaths in cases treated without 
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antitoxin, 28.93 per cent of those treated -with 
antitoxin. Kronlein, of Zurich, reported to tiie 
Congress of German Surgeons in 1S98 upon 1/73 
cases of diplitheria observed in the clinical l^s- 
pitals of the University from 1881 to 1897. The 
mortality in the preantitoxiii period was 39,9 
per cent, against 12.5 per cent in the antitoxin 
period. In the operation cases (including both 
tracheotomy and intubation cases) , the mortality 
was 66.1 per cent under the old regime, and 35.6 
per cent with antitoxin. In the eases upon 
which no operation was done the mortality 
in the preantitoxin period was 14.2 per cent, 
against 5.6 per cent under antitoxin. The mor- 
tality at the >Soutli Department, Boston, a large 
infectious hospital, from 1888 to 1894, the year 
of the introduction of antitoxin, was 43.2 per 
cent. From 1895 to 1904 inclusive, it was 11.48 
per cent. For the year 1912 it was 7.6 per cent, 
including laryngeal and moribund cases. The 
greatest reduction was in the very severe cases 
where massive doses of antitoxin were admin- 
istered. Both nasal and laryngeal diphtheria 
require large doses of antitoxin. Dr. H. M. 
Biggs concludes, from extensive experience and 
many researches made as pathologist of the 
Health Department of New York City, that, 
''since the introduction of antitoxin treat- 
ment, the mortality of diphtheria is reduced 
one-half; its course is shorter and milder; an 
injection made within the first two days of the 
disease reduces the mortality to 5 per cent, and 
the earlier the injection is made the better is 
the result. Small quantities of concentrated 
serum are tolerated by very young infants. If 
antitoxin is not a specific, it is certainly the 
best remedy in our possession against diph- 
theria. The genuine (i.e., un -complicated bacil- 
lary) cases are more amenable to its favorable 
influence than mixed infections. It has no 
secondary effects on the heart, kidneys, or nerves. 
Heart failure and paralysis, whenever observed, 
are caused by diphtheria, not by antitoxin.” 

Carriers, Diphtheria is not an air- or dust- 
borne disease, but is spread by direct contact 
with the infected secretions of the nose and 
throat. Attendants upon those sick with the 
malady should avoid letting the patient cough in 
their faces, should disinfect all fresh secretions, 
and should be '‘immuni5!ed” by small doses of 
antitoxin. The greatest problem is the carrier — 
an individual who has clinically recovered, but 
who continues to harbor the bacilli, often of a 
virulent character, in the nasal passages or 
throat. Antitoxin has very little effect on such 
cases, and cultures taken from th "' • 

continue to prove "positive” for ■ ■ 1 -. i'- 

ous expedients have been tried to sterilize 
carriers. Painting the tonsils with iodine 
preparations, spraying with staphylococcus cul- 
tures to "override” the Klebs-Ldffler organism, 
the injection of vaccines, and even the removal 
of the offending tissues (such as tonsils and 
adenoids) have been practiced with greater or 
less success. It has been shown that patients 
with abnormal upper-air passages are much more 
likely to harbor pathogenic germs than those 
possessing normal noses and throats. 

Bacteriology and Pathology. The bacillus 
which causes diphtheria was discovered in 1883 
by Klebs, and in 1884 Lbffler published the re- 
sults of his careful study of the bacillus. Roux 
and Yersin added proof to the dependence of 
diphtheria upon this bacillus, and the names of 
the first discoverers have been given to the 


Ct 3 usative *■ *"* _i'' - ' The bacillus is from 
2.5 to 3 micromiilimeters long and about one- 
fifth as wide. It varies in shape, being straight 
or slightly curved, with rounded, clubbed, or, 
more rarely, pointed extremities. It is aerobic, 
nonmotile, and nonliquefying, and grows best in 
a slightly alkaline medium. One of its most 
marked peculiarities is that, when treated with 
Lbffler^s alkaline methylene-blue solution, it 
takes an irregular stain, being darker in some 
parts than in others. This peculiarity is ex- 
tremely valuable in identifying the organism. 
Artificially the bacillus may be cultivated on 
bouillon, agar, or blood serum, but it grows 
most rapidly and luxuriantly on glucose broth 
serum (Ldffler's blood-serum mixture) at about 
body heat. Advantage is taken of this in deter- 
mining its presence in doubtful eases. Thus, if 
a scraping from the membrane be rubbed over 
the surface with blood serum, and the tube con- 
taining the same be placed in an incubator for 
from 12 to 16 hours, the Loffler bacillus, if 
present, so outstrips most other bacilli in growth 
that a specimen examined with the microscope 
shows an almost pure culture of diphtheria 
bacilli. The bacillus does not develop spores 
(see'BACTEEiA) , can live for months in the dried 
condition, but is killed by exposure for 10 min- 
utes to 58® C., moist heat. Various other bac- 
teria are often associated with the Loffler bacil- 
lus in diphtheria. Of these, the most common 
and most important is the Streptococcus 
pyogenes. This organism is probably responsible 
for the suppuration of the glands, ^ for the 
broncho-pneumonia, and the general infection, 
which sometimes occur during the course of a 
diphtheria. 

To Weigert, Wagner, and Oertel we are in- 
debted for much of our knowledge of the minute 
’ • • ’ Ich take place in the formation of the 

membranes. The diphtheria bacilli 
0 / their poisons first induce necrosis of the more 
superficial cells. This is followed by a more 
extensive • ■ • necrosis, with exudation, 

the whole forming the well-known false mem- 
brane. This membrane is most common on the 
mucous membrane of the tonsils and adjacent 
parts of the pharynx, but may extend to or in- 
volve any portion of the mucous membrane of 
the throat, mouth, or nose. Among the most 
fatal forms of diphtheria are those in which 
extensive membranous formation takes place in 
the nose or in the larynx, the latter sometimes 
called "membranous croup.” (See Croup.) 
Diphtheritic membranes are occasionally found 
on the conjunctiva, in the external auditory 
canal, the mucous membrane of the anus and 
genitals, and on wounds of the skin. Of lesions 
in other organs, broncho-pneumonia is not un- 
common, and some cases are accompanied by 
acute parenchymatous nephritis. Of later 
effects, the most common and important is 
paralysis, a lesion of the nature of a multiple 
neuritis, due to the poison of the disease. The 
changes in the nerves are of a degenerative char- 
acter, and quite similar to those found in neu- 
ritis (q.v.) from alcohol or other poisons. 

Toxin and Antitoxin. The k*., 

has been isolated by Roux, • li* 

Fraenkel, a’ld <dhi r- by Tiltration of cultures of 
the living bm- Hi porous porcelain. It 

appears to be analogous to the poisons of cer- 
tain venomous serpents. Behring (q.v.) an- 
nounced his discovery of diphtheria antitoxin in 
1890. He, Fraenkel, Wernicke, Aronson. Roux. 
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and ethers succeeded in rendering animals im- 
mune to diphtheria by the use of inoculations of 
virulent or somewhat attenuated cultures of 
diphtheria toxin. Behring, in conjunction with 
others, showed that the blood of immune animals 
contains a substance which neutralizes the diph- 
theria toxin. The blood serum of persons who 
have recovered from diphtheria has also been 
found to possess this protective property, which 
it acquires about a week after the beginning of 
the disease and loses again in a few months. 

To lengthen the term of immunity, Behring, in 
1913, introduced a vaccine consisting of a mix- 
ture of diphtheria toxin and antitoxin. To ob- 
tain antitoxin for therapeutic purposes, strong 
toxin obtained from virulent cultures of the 
Klebs-Loffler bacillus is injected into the bodies 
of young, healthy horses. At the end of two 
months, during which time increasing doses of 
the toxin have been given, blood is drawn from 
the horses and tested for antitoxin. That hav- 
ing sufficiently strong antitoxin is retained and 
the process of inoculating and of ' ■ ’ ' ’ ' . ' ‘ ' 

serum is repeated for years, alh ■ ^ ' 
months of each year as an interval of freedom 
from inoculations. The antitoxin serum is used 
h}q)odermically as soon as a diagnosis of diph- 
theria has been made, in dosage of from 600 to 
2000 units, a unit being equivalent to 1 cubic 
centimeter of ^ffiormal serum"’ ; i.e., of blood 
serum of an immunized animal, wffiich was made 
so efficacious that O.i cubic centimeter antagon- 
izes 10 times the minimum of diphtheria poison 
fatal to a guinea pig weighing 300 grams, or 
about 10 ounces. Consult Lbffler (et al.), The 
P, • * ' - )f Diphtheria, (C ••‘•’•jr . 1913), 

, ■ I Diphtheria m Dractuce ^ London, 

1908). See Antitoxin; Bacteria; Immunity; 
Serum Tuerapy, and the various authorities 
referred to thereunder. 

DIPHTHEBIA (IN Fowxs). See Hour. 

DIPHTHERIA (in Pigs). See Swine 
Plague, 

DIPH'THONa (Lat. diphthongus, Gk. 5/0- 
Ooyyos, diphthongos, diphthong, from di-, 

double -f- 4>^6yyos, phthongos, sound, from 

(pdiyyeaOacy phthengesthai, to utter). A term 
used to denote two vowel sounds following one 
another so closely as to form but one syllable, 
as in out. In this combination the sound is 
really composed of an a as heard in father and 
a as heard in T' . ' ' T' 'Ish 

has little or no relatio: ■ ^ ■ in 

this matter. In many syllables written with 
two vowels, only one sound is heard, as in bread. 
This is often called an “imp ■■ ■ “ * *■“ 

contradistinction with the ‘ ■ ■ ‘ 

as indicated in the word out, juie ■ ■ ■ ' 

letters, again, often represent a ■. ; 

sound; thus, the long sound of i, as it is caiiea, 
is really composed of the sound of a as heard in 
father and that of e in me; and tune is pro- 
nounced as if written teunf or rather tyun. In 
such words as bread, field, the vowels, which are 
now monophthongs, were at one time real diph- 
thongs and are still so pronounced in some parts 
of England ; on the other hand, many diphtho'ngs 
in modern English are developed from original 
simple vowel sounds, - r "i*" ihe 

' ou in mouse is derive-; i ■ ■ « 1 (.Id I'l L'lish 

mfes. 

DIP'LOCOC'CTJS. See Bacteria. 

DIPDOD'OCXJS (Xeo-Lat., from Gk. dLirXdos, 
diploos, double + 5 ok 6 s, dohos, bcarnK A gigan- 
tic fossil reptile of the order Dinosauria, suh- 
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order Sauropoda, found in the Jurassic rocks of 
western North America. Its body was long and 
low, its head remarkably small, its neck very 
long, trunk short and deep, and the tail was very 
long and quite thick at the base. The legs were 
strongly built and of almost equal length, indi- 
cating quadrupedal locomotion, and the feet 
were armed with heavy claws. The skull was 
high and laterally compressed posteriorly, with 
a long sloping face, and with large orbits situ- 
ated far back on the sides. The jaws had weak, 
slender, spreading teeth only in their anterior 
portions, all the premolars and molars being ab- 
sent. The vertebrae of Diplodocus are of great 
interest because of the elaborate systems of 
plates and buttresses that give support to the 
vertebral processes and thus lend great strength 
without much increase of weight. The animal 
appears to have been herbivorous and was prob- 
ably aquatic, living in the extensive marshes 
and swamps of the Jurassic seas and lowlands 
that probably resembled those of the modern 
Amazon and ‘Congo basins. Some figures, based 
upon the skeleton mounted in the Carnegie 
Museum a“ T*‘ ‘ ‘ ' express more clearly the 

immense ^ ‘ ^ ■ of this ancient reptile. 

The total length, from tip of nose to tip of tail, 
was about 60 feet, and its height was nearly 12 
feet. The head was 2 feet long, only one- 
thirtieth of the length of the body, and the neck 
20 feet in length. The trunk, from the point 
of the shoulder blade to the middle of the 
sacrum, measured 13 feet and had a depth of 
7 to 8 feet, and the tail was at least 25 feet 
long. The animal is estimated to have weighed, 
when alive, about 20 tons and to have required 
a daily meal of at least 500 pounds of vegetable 
food such as the twigs, leaves, and succulent 
stems of plants that grew in the waters of its 
habitat. Consult Hatcher, “Diplodocus, jVIarsh: 
Its Osteology, Taxonomy, and Probable Habits,” 
Memoirs of the Carnegie Museum, vol. i, No. 1 
(PiU-huTi^', 1901) ; Lucas, Animals of the Past 
(New ^fo-rk, 1901). See Dinosaubia. 

DIP'IiOBTIS. See Pleuracanthus. 

DIP'LOGBAP-'TXrS (Neo-Lat., from Gk. 
dnrXooSy diploos, double ypd^xa, grapho, I 
write). A genus of axonophorous graptolites 
with component bushlike colonies, the stipes of 
which consist of double rows of single tubular 
cells. The genus contains about 100 species, 
among them the most common graptolites of the 
Ordovician in Europe, America, and Australia. 
The best-known species are Diplograptus foUac&tis 
and Diplograptus quadrimucronatus ; the latter 
of world -wide distribution. See Geaptolite. 

DIPLO'MA (Lat., from Gk. birXotpa, folded 
paper, letter of recommendation, from StTrXoos, 
diploos, double). A term used by the ancients 
especially to indicate letters of license received 
from the government. It originated in the cus- 
tom of writing such documents on two tablets of 
wax which were doubled or on writing material 
which was folded. Siib^oqueu'lly i-'c term was 
applied to all old Imperial and ecclesiastical acts 
and grants, public treaties, deeds, letters, wills, 
and all similar instruments that were drawn up 
in a formal manner and marked with a seal or 
other peculiarities for identification. The term 
is now restricted, for the most part, to instru- 
ments given by universities, colleges, and other 
learned societies in proof of the holder’s haying 
attained a certain degree, or to the licenses held 
by professional persons as an essential qualifica- 
tion to the practice of their art. While the old 
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legal significance of such diplomas has largely 
lost its force, they are yet required by the public 
as a protection from imposture and as an in- 
dication of some qualification in the art 
fessed. In the United States there is a decided 
tendency towards bringing all such diploma- 
conferring bodies under the supervision and con- 
trol of the State, thus putting them upon much 
the same plane that they occupy in continental 
Europe. See Chartek ; Colleges, American ; 
Degree; Paleogeapiiy ; University. 

DIPUO^MACY. In the wider sense, the art 
or science of foreign politics. The term is, how- 
ever, more commonly employed in the more re- 
stricted meaning of the art of managing the 
intercourse and adjusting the relations of states 
to one another by negotiation- Used in this 
sense, the w'ord is of modern origin, dating back 
only to the latter part of the eighteenth century. 
The art and the processes connoted by the term, 
however, are as old as international relations 
and cover the whole field of such relations, 
whether strictly political or not. The principal 
objects of diplomacy have always been the same 
— to preserve the independence and safeguard 
the security of the state, or to secure some 
coveted political advantage over other states. 
Subsidiary to these principal objects have been 
the more immediate purposes of preserving cer- 
tain political arrangements — such as the Euro- 
pean '‘balance of power^^ — intended to prevent 
the aggrandizement of certain states at the 
expense of others, the prevention of general 
wars, and the securing of commercial advan- 
tages to the subjects of trading nations. Under 
settled political conditions, such as now exist 
in Europe and in North America, the commercial 
purposes of diplomacy tend to become more 
prominent than those of a purely political char- 
acter, though the latter never lose their supreme 
importance and are never far in the background 
of international intercourse. 

The methods of diplomatic action vary accord- 
ing to the magnitude of the interests involved 
and the nature of the emergency which calls 
them into play. For the settlement of questions 
vitally affecting several states, or such as in- 
volve the peace of a continent, or the general 
policy of the great powers of Christendom, a 
general congress or international conference may 
be summoned. Of this character was the Con- 
gress of Westphalia, held in 1648 to settle the 
issues involved in the Thirty Years’ War; the 
Congress of Vienna (1814-15), by which the 
problems arising out of the Napoleonic wars 
were adjusted; T' TT.igi: Conferences (1899, 
1907), for the ti"!i cf the peaceful settle- 

ment of international differences among all 
civilized states; and the Conference of Algeciras 
(1906), for the settling of relations between 
European powers and Morocco. 

Questions of leas general importance, arising 
among two or more states, are more frequently 
settled by formal treaties d*' ». ‘ -I 

by the regular diplomatic 'ii*- ■ . - --i i «* 

states affected, though these may also be con- 
sidered and the conflicting claims of the parties 
adjusted by joint commissions appointed for the 
purpose. Where these claims cannot be so ad- 
justed by negotiation, resort may be had to a 
permanent tribunal of arbitration, like that es- 
tablished as the result of the first Hague Con- 
ference above referred to, or to arbitrators 
agreed upon by the parties to the controversy. 
Matters of leas importance, not requiring formal 


adjudication or the solemn sanction of a treaty, 
are commonly dealt with in informal conferences 
between the foreign offices of the states con- 
cerned, and these result in friendly understand- 
ings as to the policy to be pursued by them. 

The management of the foreign intercourse oi 
a nation is one of the chief functions of the 
executive head of the state. Formerly it was 
larg'ely performed by the ruler in person, but it 
has in modern times passed into the hands of a 
class of officials known as diplomatic agents, 
though the most important of these, as ambas- 
sadors, are invested with an extraordinary de- 
gree of dignity, from the fact that they are 
supposed to represent the person of the sovereign, 
and not merely the foreign office of the state by 
which they are accredited. Under modern con- 
ditions the usual instruments of diplomacy are: 

( 1 ) the principal secretaries of state for foreign 
affairs; (2) regular diplomatic agents of vari- 
ous grades, ranging from ambassadors to charges 
d’affaires; (3) occasional embassies or agents 
of diplomatic intercourse appointed for the ac- 
complishment of a particular purpose. See 
Diplomatic Agents. 

Prior to the fifteenth century diplomatic inter- 
course was conducted almost entirely by ambas- 
sadors and other agents of the last-named class, 
and was as ineffective as its irregularity and 
lack of knowledge would lead us to expect. 
But with the establishment of resident legations 
in that century the practice of diplomacy was 
raised to a fine art, which rapidly assumed com- 
manding importance in European politics. At a 
period when international relations were based 
on personal and dynastic interests, and when 
statecraft was another name for intrigue, the 
role of the ambassador was second in importance 
only to that of the sovereign. Success in diplomacy 
turned largely upon the personal qualities of the 
ambassador, upon smooth and engaging manners, 
cunning and astuteness, and Avas thus a matter 
of personal influence. Being beyond the reach 
of instructions, he occupied a position of great 
independence and power. There Avas no diplo- 
matic profession, but the great posts in the 
service were sought after by the greatest persons 
in church and state. The institution by all the 
Great Powers of a trained diplomatic service 
in the last century, and the astonishing improve- 
ment in methods of communication, especially 
in the use of the telegraph, have greatly impaired 
the power and importance of ambassadors and 
have tended more and more to reduce them to 
the position of mere intermediaries, acting under 
instructions from the governments which they 
represent. 

It may be doubted whether diplomacy can 
fairly be held ■ . " ' for the dishonorable 

methods with ' ■ term has come to be 

associated. If it has at times been characterized 
by intrigue and deception, by the absence of 
large views and generous motives, by selfishness, 
and a disposition to sacrifice the interests of 
the weaker to the stronger, it has in these 
respects only too accurately reflected the states- 
manship of its time. And that statesmanship 
was for centuries based on the perfectly just 
supposition that ''Europe was always in a state 
of war, overt or latent.’’ The gradual substi-' 
tution of national for personal and dynastic 
interests, which the last century has witnessed, 
has at once given a more pacific character to 
international relations and a more straightfor- 
ward and business-like tone to our diplomacy. 
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l^ot that suspicion has entirely disappeared from 
the one, or deception from the other, but they 
have become the exception and not the rule. 

The international relations of states with 
which diplomacy has to do are only those of a 
pacific character. With the outbreak of war 
diplomatic relations come to an end. The sus- 
pension of diplomatic intercourse is usually a 
preliminary to a declaration of war, though it 
is sometimes employed as a mild means of co- 
ercion of a weak state by a more powerful one. 
In such a case it may be regarded as a strong 
expression of displeasure, which may, if repara- 
tion be unduly delayed, result in the use of 
force. 

The usage of the last 300 years has resulted 
in the general adoption of French as the lan- 
guage of diplomatic intercourse in Europe. The 
recent tendency has been to confine this to oral 
intercourse, written instructions and other dip- 
lomatic dispatches being usually couched in the 
language of the government^ employing and 
i ' them, 

Tue nistory of diplomacy is one of the most 
interesting and important chapters in the politi- 
cal history of nations. Its sources are to be 
found in treaties, in the correspondence of minis- 
ters of state and ambassadors, contained in the 
published and secret archives of states, and in 
the diaries and private correspondence of public 
officials and courtiers. For a further discussion, 
see International Law, and the authorities 
there referred to; also Moore, A Hundred Years 
of Amc7'ican Diplomacy' (New York, 1900) ; id., 
History and Digest of International Arhitrations 
(Vr, ’ ■■ ■ ' ’d., The Old Diplomacy and the 

‘ of Virginia, 1899) ; id., Amer- 

ican biplomacjj (New York, 1905) ; Hill, His- 
tory of Diplomacy in the International Develop- 
ment of Europe (6 vols., ib., 1905-06); Foster, 
Practice of Diplomacy as Illustrated in the 
Foreign Relations of the United States (Bos- 
ton, 1906) ; Paullin, Diplomatic Negotiations of 
American Naval Officers, 1778—1883 (Baltimore, 
1912). 

DIPLOMACY. A play adapted from Sar- 
dou’s Dora, by Bolton and Savile Howe, and 
produced in -1878. 

DIPXOMATaC AGENTS. In the widest 
sense, all the officers to whom the intercourse of 
the state with foreign powers is committed. As 
thus employed, the expression would include the 
Foreign Minister, or Secretary of State for For- 
eign Affairs, and, in the United States, the 
Senate in the exercise of its constitutional func- 
tion of approving treaties with foreign states, 
as well as the regular and occasional representa- 
tives of the government abroad. More properly, 
however, it has reference only to the latter class 
of officials, who, under instructions from the 
home government, carry on its intercourse with 
the Powers to which they are accredited. Atten- 
tion has been called in the article on Diplomacy 
to the fact that for many centuries the diplo- 
matic intercourse of states was carried on by 
occasional embassies, appointed for a particular 
purpose, and that it was not until the fifteenth 
century that permanent and continuous diplo- 
matic relations were instituted by the establish- 
ment of resident embassies. By far the greater 
part of the international intercourse of the 
modern world is conducted through these regular 
diplomatic channels, though occasional embassi^ 
are still employed for special dccasions, princi- 
pally of a ceremonial character, and the Foreign 


Office, or Department of State, of one govern- 
ment may, on occasion, communicate its views 
directly, by circular or otherAvise, to the cor- 
office of foreign states. 

The transformation of diplomacy in the last 
century, from the art of applying personal influ- 
ence in the ' ' of men to the more 

prosaic and '.-*■* \ . m managing the business 
of the state with foreign nations, has necessi- 
tated a corresponding change in the organization 
and character of the diplomatic service. The 
personal qualities of shrewdness, a talent for in- 
trigue, and smoothness of address, on which 
the old diplomacy was based, declined in im- 
portance, and made way for the of 

international law, of history, of the laws and 
conditions of trade, of men and affairs, which 
the new diplomacy required. Accordingly the 
management of diplomatic intercourse has in 
Europe generally passed from the men of excep- 
tional gifts or exceptional influence, selected at 
random for the service, to a professional class 
of trained diplomatic servants. The compara- 
tive isolation of the United States hitherto, and 
the simplicity of her foreign relations, have 
delayed the adoption of this reform in her 
diplomatic service, but the new conditions re- 
sulting from the war with Spain and her recent 
extraordinary commercial expansion indicate 
that a similar change in the character and 
organization of her diplomatic service cannot be 
much longer delayed. 

Formerly the term ^‘ambassador” was applied 
to all accredited diplomatic agents, and it is 
sometimes still employed, ’■ -h ■ ’ • h'. with 

“minister,” as a general term to uescriue such 
agents of whatever rank. But the title is now 
strictly appropriate for only one, and that the 
highest, class of diplomatic representatives. The 
process of classification began before the close 
of the seventeenth century, but did not receive 
international recognition until the beginning of 
the last century. In 1815 the eight principal 
Powers represented at the Congress of Vienna 
agreed upon a gradation of diplomatic agents, 
who were thenceforth to rank as follows: (1) 
ambassadors, legates, and papal nuncios; (2) en- 
voys, ministers, and others accredited to the sov- 
ereign; (3) charges d’affaires accredited to the 
Department of Foreign Affairs. At the Congress 
of Aix-la-Chapelle a further distinction was made 
between ministers plenipotentiary, who were ac- 
corded the second place, and ministers resident, 
who became “an intermediate class between 
ministers of the second order and charges 
d’affaires.” As the rank of a foreign minister 
has ■ " 'ever to do with his power or 

with , afforded him for transacting 

diplomatic business or with the immunities en- 
joyed by him, but is a mere matter of precedence 
and the ceremony of courts, the United States 
long refused to recognize the classification of the 
European Powers and accredited all of its 
principal diplomatic agents as ministers pleni- 
potentiary, i.e., ministers of full power and 
authority. In 1893, however, the President was 
authorized by Act of Congress to appoint am- 
bassadors of full rank and of equal grade and 
dignity with those which should be accredited 
by foreign Powers to this country. In accord- 
ance with this act the United States is now rep- 
resented by ambassadors at the courts of Great 
Britain, Germany, Ital . Vi.--. ■ ; i FT.:*; I'-y, Bus- 
sia, Japan, Spain, and j ‘ i ■ ‘ epublics 

of France, Mexico, Brazil, Argentina, and Chile, 
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In addition to these regnlar diplomatic repre- 
sentatives, a state may also employ agents of an 
irregular and inferior sort who have a certain 
qualified diplomatic status, as officers in com- 
mand of armed forces in foreign territory, 
commanders of ships of war, secret agents sent 
on diplomatic errands, commissioners for special 
objects, bearers of dispatches, and, under ex- 
ceptional circumstances, consuls. All of these 
enjov some of the privileges and inimunities 
which attach to the exercise of the diplomatic 
office. 

While it is not in general open to a state to 
refuse to receive a diplomatic agent from an- 
other power, it may, for special reasons, object 
to receive a particular individual in a diplomatic 
capacity. If, however, the grounds for such ob- 
jection do not commend themselves to the state 
by whom the minister was accredited, it may; as 
a mark of its disapproval, leave the post vacant 
for a considerable time. An instance of this was 
the rejection in 1885 of a minister appointed by 
President Cleveland by the Italian and Austrian 
V V * -.■‘■'li- in succession. The grounds of the 
o p j Italy being satisfactory, another 

appointment was promptly made, but, the Aus- 
trian objection being regarded as frivolous and 
unreasonable, the legation at Vienna was left 
in the hands of a charge d'affaires. So, too, a 
state may, without giving international offense, 
request the withdrawal of a foreign minister who 
has rendered himself obnoxious to the govern- 
ment to which he is accredited, or may even in a 
serious case peremptorily dismiss him. This 
was done in the case of Lord Sackville, the Brit- 
ish Minister to the United States, who, on the 
eve of the presidential election of 1888, in a 
private letter incautiously expressed himself on 
the question of the probable relations of the 
g<>\c ] nincni with Great Britain in the event of 
Jhcsidenc Cleveland's reelection. This diplo- 
matic indiscretion, occurring in the heat of a 
presidential campaign, was treated by the Amer- 
ican government as an open and intentional 
affront, and the offending minister dismissed 
without waiting for his recall by his govern- 
'inent. Obviously the right is one to^ be exer- 
cised with caution, in order to avoid giving 
offense to the state by whom the disgraced 
minister was accredited. 

The distinction of the ambassadorial office, as 
the direct representative of a sovereign power, 
and the importance of the duties intrusted to 
it have combined to invest it with a peculiar 
sanctity. This has, in modern times, taken on 
the form of a privileged status attended with 
certain immunities, which a foreign minister 
enjoys in the country to which he is accredited. 
These may be briefly enumerated as follows: 

( 1 ) exemption of the minister from the local 
jurisdiction, both civil and criminal; (2) 
inviolability of his house, his papers, and goods 
from search and seizure; (3) exemption of 
his personal effects from imposts and taxation; 
(4) liberty of worship for himself and the 
members of his family and suite; (5) a quali- 
fied exemption of his family and train from 
the local jurisdiction. These immunities are 
generally referred to the principle of exterri- 
toriality, the domestic jurisdiction of the min- 
ister being supposed, by a legal fiction, to go 
with him and to exclude the local jurisdiction 
of the state to which he is accredited. (See 
Asylum; Estereitoriality.) But in its mod- 
ern form the doctrine is more properly ex- 


plained on principles of convenience and inter- 
national comity, the independence of the min- 
ister and the inviolability of his person, Ms 
family, and property being essential to the due 
performance of the Mgh and important func- 
tions with which he is invested. The subject 
is fully treated in ancient and modern treatises 
on international law (q.v. ).* Consult: Hall, 
Treatise on International Law (4th ed., Lon- 
don, 1896) ; Woolsey, Introduction to Inter- 
national Law (6th ed.. New York, 1891); 
Moore, Digest of the International Law of the 
United States { W-hington, 1903). 

DIPLOMATICS (from Lat. diploma, diplo- 
ma). The science of ancient writings. The 
term is less used than the more convenient and 
descriptive term “paleography” (qv. ). 

DIPIiO'PIA. See Sight, Defects of. 

DIPLOP^ODA. See Chilognatiia. 

DIP'NOI (Neo-Lat. nom. pi., from Gk. 5t'-, 
di-, double + rrvelv, pnein, to breathe, referring 
to their breathing through the gills and the 
lungs). The lungfishes, a group of fishes, by 
some zoologists regarded as forming an entirely 
separate class of vertebrates. They were more 
numerously represented in past ages than now, 
when their only living representatives are the 
genera Ceratodus (see Babeamukda), Protop- 
terns, and Lepidosiren (see Mudfish). Their 
chief peculiarity is in the organs of respira- 
tion, since, in addition to piscine gills, they 
have either one or two lungs proper to breath- 
ing air. They have bony scales, but the skele- 
ton is cartilaginous, and thus described by 
Parker and Haswell: “The notochord is per- 
sistent, and the cranium [see Plate] consists 
of a mass of cartilage with little ossification, 
but with the addition of a number of membrane 
bones, the skull is auto-stylic, the lower jaw 
articulating with a palatoquadrate process 
(pal), corresponding to the palatoquadrate of 
the dogfish, but immovably fixed to the side of 
the skull. There are four or five cartilaginous 
branchial arches. The gills are covered over 
by an operculum. The structure of the paired 
fins is on a totally differerut plan from that of 
any other living fish. The fin, pectoral or 
pelvic, as the case may he, is leaflike, or very 
long and narrow, and the skeleton consists of 
a central axis in the form of a slender, taper- 
ing, jointed rod of cartilage, with a row of 
smaller jointed rods of cartilage on either side 
of it. This form of fin skeleton, which occurs 
in certain groups of fossil fishes, as well as in 
Dipnoi, has been termed the ■ ’ ‘ ‘ ” 

In respect to the structure of tiie sott parts it 
may be noted that a cloaca is present, and the 
intestine contains a spiral valve; the heart is 
more complicated and highly developed than in 
ordinary fishes, and a pulmonary artery and 
vein exist. The special interest in this group 
arises from the belief that it anciently gave 
rise to the class of amphibians. Consult: Cope, 
Origin of the Fittest (New York, 1886) ; id., 
Batrachia of 'North America "Y. .■> 

1899); Dean, Fishes, -Living and Fossil (New 
York, 1896) ; Gadow, Amphibia (London, 
1901) ; Lydekker. Cunningham, Boiilenger, and 
Thomson, Reptiles, Amphibia, and Fishes (ih,, 
1912). gee Mudfish; Stegocephalia; and 
Plate of Dipnoi and Chimjeba. 

DIPCE'NUS AND SCYIiO^IS (Lat., from Gk. 
ALiroipos, Dipoinos, and SKbXXts, Shyllis ) . Early 
Greek statuaries, whose names are always as- 
sociated. According to Pliny the Elder, they 
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were born in Crete about 580 B.c. Pausanias, in 
bis ‘EXXdSos HepLTjyTjcrLs, or Itinerary of Greece, 
states that they were pupils of (the mythical) 
Daedalus (q.v.). At Sicyon they executed 
statues of the gods, intended apparently for 
ornament in architecture rather than for de- 
votional uses. Many works by them existed 
also at Ambraeia, Argolis, and Cleonse. A group 
of the Dioscuri and their sons in ebony and 
ivory at Argolis is of particular interest, as 
involving gold and ivory overlaying in statu- 
esque art. This method reached its perfection 
in the chryselephantine masterpieces of Phidias. 
Consult E. A. Gardner, A Handhooh of Greek 
Sculpture (New York, 1911), 

DIP OF THE HORIZON. See Depbessiox. 

DIP OF THE MAGNETIC NEEBDE. The 
angle which a magnetic needle makes with the 
horizon, or horizontal line, if the needle is so 
mounted as to swing freely about a horizontal 
axis and in a vertical plane passing through the 
magnetic meridian (direction pointed out by 
the compass ) . At the magnetic pole the needle 
stands vertical; at the magnetic equator it is 
horizontal. Dip has periodic variations, but of 
less relative magnitude than those of the mag- 
netic declination. Since the year 1700 the dip 
at London has changed about seven degrees, and 
the daily inequalities do not ordinarily exceed 
two or three minutes. See Terrestrial Mag- 
i!?ETiSM; Inclination; Compass; Dip Circle. 

DIPO'LIA, or DI'IPO^LIA (Lat., from Gk. 

AiirSXia, AarroXta, AtiTroXeta, from Ad, Dii, to 
Zeus + TToXceiis, poUeus, guardian of the city, 
from TToXis, polis, city) . An ancient Athenian 
festival celebrated annually on the fourteenth 
day of the month Scirophorion (June to July) 
to Zeus Polieus {Zehs DoXtehs) , the protector of 
the city. It was called Buphonia (q*v.) from 
the sacrihce of an ox, which was the principal 
feature of the celebration. Grain and sacred 
cakes were laid upon the altar of Zeus on 
the Acropolis. When the ox, brought before 
the altar, began to eat the grain, he was felled 
with an axe by the priest, who at once fled, 
throwing away the axe. The priest and the axe 
were subsequently arraigned in the Prytaneum 
and the axe was condemned and thrown over the 
borders of Attica. The whole ceremony seems 
to have originated at a time when the plow-ox 
was accounted sacred, so that even for the 
sacrifice of the ox to the gods atonement must 
be made. Consult Mommsen, Feste der Stadt 
Athen CLeipzig, 1898). 

DIPPED, dip'pel, Andreas (1866- ). A 

German singer, born in Cassel, He studied music 
in Berlin, Milan, and Vienna, and made his first 
appearance in 1887 in Bremen as Pilot in The 
Flying Dutchman. Afterward he sang in opera 
in London, Breslau, Vienna, and Bayreuth and 
in 1890-92 and 1898-1901 in the United States. 
In 1902-03 he made a concert tour in the United 
States, and in 1904-06 he again sang in opera 
in this country. From 1908 to 1910 he was 
joint director with Gatti-Casazza of the Metro- 
politan Opera House. In 1910 he organized the 
Chicago Opera Company, of which he was di- 
rector till 1913. In 1914 he^ appeared as 
impresario of an excellent comic opera com- 
pany, producing the better class of light opera 
and operettas. 

DIPPED, Johann Konrad (1673-1734). A 
German religious enthusiast and alchemist. He 
was bom near Darmstadt, Aug. 10, 1673, 

studied at Giessen, ' lectured on alchemy in 


Strassburg, but was expelled for alleged dis- 
orderly conduct, and henceforth led a wander- 
ing life. In 1697 and 1698 he published works 
attacking the Lutheran theology. From 1719 
to 1725 he was imprisoned in the Danish for- 
tress at Bornholm for his incautious remarks 
upon the Danish government, then went to 
Sweden, but thence he was banished through 
the influence of the clergy. He died at Berle- 
burg, April 25, 1734. He was the discoverer 
of DippeTs oil and Berlin blue. He wrote sev- 
eral works under the pseudonym Christianus 
Democritus. For his Life, consult -W. Bender 
(Bonn, 1882). 

DIPPEL^S ANIMAL OIL (first prepared 
by J. K. Dippel in 1711). One of the products 
of the destructive distillation of bones- In the 
crude state it forms a thick viscid oil of a 
brown color and a very disagreeable odor, but 
on redistillation it may be obtained limpid 
and colorless. When taken internally in mod- 
erate doses, it acts as an antispasmodic and 
stimulates the vascular and nervous systems, 
but it is no longer used in medicine. 

DIP^PER. The common American name for 
the constellation Ursa Major (q.v.). 

DIPPER. 1. A small, somewhat thrushlike 
bird of the family Cinclidae, having an al- 
most straight, compressed, sharp-pointed bill; 
compact, waterproof plumage, and extraordi- 



nary habits. Dippers frequent clear, pebbly 
streams and lakes, feeding chiefly o-n mollusks 
and on aquatic insects and their larv^, which 
they seek even under water, diving with great 
facility, and moving about for a short time 
at the bottom of the water. They carry their 
rather short tails elevated after the manner 
of wrens, which they also resemble in their 
frequent tipping of the body, a dipping of the 
head accompanied with an upward jerking of 
the tail- The common. European dipper, water 
ouzel, or water crow (Cinclus omclus, or aqua- 
ticus), is a bird smaller than any of the British 
thrushes, of a generally dark-brown color, with 
throat and upper part of breast pure white. It 
is found chiefly in hilly or mountainous dis- 
tricts and is* not gregarious. The dipper never 
fails to attract notice, as it sits upon some 
stone in the midst of or beside the stream, its 
white breast rendering it conspicuous as it 
repeats the movements from which it derives 
its name. It builds a very curious nest of 
interwoven moss, domed and with the entrance 
in the Side, usually in some mossy bank close 
hy a stream, and often near or under a cascade. 
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Tlie eggs are pure white. The assertion that 
the dipper walks without apparent muscular 
effort at the bottom of the water is incorrect; 
its feet are not well formed for walking, and 
it scrambles about under water by help of 
short wings, clinging and clambering about by 
means of its toes. The statement, also often 
made, that it eats the spawn of salmon and 
other fishes, in the belief of which it is much 
persecuted in Scotland, has proved erroneous. 

It feeds chiefly on the larvae of aquatic insects. 
About 12 species of dipper are known, one of 
which ( Cinclus mexicanus ) is found in the 
mountains of "western North America from 
Alaska to Mexico; this lacks the pure white 
under parts of the European species, but other- 
wise resembles it closely. Its habits have been 
eloquently described by Muir, in ^‘The Humming- 
Bird of the Californian Waterfalls,” an illus- 
trated article in Scribner^s Monthly (New York, 
1878). Consult also Keyser, Bii'ds of the 
Rockies (Chicago, 1902), and Dawson, The 
Birds of Washington (Seattle, 1909). 

2. The hufflehead, or spirit duck. See Btjjtfle- 

HEAD. 

DIPPING- NEEDLE. See Dip Circle. 

DIPBO^TODON (Neo-Lat., from Gk. dt-, di-, 
double + TTporros, protos, first -f- odxv, Ionic for 
dSous, odous, tooth). An extinct herbivorous 
marsupial, of the size of a rhinoceros, related 
to the wombats and phalangers, and found fos- 
sil in the Pleistocene deposits of Australia. The 
skull is heavy, about 3 feet in length, and has 
a peculiar den’tition. There are no canine teeth; 
the inner pair of upper incisors are enlarged, 
elongated, and chisel-shaped, like those of ro- 
dents. The lower incisors, two in number, are 
likewise elongated to meet those of the upper 
jaw, and, like these, they grew from persistent 
piil|)s; i.e., they continued to grow from their 
roots as they were worn away at their crowns, 
after the fashion of the incisors of rodents. An- 
other related but somewhat smaller genus, 'Noto- 
therium, the remains of which are found with 
those of Diprotodon, has a very similar denti- 
tion. These two fossil genera are the giants 
among the marsupials. See Maesxjpialia. 

DIP^SACXJS. See Teasel. 

DIP^SAS (Gk. dixpas, venomous snake, whose 
bite caused intense thirst, from dipsa, 

thirst), A genus, or family, of tropical serpents 
— ^the nocturnal tree snakes. See Teee Snake. 

DIP'SOMA'NIA , (Neo-Lat., from Gk. 
dipsa, thirst -{- /naina, mania, madness). A va- 
riety of periodic insanity. The patient mani- 
fests during certain periods an uncontrollable 
desire for alcoholic liquors and drinks to great 
excess, while during the intervals he abstains 
entirely from the use of liquor and seems men- 
tally sound. The dipsomaniac is not a drunk- 
ard nor a ‘^moderate drinker.” He often ex- 
periences a positive aversion for the smell and 
taste of liquors, but when the imperative appe- 
tite seizes him, after a period of abstinence and 
of orderly, refined, and irreproachable conduct, 
he abandons himself to unrestrained indulgence. 
The intervals of sobriety are apt to become 
shorter and shorter. Dipsomania is a degenera- 
tive insanity, i.e., an insanity dependent upon 
an hereditary or acquired constitutional con- 
dition. The outlook for recovery is had. Im- 
becility and dementia often result, 

DIP'SOSATJ'BHS (Neo-Lat., from Gk. di^a, 
dipsa, thirst -f- craupos, sawros, lizard)^ A small, 
remarkable iguanid lizard (Dipsosaurus dor- 


salis) of the Colorado and Mohave deserts and 
Lower California, known as the desert iguana, 
or keel-backed lizard. It has a very small head, 
a conspicuous ridge of keeled scales along the 
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hack, and a long, compressed tail. It is sand- 
colored, with obscure blotches on the sides, and 
the sides and legs streaked with brownish red. 
It is a strict vegetarian, feeding wholly on buds 
and flowers. Its nearest ally is the collared 
lizard (q.v.). The tail is very brittle and is 
often shaken off if the lizard is picked up by it. 

DIP^TEBA (Neo-Lat. noin. pL, from Gk. diir- 
repos, dipteros, two-winged, from 8l-, di-, double 
-f- Trrepov, pteron, wing) . An order of insects, 
the flies, characterized prominently by the de- 
velopment of only two wings, which are the 
front pair and membranous, while the posterior 
pair is represented by two club-shaped organs 
known as halteres, or '‘poisers,” and by having 
mouth parts fitted only for sucking and pierc- 
ing, but not for gnawing. Their metamorphosis 
is complete. See Ely. 

DIP'TEBITS (Neo-Lat., from Gk. diirrepos, 
dipteros, two-winged). A genus of fossil dip- 
noin fishes of the family Ctenodontidae, found 
in the Old Red Sandstone of the Scottish De- 
vonian. The body is small, rather slender, 
tapering gradually towards the lieterocercal tail, 
and is covered by circular enameled scales. The 
head is low and blunt anteriorly, and the skull 
bones are small and numerous. There are a 
pair of pectoral fins and two dorsal fins, situ- 
ated posteriorly, opposite the pelvic and anal 
fins, and all of these have their bases covered 
for a considerable distance with the enameled 
scales of the body. For recent works on this 
group, consult Eastman, ^^Devonian Fishes of 
Iowa,” in Report of the Iowa Geological Pur- 
vey, XVIII (Iowa, 1908). See Lungfisii. 

DIPTYCH, dip'tik (Lat. diptycha, nom. pL, 
neuter, from Gk. diirryxos, diptychos, folded 
double, from dt-, di-, double -)- tttvxv, ptyche, 
fold, from TTrinra-eLv, ptyssein, to fold ) . A double 
writing tablet, or two writing tablets which are 
joined by hinges. Herodotus speaks of such a 
tablet, made of wood and covered with wax. It 
was in the later Roman time, however, that they 
were most used; those which have been pre- 
served belong chiefly to the period when clas- 
sical was merging into mediaeval life. The beau- 
tiful carving with which they are often covered 
on the outside, consequently, represents not 
unfrequently a combination of classical and of 
Christian subjects. Ivory and metal were some- 
times employed in place of wood ; but the con- 
struction was always the same, the wax with 
the writing being in the inside. Under the 
emperors- diptych s were distinguished as con- 
sular and ecclesiastical. The former, which 
were presented by the consuls, praetors, and 
sediles to. their friends, and those officially con- 
neeted with them, on their entrance into office, 
were inscribed, with their names and bore their 
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portraits. They served also, often, as New 
Year’s presents. The extant specimens range 
from 406 to 541 a.d. For an illustration, con- 
sult Smith, A Dictionary of Greek and Roman 
A7itiquities, vol. i, p. 643 (3d ed., London, 1890). 
The ecclesiastical diptychs, on the other hand, 
are decorated with scenes from sacred history 
and were preserved in the churches as part of 
the sacred ornaments. Those that exist are of 
various sizes, rarely exceeding S by 4 inches. 
They contain lists of contributors, of deceased 
members of the community who deserved special 
recognition, of saints and benefactors, particu- 
larly of the bishops. These lists were long read 
aloud in the churches. See Teiptych. 

DIP'TTLON’ GATE (Gk. diirvXop, from 5t-, di-, 
double + ttvXt], pyle, gate). The. The most im- 
portant gate in ancient Athens, in the Themis- 
toclean Wall, between the inner and the outer 
Ceramicus ( q.v. ) . It consisted of two sets of 
double gates, separated by a court about 127 
by 70 feet. From it the Sacred Way led to 
Eleusis ( q.v. ) . The dead were buried near the 
gate, and in the vicinity a number of beautiful 
ancient tombs are in part preserved. Portions 
of its foundations and remains of the walls of 
Themistocles still exist. Consult E. A. Gard- 
ner, Ancient Athens (London, 1902), and Weller, 
Athens and its Monuments (New York, 1913). 

DIE, der. An independent state of India, in 
the Northwest Province, 175 miles northwest of 
Srinagar { Map ; India, B 1 ) . It commands the 
route between Chitral and Peshawar. Pop. 
(est.), 100,000. 

DIECE, der^se (Lat., from Gk, AipK'rj^ DirJce) ^ 
A famous fountain and stream at Thebes, named, 
according to Greek story, after Diree, the wife 
of Lycus, King of Thebes. Dirce had sorely 
persecuted Antiope, who at last escaped to 
Mount Cithseron, where her twin sons, Amphion 
and Zethus, had been brought up by a herdsman 
in ‘ j'?:- ! of their parentage. Here Dirce, 
while celebrating the rites of Dionysus, found 
her, and ordered Amphion and Zethus to bind 
her to the horns of a wild bull, that she might 
be dragged to death. They were about to exe- 
cute the command, when by the aid of the herds- 
man they learned their relationship to Antiope 
and thereupon inflicted upon Diree the punish- 
ment she had designed for their mother. See 
Amphion. 

DIECKS, Henby (1806-73). An English 
civil engineer and author, born in Liverpool. 
He besran to lecture on chemistry and electricity 
in 1827. Afterward he became distinguished 
as a railway and mining engineer, in which ca- 
pacity he made several inventions. The unique 
mechanical device known as ‘^Pepper’s Ghost’"' 
was invented by him, and described in the work 
entitled The Ghost, as Produced in the Spectre- 
Drama, Popularly Illustrating the Marvellous 
Optical IlUisions Obtained by the Apparatus 
Galled the Dirchsian Phantasmagoria (1863). 
His other works include: Jordan-Type, otherwise 
called Electrotype (1852) ; Perpetuum Mobile 
(1861); Inventions and Inventors (1867). 

DIEECT (Lat. directus, straight, from diri- 
gere, to direct, from di-, apart -{- regere, to 
guide), and EET^OGRADE (OF. retrograde, 
Fr. retrograde, Lat. retro gradus, moving back- 
ward, from retro, backward -f- ^radi, to go) . 
In astronomy, the motion of a planet is said 
to be direct when the planet goes forward by 
its proper motion in the zodiac according fo 
the succession or order of the signs (i.o., from 


west to east), or when it appears to do so to 
an observer. On the other hand, it is said to 
be retrograde when it appears to go the con- 
trary way. 

DIEECTOE. A person chosen to act on a 
board of managers to control the affairs of a 
business corporation or joint-stock company. 
Officers acting in a similar capacity for elee- 
mosynary corporations are usually, though not 
necessarily, known as trustees. Tiie director 
is usually a stockholder of the corporation and 
elected to his position by vote of the stock- 
holders, the length of time for which lie may 
hold his oflfiee and the manner of his elec- 
tion being determined by the by-laws of the 
corporation. 

The director is in a certain sense the agent 
of the corporation. He represents the corpora- 
tion and not its stockholders, and, while not 
strictly a trustee, he acts in a fiduciary capacity, 
and his responsibility is not unlike that of a 
trustee. At common law the director is under 
no personal liability for the debts or obligations 
of the corporation. He is, however, liable to 
the stockholders in an action of tort for gross 
negligence or misfeasance in ofl5ce resulting in 
loss to them. He is prohibited from using his 
position of trust for personal profit, and his 
contracts made with the corporation for that 
purpose may be set aside on application of a 
stockholder to the courts. 

Generally speaking, the directors, acting as a 
board or through properly appointed agents, 
have authority to do any act in the line of the 
legitimate business of the corporation which the 
company may itself do under its charter; but 
they may not totally change that business nor 
dispose of what is essential to its existence or 
to the carrying out of its purposes without the 
consent of the stockholders. Yet in some juris- 
dictions they may by their act bind the corpora- 
tion to do acts which are strictly ultra vires. 
See Corporation. 

In practice, much of the business of the board 
of directors is transacted by a committee of its 
members, usually termed an executive commit- 
tee, whose powers are defined by the by-laws of 
the corporation or by vote of the board of di- 
rectors. In boards of bank directors in England 
a distinction is made between ordinary and 
extraordinary directors, the former conducting 
the business in its details, the latter having 
little to do with the actual business, and in 
reality being honorary officers who allow their 
names to be used to benefit the undertaking by 
the distinction attached to them from their per- 
sonal or financial position. This practice is 
not common in the United States, though not 
unknown. The disposition of the profits of the 
corporation is, under most charters, left largely 
to the directors. Thus they may, if they choose, 
apply profits to the extension of facilities or 
purchase of new plant, or other » id 

rather than to dividends, in their di- .■•! L 

without a vote of the stockholders. 

Modern statutes have increased the liability 
of directors of corporations to an extent vary- 
ing considerably in the different States of the 
Union. A provision sometimes made is one 
making directors personally liable for the debts 
of the corporation if they do not file annually 
with the Secretary of State a report upon the 
affairs and business of the corporation. Under 
the special English statutes known as the Joint 
Stock Companies Acts the duties and responsi- 
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bilities of directors are very clearly defined. It 
is provided that if the directors of a company 
declare a dividend when the company is known 
to them to be insolvent, or declare a dividend 
to pay which would to tlieir knowledge make 
it insolvent, they shall be personally liable for 
the debts of the company to an amount^ equal 
to the dividend declared under such circum- 
stances; in the United States the common law 
on this point generally prevails. 

It is customary to pay directors a slight fee 
for their services, but this is usually insignifi- 
cant in comparison with the interests involved ; 
usuallv the motive of the director in taking the 
office IS the prosperity of the concern as bene- 
fiting him in the position of a stockholder. See 
COBPOEATION; and consult the authorities there 
referred to. 

PIRECTOR OE PTJBEIC PROSECUTIOETS. 

An office created by Act of Parliament in 1879 
(the Prosecution of Offenses Act, 42 and 43 
Viet., c. 22} to systematize and direct the prose- 
cution of criminal and certain other public of- 
fenses in England. Originally an independent 
department of the crown, the office was in 1884 
(47 and 48 Viet., c. 58) merged m that of the 
Solicitor to the Treasury, who now, subject 
to the Attorney-General, acts as public prose- 
cutor. Prior to this legislation the prosecution 
of criminal offenses was a haphazard affair, 
being left to the enterprise of private com- 
plainants. The public prosecutor now exercises 
substantially the functions of the district attor- 
ney in the criminal administration of the United 
States. 

PIRECTORS, Interlocking, See Inter- 
LocKiNG Directorates; Trusts; Railways. 

PIREC^TORY (Fr. directoire, from Lat. di- 
reetorius, serving to direct, from Lat. dirigere^ 
to direct). The name given to the executive 
government in France from Oct. 28, 1795, to 
Kov. 9, 1799. After the overthrow of the ultra- 
Jacobins the moderate Republicans promulgated 
a neAv constitution, that of the year III, which 
provided for a T ‘ u ' ’ of two councils. 

The Council of i ’ was to propose 

the laws, the Council of Ancients was to pass 
on them. As executive head, five members, 
chosen from both bodies, were to act. The first 
five directors chosen were Barras, Carnot, Rew- 
bell, La R^velli&re-L^peaux, and Letourneur. 
Each was to preside for three months at a time, 
and one had to retire every year. Though the 
foreign policy of the Directory was successful at 
first, the brilliant campaigns of Moreau in the 
North and Bonaparte in Italy resulting in the 
Treaty of Campo Formic, which isolated Eng- 
land and made possible Bonaparte's Eastern 
campaign, yet its essential weakness was later 
shown in the notorious “X. Y. Z.” i 
with the United States, and its d- b\ -/ic 

Second Coalition. Meanwhile its management 
of home affairs was corrupt and incompetent in 
the extreme. The members formed factions, and 
Barras, with his associates La RevelliSre and 
Rewbell, succeeded in ousting the other two 
directors, Carnot and Barthdlemy, who had suc- 
ceeded Letourneur, by the coup d’etat of 18th 
Fructidor (Sept. 4, 1797). At the end of that 
year the Directory consisted of Barras, Ducos, 
Gohier, Moulins, and the Abb6 Siey^s; but the 
last of these had begun to plot against the con- 
stitution, and the military disasters of 1799 
furnished a pretext for its overthrow by the 
coup d'etat of the 18th Brumaire (Nov. 9, 


1799), which resulted in the establishment of 
the Consulate (q.v.), with Napoleon as First 
Consul. Consult: Granier de Cassagnac, His- 
toire du Direotoire (3 vols., Paris, 1863) ; Ba- 
rante, Histoire du Directoire (3 vols., ib., 
1855) ; Pierre, La Terreur sous le Directoire 
(ib., 1887); Seiout, Le Directoire (4 vols., ib., 
1895-97) ; Sorel, L’Europe et la revolution fran- 
gaise (8 vols., ib., 1910); Guyot, Le Directoire 
et la paioc de VEurope (ib., 1911). See France. 

PIRECTORY EOR THE PUBLIC WOR- 
SHIP OE GOP. A code of regulations which 
governs public worship in the Church of Scot- 
land and supplies the place of the Anglican 
Book of Common Prayer. It was compiled by 
the Westminster Assembly in 1644, by order of 
both houses of the English Parliament, and was 
adopted by the Church and the Parliament of 
Scotland in 1645. Many of its regulations are 
still adhered to by the Scottish Presbyterian 
church. 

PIRECT PRIMARIES. See Electoral Re- 
form; Primary Elections. 

PIREC'TRIX OE A CONIC. A straight 
line perpendicular to the axis, by reference to 
which the nature of the conic may be defined. 
Assume an indefinite straight line as the direc- 
trix, and a point without the directrix as the 
focus; then, if a line is revolved about the focus, 
any point moving in the line will generate a 
curve, which will he a conic section (q.v.), pro- 
vided there is a constant ratio between the dis- 
tance from the moving point to the focus and 
the perpendicular distance from the point to the 
directrix. The curve is an ellipse, a parabola, or 
an hyperbola, according as the distance from 
any point of the curve to the focus is less than, 
equal to, or greater than the perpendicular dis- 
tance from the point to the directrix. The con- 
stant ratio mentioned is often called the deter- 
mining ratio of the conic. In the figure DD' 



represents the directrix of a parabola, F the 
focus, O the vertex, and P any point on the 
curve. According to the determining ratio, 
PM = PF. The focus is the pole of the direc- 
trix, and the directrix is the polar of the focus. 
Quadric surfaces also have directrices. See 
Pole and Polar; Cylinder. 

PIRGE. See Elegy. 

iIHRICHLET. d^'resh'l^^- Peter Gustav 
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JEUNE (1805-59). A German mathematieian. 
He was born at Diiren and was successively pro- 
fessor of mathematics at Breslau, Berlin, and 
Gottingen, where he succeeded Gauss in 1855. 
His memoirs on the theory of numbers are im- 
portant, the most original being that on the de- 
termination of means with application to the 
distribution of prime numbers. He has also 
permanently influenced the theory of mechanics 
by his work on potentials. His papers on the 
theory of numbers were edited by R. Dedekind 
(Brunswick, 1879-81). His work on the theory 
of potentials was edited by F, Grube (Leipzig, 
1887). His collected works were edited by Kro- 
necker (Berlin, 1880-97). 

DIRIGIBLES. See Aeronautics. 

DIRK. A name used especially to designate 
the knife or dagger of the Scottish Highlander. 
Formerly worn under the vest or on the waist 
belt. See Dagger. 

DIRKSEK, derk'sen, Heinrich Eduard 
(1700—1868). A German jurist. He was born 
at Honigsberg and studied at Heidelberg and 
Berlin. In 1817 he was appointed professor of 
Roman law at the University of Kbnigsberg, 
where he remained until 1829, when he received 
a call to Berlin. He was one of the greatest 
authorities of his time on the history and 
sources of Roman law, to which subject he con- 
tributed the following valuable works: Zinlis- 
tische Ahliandlungen (2 vols., 1820) ; Beitrage 
^ur Kunde des romischen Rechts ( 1825 ) ; Man- 
uale Latinitatis Fontium Juris Civilis Roman- 
oru?n (1837-39). Consult F. D. Sanis, Zur 
Erinnerimg an Dirksen (Leipzig, 1870). 

DIRSCHAXJ, der^shou. A town of Prussia, 
in the Province of West Prussia, on the Vistula, 
about 19 miles southeast of Danzig (Map: Prus- 
sia, HI). The river is here crossed by two fine 
bridges. The chief articles of manufacture are 
sugar, agricultural implements, and cement. 
There are also large machine shops and ear 
works. Pop., 1900, 12,800; 1910, 16,894. . Dir- 
schau received municipal rights in 1260, and in 
1308 it-came into the possession of the Knights 
of the Teutonic Order. By the Peace of Thorn 
in 1466 it was given to Poland, but it became 
Prussian on the first partition of Poland in 1772. 
Consult Preusz, DirscTiaus historische Denkwar- 
tigke%tcn (Danzig, 1860). 

DIE, or DIS PA'TER. The Roman name 
for the god whom the Greeks called Pluto ( q.v. ) . 

DISABIIi'ITT. As a legal term, the want of 
power to do a particular act or class of acts. It 
may result from bodily or mental incapacity or 
from a rule of law. Of the first sort is the dis- 
ability referred to in accident insurance policies, 
which provide for payments to persons who by 
reason of physical injuries are unable to work; 
also in statutes which make provision for the 
support of poor persons who are physically or 
mentally incapable of procuring a livelihood. 
Other examples of this class are afforded by 
lunatics and infants of tender years. Disabili- 
ties, * * ■ in a rule of law, are those at- 

Lu'liing 10 niiens, to infants who have reached 
Die age of discretion, to married women under 
the common law, and to other special classes of 
j)<‘r-on-. The reasons for imposing these legal 
di^abililie-* upon persons who possess natural 
capacity for action are various. Some disabili- 
ties are intended as a protection or benefit to 
their subject, while others are imposed either 
by way of penalty or for the protection of in- 
d'lvidukls or of societv at large. An example 
VoL. VII.— 5 


of the first class is the legal incapacity of the 
minor who has not reached years of discretion. 
For his protection the law denies him the power 
of binding himself by contract. Yet the law 
does not sever him from responsibility for his 
torts or crimes. His disability is allowed to 
operate as a shield, but not as a sword. To the 
second class belong the disabilities imposed upon 
criminals or upon aliens or upon those who are 
denied the exercise of the elective franchise or 
are disqualified from holding public office. For 
a more detailed account of the legal conse- 
quences of legal disabilities, see Adverse Pos- 
session; Alien; Infant; Husband and Wife; 
Contract; Deed; Limitation of Actions; 

DISAPPEARING GUNS. See Ordnance. 

DIS'APPOINT'MENT, Cape. See Cape 
Disappointment. 

DISBAR'^MENT. The act of depriving an 
attorney, counselor at law, solicitor, or barrister 
of his rights and ■ ' ” is such. The power 
to disbar rests i ‘ g “ with the Inns of 
Court and in the United States with the su- 
perior courts to whom is committed the power 
of admitting to the bar. They may take this 
action, upon sufficient cause, on complaint of 
any one, or of their own motion, where the 
cause comes to their knowledge directly. It 
may be exercised when an attorney has been 
guilty of gross contempt of court, dishonesty, 
extortion, or professional misconduct of a serious 
nature, and in some jurisdictions where he be- 
comes a person of general bad character, so 
that he cannot be considered a fit person to be 
intrusted with the legal business of others. He 
must he given an opportunity to be heard in 
his own behalf, usually in open court, and may 
cross-examine any witness who may testify 
against him, and produce witnesses in his own 
favor, much as if he were under indictment for 
a crime. It is considered a severe penalty, as 
it deprives the person from earning a livelihood 
by his profession, and is only imposed in grave 
cases and after a thcMou'jii ir'\ instigation and 
consideration. Where ilc ((nului*’ has been cul- 
pable, but there is reason to believe that it will 
not he repeated, the court will sometimes sus- 
pend the attorney from practice for a definite 
eriod, on the expiration of which he resumes 
is former rights and privileges. The court 
may restore one who has been disbarred to prac- 
tice, in its discretion, where proof is presented 
that he will probably conduct himself properly 
in the future. See Attorney, and consult the 
authorities there referred to; see also Barris- 
ter; Counselor; Solicitor; Court; Inns of 
Court. 

DISCANT. See Descant. 

DISCHARGE (OF. descharge, from des- 
charger, Fr. decharger. It. discaricare, scaricare, 
from IML. discargare^ discarricare, to unload, 
from dis -3 away carrioare, to load, from Lat. 
carrus, ear, from Gall, carros, Ir., Welsh, OBret. 
carr, car). Military. At military law an en- 
listed man is, in general, entitled to his dis- 
charge from the service in vrriting when he has 
completed his term of enlistment. He cannot 
be discharged before the expiration of his term 
except (1) by order of the President; (2) by 
sentence of a general court-martial; (3) on a 
certificate of disability; (4) on a writ of ha- 
beas corpus. A discharge is either honorable, 
dishonorable, or without honor, depending upon 
the character of the service rendered and the 
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circumstances under which it is given. The 
President may, in his discretion, permit a sol- 
dier to purchase his discharge. By order of the 
President the authority to permit a soldier to 
purchase his discharge has been delegated to 
commanders of divisions and territorial depart- 
ments. An officer failing on a reexamination 
is honorably discharged with one year's pay 
from the army. Consult United States Army 
Regulations (Washington, 1913). 

DISCHARaE BIBLE, The. See P>ible, 
Curious Editions of. 

DISCHABG-E OE ELECTRICITY 
THROUGH GASES. See Electricity. 

DISCIPLES OF CHRIST, or Christians. 
This religious body, sometimes called, without 
its consent, “Campbellites," represents a move- 
ment in the Church in the interest of union by 
a return in faith and life to the Christianity 
of the New Testament. They are distinctly 
American in their origin. Simultaneously in 
different sections of the country arose teachers 
among the religious denominations who pleaded 
for the Bible alone without addition in the form 
of creeds or formulas of faith, and for the union 
of Christians of every name upon the basis of 
the Apostles' teaching. This movement assumed 
most notable proportions in western Virginia 
and Pennsylvania, and in Kentucky. Thomas 
Campbell and his son Alexander (q.v.), of 
Bethany, Va., renounced the Presbyterian sys- 
tem and were immersed in 1812, and with the 
congregations they had formed united with the 
Redstone Baptist Association, and, 10 years 
later, with the Mahoning Association. In 1823 
Alexander Campbell began to set forth with 
great vigor and learning, in a periodical en- 
titled The Christian Baptist, a plea for the sim- 
ple gospel order of things, as under the Apostles. 
It was not a reformation he urged, but res- 
toration”; not the organization of a new sect, 
or the reformation of an old one, but a return 
to Jerusalem, the renewal of the ancient land- 
marks of the Christian religion, the restoration 
of apostolic Christianity, its doctrines, ordi- 
nances, and fruits. His protest against human 
creeds as bonds of union, and plea for the all- 
sufficiency of the sacred Scriptures, aroused 
opposition, and the views he advocated were 
in many quarters denounced as heterodox. 
Great numbers, however, accepted them, and 
under the preaching of Campbell and Walter 
Scott, an evangelist of the Mahoning Associa- 
tion, many new churches were formed, until 
the Baptists began to declare nonfellowship 
with these brethren, and they were forced to 
form themselves into distinct communities. 

Barton W. Stone, a Presbyterian minister in 
Kentucky, began a similar movement to that of 
the Camjibells in 1804. A church was organ- 
ized at Cane Ridge, Bourbon County, accepting 
the Bible alone as possessing authority in the 
religious life, and the name “Christian" as a 
sufficient designation of all who believe on 
Christ. Correspondence between Stone and 
Campbell led finally to the union of the two 
movements in 1831. 

In January, 1830, Mr, Campbell began the 
publication of the Millennial Harhinger, which 
he edited until his death in 1866. In his peri- 
odicals, by his preaching and debates, his views 
were widely circulated. In recent years the 
Disciples of Christ have made great advance in 
number- ati.l all lines of religious ac- 

tivity, uniil I’h-, • -Latisties for 1913 show 9076 


churches with 1,362,711 communicants. The; 
report about 10,000 Bible schools, with an en 
rollment of about 900,000 children. They raised 
during 1912, $1,038,338 for missions, homt 

and foreign, and $143,570 for other purposes 
Among the 30 schools and colleges controlled b;; 
the church are Drake University at Des Moines 
Iowa; Ruth College, Indianapolis; Hiram Col 
lege, Hiram, Ohio; and Valparaiso University 
Valparaiso, Ind. Their strength lies chiefly ir 
the north central States. 

In agreement with what are termed Evangel- 
ical Christians, the Disciples accept the divine 
inspiration of the Holy Scriptures; the revela- 
tion of God in the tripersonality of Father, 
Son, and Holy Spirit; the all-sufficiency and 
alone-sufficiency of the Bible as a revelation of 
God's will, and a rule of faith and practice to 
His creatures; the divine excellency of Jesus 
Christ as the Son of God, His incarnation, doc- 
trine, miracles, death as a sin offering, resur- 
rection, ascension, and investment with supreme 
authority; the personal mission of the Holy 
Spirit to convince the world of sin, righteous- 
ness, and ‘ N ■ • ’ ’ ’o comfort and sanctify 

Christians, . , ■ of man from God and 

his dependence upon the divine mercy in Christ; 
the necessity of faith and repentance to salva- 
tion; the importance of baptism and the Lord's 
Supper as divine ordinances; the duty of ob- 
serving the Lord's Day in memory of the resur- 
rection of Jesus Christ; the necessity of right- 
eousness, holiness, and benevolence in Chris- 
tians; the divine appointment of the Church of 
Christ, composed of all who by faith and obedi- 
ence confess His name, with its ministries and 
services for the edification of Christians and con- 
version of the world; the fullness of the gospel 
to all who will accept it on the New Testament 
conditions; the final judgment with the reward 
of the righteous and punishment of the wicked. 

In disagreement with other Christians, the 
Disciples hold that while both Old and New 
Testaments are equally inspired, both are not 
equally binding upon Christians; the Old was 
God's will with reference to the Jews, the New 
is His will with reference to us ( Heb. i. 1 ) . 
Accepting fully the Scripture statements con- 
cerning the Godhead, they repudiate the philo- 
sophical speculations both of Trinitarians and 
Unitarians and do not use the theological terms 
common to the schools, but insist upon “the 
form of sound words” given in Scripture con- 
cerning Father, Son, and Holy Spirit. Accept- 
ing the Bible as an all-sufficient revelation of 
the divine will, they repudiate all authoritative 
creeds and human ' “ f “ fellowship. Re- 
ceiving Jesus in all ‘ - ■. and Christhood, 

they accept the truth that Jesus is the Christ, 
the son of the living God, as the one article of 
faith, as the creed of the church, the fundamen- 
tal fact of Christianity, and belief with all the 
heart in Jesus as the Christ is all the confession 
of faith they ask preparatory to baptism and 
church membership. Recognizing the agency of 
the Holy Spirit in conversion, they repudiate 
all theories of special spiritual operations out- 
side of the Word, demanding of the sinner that 
he shall hear, believe, repent, and obey the gos- 
pel in order to secure the remission of his sins. 
Admitting the necessity of faith and repentance, 
they submit no other tests, no human formula 
of belief, but on a confession of Christ and 
heartfelt desire to give up sin and work right- 
eousness, mdn are baptized and received into 
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the church. Accepting baptism as a divine 
ordinance, they insist that “he that believeth 
and is baptized shall be saved”; they command 
men: “Repent and be baptized every one of 
you in the name of Jesus Christ for the remis- 
sion of sins” ; and claim that evidence of par- 
don and of the gift of the Holy Spirit is not 
in dreams and visions, but in the sinner^s knowl- 
edge of his scriptural faith, repentance, and 
obedience to the gospel. Claiming the Lord’s 
Supper to be a divine ordinance, they consider 
it not as a sacrament, but a memorial feast, and 
keep it on every first day of the week, meeting 
as the Lord’s people and recognizing neither 
open nor close communion, since neither of 
these is known in the Scriptures of divine truth. 

he Lord’s Day, they hold it not as 
, but as a New Testament appoint- 
ment in memory of the resurrection, to be ob- 
served as a day of rest and worship for the 
assembly and communion of saints, preaching 
of the gospel, administration of the ordinances, 
and training of families in the nurture and ad- 
monition of the Lord. Cherishing the Church 
of Christ, they regard it not as a sect, but a 
divine institution. They submit that sects are 
not branches of the Church of Christ, but are 
unscriptural. The body of Christ is one, of 
which Christ alone is the head. 

The Disciples in regard to the action of bap- 
tism are in accord with the Baptists. Immer- 
sion is with them the only baptism that is 
scriptural and that could be universally ac- 
cepted, As to the subjects of baptism, they 
baptize only believers in Christ. With respect 
to the design of baptism, they accord more 
with Pedobaptists. They baptize for “the re- 
mission of sins” and claim that the sinner 
in obeying this ordinance appropriates God’s 
promise of pardon, relying on the divine testi- 
mony (Mark xvi. 16; Acts ii. 38). They date 
the beginning of the Christian institution on 
Pentecost, and the New Testament with them 
contains the history, constitution, and laws of 
the Church of Christ. In church government 
they are ^ i " . '* 'V and have no distinction 

of clergy ana iniiy and recognize the local church 
with its elders and deacons as the highest eccle- 
siastical authority. They ai • i 

ever, with district, State, and ■ ' 

tions for missionary and benevolent work. These 
bodies are administered chiefly by the American 
Christian Missionary Society, with headquarters 
at Cincinnati, Ohio. In 1910 the society began 
a campaign to raise $1,000,000 for American 
missions. This ends in 1915. 

-j! Doctehstail. — A. Campbell, 

s " ' (Cincinnati, 1853) ; I. Errett, 

Oitr Position (Cincinnati, 1885) ; J. H. Ed- 
wards, Orthodoxy in the Civil Oour^9(ib., 1887 ) ; 
j. S. Lamar, First Principles and Perfection 
(New York, 1895) ; B. B. Tyler, Peculiarities of 
Disciples (Cincinnati, 1897) ; J. H. Garrison, 
Old Faith Restated (St. Louis, 1890); E. D. 
Power, Bible Doctrine for Young People (ib., 
1899). Historical. — Richardson, Life of Alex- 
ander Campbell (Philadelphia, 1868) ; Williams, 
Life of Elder J. Smith (Cincinnati, 1870) ; Bax- 
ter, Life of Elder W. Scott (ib., 1874) ; B. B, 
Tyler, History of Disciples (New York, 1894) ; 
Power, Sketches of our Pioneers (Cleveland, 
1898) ; J. H. Garrison, The Reformation of the 
Nineteenth Century (St. Louis, 1901); Gates, 
Disciples of '•Christ (New York, 1905); Carroll, 
Religious Forces of the United States {ih,, 1912). 


DISCIPLES OF SAINT JOHN. See 

Christians. 

DIS'CIPLLNA ABCA'NI (Lat,, discipline 
of the secret). A beventeeiith-eentury term, ap- 
plied to the custom of the early Church which 
treated certain rites as luystenes and withheld 
them from the knowledge of the uninitiated. 
There is no trace of this secret discipline before 
the end of the second century. It emerges into 
view during the third and is well established in 
the fourth and fifth centuries, which constitute 
its most flourishing period. The writers who set 
forth the mystery idea are Origen, Athanasius, 
Basil, Epiphanius, Chrysostom, Cyril of Jerusa- 
lem, Cyril of Alexandria, Theodor et, Ambrose, 
and Pseudo-Dionysius <t. 

It appears also in the Apostolic ( i ii -i 'Liiin'P-. 
From the sixth century onward, wdien Chris- 
tianity had won the victory ov ■ ■ . • * ■ 

we hear less and less of the secret 
its influence is clearly traceable in Eastern and 
Western Catholicism, even down to modern times 
(cf., e.g., the Russian Catechism of 1839). 

Baptism and the eucharist were the two rites 
of the Church to which especially the mystery 
idea became attached. Baptism was called a 
“seal,” or “illumination”; those baptized were 
“the initiated” and “the uninitiated”; the holy 
communion, the creed, and the Lord’s Prayer 
were “mysteries.” All this denotes assimilation 
of heathen modes of expression and of thought. 
The creed came to be regarded as a mystery be- 
cause it was formally delivered to the catechu- 
men at his baptism; the Lord’s Prayer, because 
of its prominence in the communion office. These 
things were often withdrawn from public men- 
tion, or referred to only remotely, with such 
words as “the initiated know what I mean,” 
etc. Symbolism was used, as in the famous 
inscription discovered at Arles in 1839: “Take 
the food, sweet as honey, of the saviour of the 
holy ones, and drink, holding the fish in thy 
hands” — ^words utterly i 

fane, hut perfectly clea ; ■ • ' • ■ for 

whom the fish was the symbol of Christ, the 
initial letters of the Greek words for “Jesus 
Christ, Son of God, Saviour,” forming the word 
ffish.’ Sozomen will not include the 
Nicene Creed in his History, for fear some of 
the profane may read the book. Ambrose warns 
the Church to “guard against incautiously di- 
vulging the mystery of the creed or of the Lord’s 
Prayer.” Chrysostom explains reticence with 
regard to the latter by asserting that “no unbap- 
tized person can call God his Father.” Athana- 
sius rebukes those who are “not ashamed to 
parade the sacred mysteries before catechumens, 
or, worst of all, even before heathen,” It was 
the general opinion that familiarity with such 
sacred things mu-i h .i' i ’ Basil ob- 
serves that “the ( ■ i if mysteries is 

preserved by silence.” And Augustine goes so 
far as to assert that concealment, by provoking 
curiosity, helps along the extension of Chris- 
tianity; for the uninitiated are eager to 
learn the secrets which the Church so carefully 
guards I 

The reason for this custom lay in the circum- 
stances of the early Church. The early Chris- 
tians, surrounded by pagan populations who were 
only too prone to misinterpret their teachings, 
and severely persecuted by the government, nat- 
urally sought concealment and practiced a pru- 
dent '^reticence. Regarding their doctrines as a 
sacred deposit, they shrank from recklessly com- 
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muniianii,2 them to the profane who might dis- 
Im t t'uni. Experience had taught them, more- 
over, that all neophytes wei c not sincere, and the 
danger of betrayal "by informers who pretended 
conversion led them to guard the more intimate 
doctrines and practices from catechumens until 
after a long probation. Further, it was not 
deemed wise to communicate the fullness of truth 
to the unprepared mind, and for this reason also 
tlie neophyte was only gradually inducted into 
the mysteries of the faith. The mysteries of the 
Graico'Roman and Oriental religions also had an 
influence upon the habits of thought of the 
early Christians. Roman Catholics hold that 
the "discipline of the secret oii^jinal'-d in apos- 
tolic times and urge that the words of Ter- 
tullian (PrcBScript. 41) indicate that it was 
aheady a well-established tradition in his day 
( 150-230) . Speaking of certain, heretics, he says : 

Among them it is doubtful who is a catechu- 
men and who is not; all come in alike; they 
hear together and pray together.” As regards 
its subject matter, Protestant writers generally 
contend that it embraced merely certain rites 
of worship, and that the silence of early Chris- 
tian writers on certain doctrines^ is evidence 
that they were not held by the primitive Church. 
Roman Catholics hold that the system included 
doctrines as well as rites, and that it explains 
the silence of certain writers on points after- 
ward held to have been handed down by con- 
tinuous tradition. For the division of the eu- 
charistic service into two parts, from the more 
sacred of which the unbaptized were excluded, 
see Lituegy. 

For the Roman Catholic view, consult: Schel- 
strate, De DiscipUna Arcani (Rome, 1685) ; for 
the Protestant view, Tentzel, Dissertatio de 
Disoiplina Arcani (Leipzig, 1692) ; also in gen- 
eral, Bingham, Antiquities of the Christian 
Church i bk. ix (London, 1855) ; Hatch, The In- 
fluence of OreeJc Ideas and Usages upon the 
Christian Church (London, 1883) ; Anrieli, Das 
antike Mysterienwesen in seinem Einfiuss auf 
das Christentum (Gottingen, 1894); A. Weiss, 
Die aUkirehliche Padctgogik (Freiburg, 1869) ; 
Wobbermin, ReligionsgeschichtUche Studten 
(Berlin, 1896). 

PIS^CIPLUsTE (Lat. disoiplina, from discipu- 
Jus, disciple, from discere, to learn ) , The 
method or code by which practices, rules, regu- 
lations, etc., are enforced. Applied to the in- 
dividual, it implies a system of mental and 
moral training. In its military aspect it is the 
means by which the army in whole or in part 
is enabled to respond promptly and efficiently in 
answer to an order. It is the keynote of mili- 
tary efficiency and morale in that without it 
uniformity, organized effort, and the effective 
working of the complex machinery of a success- 
ful military organization are impossible. See 
Tactics, Military. 

BISCIPLIETE, Ecclesiastical. The cor- 
rective and preservative function by which or- 
i ’ot'- for the purposes of religion seek to 
standards of order and conduct 
among their members. It is a function common, 
to all religious bodies, though it varies greatly 
in the objects to be attained and the means 
used. While the standards to be maintained 
have continued substantially the same, the pro- 
cedure and the punitive facilities at the com- 
mand of the churches have undergone radical 
alteration. The changes have been due in large 
measure to the changed relations which the 


churches bear to the state. At t’ ’ ' ‘ of 

its history the Christian Church ^ lis- 

ciplinary procedure upon that in vogue in the 
Hebrew synagogues, where there were three de- 
grees of punishment, all of which were species 
of excommunication. In the ancient ^ Hebrew 
state the religious ni/.s r< a of society had 
the active cooperation of the political power in 
the enforcement of its discipline, which coopera- 
tion, however, was lost, with the loss of political 
independence. The Christian Church in the 
apostolic and subapostolic ages was in a similar 
position and lacked the aid of the civil power in 
the enforcement of its discipline. In the early 
ages of the Church certain crimes were subject 
to the discipline of publ!c penance. We learn 
from Teitullian on Purity (c. 14, and 12) and 
from Pacianus that they can be reduced to the 
heads of infidelity, luxury, and homicide. St. 
Gregory of ISTeo- Caesarea mentions the four classes 
into which the public penitents were divided. 
They were the weepers, the hearers, the pros- 
trate, and those who remained (consistentes) . 
The weepers were kept entirely outside the 
church door; the hearers were admitted just 
within the door; the prostrate, under the same 
rule as the hearers, were excluded from the most 
sacred portions of the service; the remaining 
penitents (consistentes) were allowed to hear 
the whole service, but could not receive the 
eucharist. (See Absolution; Lapsed.) When 
the church came to be recognized by the state as 
the normal organization of society for the pur- 
poses of religion, her disciplinary facilities were 
enormously increased because of the aid received 
from the civil power. What had before been 
considered merely conduct unbecoming a baptized 
Christian came in many eases to be a breach of 
the civil law, of which the civil authorities would 
take cognizance. This relation of states to the 
churches has continued in varying degrees in the 
different countries of Christendom. The ancient 
order has been most fully ipreserved, perhaps, in 
the Empire of the Russias, where the church is 
recognized by the state as the normal organiza- 
tion of society for the purposes of religion and 
where the police power of the state is in many 
eases at the disposal of the ecclesiastical authori- 
ties. In Western Christendom, however, the de- 
velopment of the sphere of individual liberty so 
as to include liberty of speeech and action in 
religion has caused individual ecclesiastical re- 
lations to be largely voluntary and has reduced 
the punitive facilities of religious organizations 
to a minimum, never exceeding expulsion from 
the communion and church fellowship. The 
Church of Rome has, of all the churches, retained 
the most elaborate system of discipline, by the 
side of which has also been maintained a system 
of di-pcM-aCdii'. (see Dispensation), yet the 
penalties are merely ecclesiastical and not civil. 
It divides discipline into (a) dogmatic, which 
prescribes what should be believed, and (5) 
moral, which has to do with the conduct of life. 
In the Protestant churches discipline consists in 
the infliction of three penalties: (1) public cen- 
sure, which is, as a rule, resorted to only after 
private admonition has been given; (2) suspen- 
sion; and (3) excommunication. In Congre- 
gational churches discipline is administered by 
the church body. In the Presbyterian churches 
these powers are exercised by the session, an ap- 
peal lying to the presbytery, thence to the synod 
and general assembly. In the Mej:bodist Epis- 
copal church an accused member is brought 
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to trial before a committee of not less than five 
members^ who shall not belong to the quarterly 
conference; if a majority find him guilty, the 
pastor executes the sentence, appeals being al- 
lowed to the quarterly and annual conferences. 
Unlike the voluntary bodies, the established 
churches, such as the Church of England and the 
Protestant establishments on the continent of 
Europe, have lost nearly all disciplinary powers 
over the laity, who have practically by virtue of 
citizenship the privileges of church mdnbersliip. 

In the United States church discipline is ad- 
ministered exclusively by church officials and 
judicatories. The complete separation of church 
and state deprives the civil tribunals of all 
power to revise or question ordinary acts of 
church discipline or of exclusion from church 
membership. If the rights of property and of 
personal liberty are illegally invaded by church 
discipline, the civil courts have authority to 
afitord redress. 

Whether a church member is amenable to ec- 
clesiastical punishment is to be determined by 
the proper officers or judicatories of the par- 
ticular church, in accordance with its rules of 
government and discipline. From their final 
decision no appeal lies to a civil court. In the 
language of the United States Supreme Court 
{Watson vs. Jones, Dec. 1871, 13 Wallace p. 
728) : ^‘The law knows no heresy and is com- 
mitted to the support of no dogma, the establish- 
ment of no sect. The right to organize voluntary 
religious associations to assist in the expression 
and dissemination of any religious doctrine, and 
to create tribunals for the decision of contro- 
verted questions of faith within the association 
and for the ecclesiastical government of individ- 
uals, congregations, and officers, within the gen- 
eral association, is unquestioned. All who unite 
themselves to such a body do so with an implied 
consent to this government and are bound- to 
submit to it.’^ * The disciplinary authority of 
such bodies, and the rights and duties of their 
members, are governed by the same general rules 
of law that control in case of social or political 
clubs or other private organizations. See Canon 
Law. 

DISCIPLINE, The. A form of self-castiga- 
tion. See Flagellation. 

DISCLAIMED ( from disclaim, OF. dis- 
darner, desclamer, from ML. disclamare, to re- 
nounce, from Lat. dis-, apart -{- clamare, to 
claim; connected with Lat. calare, Gk. Kdkelv, 
Icalein, to cry aloud). In law, a renunciation, 
repudiation, or disavowal of * , or 

liabilities by words or conduc ■ ‘ 

1. In actions involving real estate, a renun- 

ciation by a party of his character as tenant of 
one of the other parties to the action. Wliere a 
tenant sets up a claim of title in himself, supe- 
rior to that of his landlord, or alleges that the 
one of whom he nominally ’ ' " > * is 

not the owner, or has not ■ ' ■ ■ in 

the property to execute a valid lease, and refuses 
to recognize him as his landlord, it is said to be 
a disclaimer, and, even if not sustained by the 
proof, works a forfeiture of the lease at the 
election of the landlord. A mere verbal refusal 
to recognize the lessor as landlord is not con- 
sidered sufficient; it must be made where it will 
become a matter of record, as in a proceeding 
involving the rights of the landlord in the prop- 
erty. See Ejectment; Landeoed and Tenant. 

2. The act by -which a person refuses to ac- 
cept an estate "which is devised pr conveyed to. 
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him. This is usually accomplished by a deed or 
other writing, and, in order to be recognized 
without making application to the court, should 
be made before the devisee or grantee has in any 
way, by words or acts, shown assent to the devise 
or conveyance- It most frequently occurs where 
jiroperty is conveyed to one as trustee for an- 
other, and he does not care to assume the duties 
and responsibilities of the trust. See Eqihty; 
Teijst. 

8. In equity pleading, a written statement 
by the defendant, disavowing or renouncing any 
interest in, or claim to, the matters set forth 
in the complainant's bill. It is a formal mode 
of defense and entitles the defendant to a hearing 
on the question as to whether he has any in- 
terest or connection with the matters in contro- 
versy, and, if he succeeds in ■ that he 

has not, he is entitled to an order striking out 
his name as party defendant. It does not deny 
any of the material allegations of the bill and is 
not available wdiere facts are alleged which, if 
not controverted, would show a liability on the 
part of the defendant. Usually, therefore, it ac- 
companies an answer, and the two pleadings are 
considered together. See Pleading. 

4. In patent law, a properly attested writing 
stating that the one who executes it is a patentee 
of a certain invention, and that he has discov- 
ered since- filing his claim that he was not the 
first inventor of, and therefore wishes to elimi- 
nate from his claim a part of the thing which he 
originally included, through mistake or inadvert- 
ence, in the specifications, or statement of the 
nature and object of his invention. This should 
be attested by witnesses and filed and recorded 
in the Patent Office, and it is then considered as 
a part of the original specifications. The part 
which he seeks to retain must be clearly sepa- 
rable and ’* *■ " from the part elimi- 

nated and still De a patentable invention. Fraud 
or deception in making his original application 
will prevent a patentee from taking advantage 
of this rule. See Invention; Paten 1 , Speci- 

nCATTON. 

DIS'CO, or DIS^'KO. A large island off the 
west coast of Greenland, in lat. 70° N. (Map: 
Arctic Regions, H 7). It is separated by a 
narrow channel from the Nugsuak Peninsula, 
and from the mainland on the south and east by 
Disco Bay. Disco Fiord deeply penetrates it 
from the west. The island has more than 3100 
square miles and rises over 3000 feet. Godhavn, 
or Lievely, on the south coast, is the seat of the 
Danish administration for northern Greenland 
and has 300 inhabitants. 

DISCOB^OLI (Neo-Lat. nom. pi., from Gk. 
dicTKo^oXos, dishotolos, discus-thrower, from 
dltncos, diskos, discus -{- ^dXkeiv, hallein, to 
throw). A gron]^ of characterized by the 

union of the' riidimoiitiiry ventral fins to form, 
the bony centre of a ventral sucking disk, en- 
abling its possessor to attach itself to other 
objects. As now defined, the Discoboli include 
two or three families and about 50 species, in- 
habiting the northern seas, of which well-known 
examples are the lumpsuckets (q.v., for illus- 
trated details ) . Cuvier included the remora, a 
fish now placed in another group. 

DISCOB'OLUS (Lat., from Gk. 5icr/co/36Xos, 
disJcoholos) . The thrower of the discus (q.v.). 
The most celebrated statue of a discobolus was 
executed in bronze by the Athenian sculptor 
Myron (q.v.). It is known from several marble 
copies, the best of which is a life-size statue in 
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the palace of Prince Lancelotti at Pome, found 
on the Esquiline in 1761. This statue repre- 
sents the athlete at the moment of gi'eatest mus- 
cular tension, when, having swung the discus 
back to the full stretch of his arm, he is about 
to hurl it forward with all his strength. Con- 
sult E. A. Gardner, A Handbook of Greek Sculp- 
ture^ p. 238 (London, 1911), Another celebrated 
marble copy is in the Vatican; for a photograph 
of this and an account of the discus throwing, 
consult Gardiner, Greek Athletic Sports and 
Festivals (London, 1910). See Plate of Greek 
Art. 

DIS'COGLOS'SID^ (Neo-Lat. nom. pL, from 
Gk. diaros, diskos, discus -f- yXcocra’a, glossa, 
tongue). The h ' . ' frogs, a small family 

having many • of structure, promi- 

nently the disklike form of the tongue, and the 
fact that in the advanced tadpoles the breath- 
ing pore is in the middle of the under sur- 
face of the body instead of on the left side. 
The painted frog {Discoglossus pictus) of south- 
ern Europe is a typical form, and other repre- 
sentatives are the feuerkrote (q.v. ), the African 
midwife frog (q.v.), and others of the genus 
Alytes, and a small species {Liopelma hoch-^ 
stetteri) of New Zealand, notable as the^ only 
amphibian native to those islands. 

DIS'COMYCE^TES (Neo-Lat, nom. pL, from 
Gk. dlcricost diskosj discus piiktjs, mykes, fun- 
gus ) . A name formerly applied to those groups 
of Ascomycetes (q.v.) whose ascoearps are open, 

• * ’ '* disks, saucers, cups, funnels, etc. 

^ . -carps are seen most commonly on 

lichens. 

DISCOPH^ORA. See Jellyfish; Medusa. 

DIS'CORD (OF. desGorde, Fr, discord, It. dis- 
cordia, soordia, from Lat. discordia, from dis- 
COTS, inharmonious, from dis-, apart -|- cor, 
heart ) . Sounds that have no harmonical rela- 
tion whatever; differing from dissonance (q.v.), 
which in musical language is applied to sounds 
that are in ‘ ‘ 'L correct relation to 

one another, , ■ . 1 . ■ nsonant. Discord is 

sometimes wrongly used for dissonance. 

DISCOR'DAL STONES. See Archaeology, 
Ameetcak. 

DISCOR'DIA. In Roman mythology, the god- 
dess of strife, known to the Greeks as Eris 
(q.v.). 

DIS^COTJNT (ML. disoomputus, from discom- 
putare, to discount, from Lat. dis-, apart -j- com- 
putare, to reckon, from com-, together -|- putare, 
to cleanse, from putus, pure). A deduction 
from a stated price or from a sum due at a 
future time. Merchants often deduct a certain 
sum from an account if payment is made before 
the bill is due. Business houses commonly pub- 
lish price lists which in course of time are cor- 
rected by means of stated discounts. Even 
double and triple discounts are common. Thus 
10 per cent off 20 per cent off 40 per cent means 
a reduction of 40 per cent from the list price, 
and a reduction of 20 per cent from this amount, 
and finally a reduction of 10 per cent from this 
result. Such discounts are called trade or com- 
mercial discounts. 

Banks, in purchasing promissory notes- be- 
fore they are due, customarily deduct from the 
amount of the note at maturity a certain per 
cent, called hank discount. In case of loans it 
is customary for banks to deduct the interest 
in advance, leaving the borrower an amount 
equal to the face of the note less the interest. 
The form of discount known as true discount is 


now practically obsolete. It was computed thus ; 
Divide the future worth of the note, i.e., its 
amount at maturity, by the future worth of one 
dollar, and the result is the present worth of 
the note. The difference between the future 
and present worth is the true discount. By 
discount is also meant the depreciation ex- 
pressed as a rate per cent of the par value 
of a fixed investment; e.g., on railway stock 
bought at 115 and sold at 95, there is 20 per 
cent discount. The rates of bank discount vary 
according to the demand for money and the 
nature of the security- The range in the United 
States is approximately from 3 per cent to 10 
per cent except in case of doubtful securities, 
wj • ’ ■ ' -es are exacted. 

L)l .^COV.!’ I{ ' n" (from discover, OF. descovrir, 
Fr. decouvrir, It. discojyrire, from ML. disco- 
operire, to discover, from Lat. dis-, away + 
cooper'ire, to cover, from co-, together + operire, 
to cover), Title by. The title or sovereignty 
acquired by a nation through the discovery by 
its agents or subjects of territory over which 
no other power exercises sovereignty. As the 
foundation for claim of title, discovery has 
ceased to be of practical importance with the 
disappearance of unexplored regions and has 
given place to occupation as a means of con- 
ferring proprietary or sovereign rights. Inter- 
national law considers discovery to give only 
inchoate title, which must be completed by oc- 
cupation, by settlement or military posts within 
a reasonable period, and the untimely inter- 
ference of another state with the territory 
affected might justifiably be construed as a 
hostile act. What acts are sufficient to effect 
absolute title, and what is a reasonable time, 
can only be determined by consideration of 
the circumstances of each particular case. For 
instance, the act of discovery is valid until a 
proper time has elapsed for the preparation of 
an expedition for permanent occupation. But 
this presumption ceases when standing alone, 
compared with acts of continuous or actual set- 
tlement by another power. Where exploration 
is made and other evidence of interest given, 
the extinction of the claim may be long post- 
J)oned unless confronted by a definite act of 
appropriation by another state without protest. 
So, in conclusion, it may be said that the inten- 
tion of a state to take possession of territory 
discovered by its subjects must be promptly 
signified in some unmistakable manner if it 
is to be available against foreign interests seek- 
ing a foothold. The same rule applies to oc- 
cupation as a root of title. 

The titles which Spain and Portugal first 
claimed in the New World were founded on 
papal ^ants. In 1493 Alexander VI granted 
to Spain all lands beyond a line 100 leagues 
west of the Azores. This was later modified 
by treaty with Portugal fixing a new line 370 
leagues west of the Cape Verde Islands* Such 
claims were disregarded by the Protestant 
states, which sent out agents commissioned to 
discover and acquire any ^‘heathen lands.” 
These discoveries were made the basis of claim 
of title absolute and were of practical value 
in giving -'.'"ififari:. to subsequent acts in 
themselves <’o;r.i nil or inadequate. The dis- 
covery was followed by some formal act of pos- 
session in the planting of a flag or erection of 
a monument as notice of the intention of the 
state to whom the expedition belonged. The 
claims based on these discoveries and confirmed 
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bj later occupation and settlement developed 
the conflicts which have marked the history 
and determined the possession of the Western 
Continent. Writers on international law uni- 
formly hold that discovery, to be effective, must 
be made by authorized agents of a state, or 
that, if made by a private citizen or subject, 
the act be promptly adopted by the government. 
This was declared to have been the weakness 
in the American case in the Oregon Question 
(q.v. ). Captain Gray entered the mouth of the 
Columbia River in 1792 in a i'a-''*’ •. >sel. No 

recognition was made by v I ■! s ! States 
government at the time, and shortly afterward 
Captain Vancouver, engaged in surveying the 
coast for the British government, sailed several 
miles up its course. In 1811 the “ ■ * 
post of Astoria was founded by the j* ■ • • 

Company, a private corporation. The dispute 
was settled by the Treaty of 1846 without ex- 
pressly conceding the American claim. Africa 
furnishes almost the only territory to which the 
principles of discovery and occupation now have 
a vital application. In 1856 the United States 
adopted a code of rules to govern the rights of 
discovery of guano Islands. Consult the author- 
ities referred to under Inteknational Law. 

DISCOVERY, Bill of. An equitable remedy 
which is sometimes used to enable a plaintiff or 
defendant in an action, either at law or in 
equity, to obtain information and proof as to 
facts and documents necessary for the prosecu- 
tion or defense of his case, where such means 
of proof are within the knowledge or possession 
of the opposite party. The bill should not ask 
for any relief as to the matters in controversy, 
but may ask for an injunction staying further 
proceedings in the action until the discovery is 
obtained. It must only ask for the disclosure 
of facts or the production of deeds, writings, or 
other things in which the party has a title or 
interest, and which are essential to be estab- 
lished in order to sustain his side of the case, 
and must show some merit in his claim or de- 
fense. Thus, a devisee of real property under a 
will might maintain such a bill for the produc- 
tion of the title deeds of the particular property 
to which he has become entitled, in order to 
trace the devisor’s interest, and consequently 
enable him to establish his claim. The bill 
must not demand any information which is 
clearly only in the nature of evidence for the 
opposite party, as it is not for the purpose of 
compelling him to disclose the manner in which 
he will endeavor to establish his side of the 
case. It will only be entertained in civil, not 
in criminal, actions. It is still a common rem- 
edy in States having separate courts of law. 
and equity, but has been abolished or has fallen 
into disuse in States having codes of civil pro- 
cedure, as in New York, where a party has a 
right to call his adversary as a witness and 
compel the production of books and documents 
by subpoena duces tecum. In England discovery 
is no longer confined to a bill in equity, but 
may be had on proper application to the High 
Court. See Equity; Evidetstce; SuBPCEisrA. 

DISCOVERY, The. 1. The small ship in 
which Henry Hudson explored the northeastern 
coast of America in 1610. The vessel was later 
commanded by Sir Thomas Button, who dis- 
covered Nelson’s River, and still later (1615-16), 
by Baffin and by Bylot. She was originally 
built (1602) by the East India Company, to 
discover the “Northwest Passage,” under the 


command of George Waymouth. 2. A steam 
vessel employed, together with the on the 

British Arctic expedition (1875-76) under Sir 
George Nares. 

DISCRIMINANT. See Equatio?!; Detee- 

MINANTS. 

DISCRIMHNA'TION ( Lat. discrimination 
from discrimtnare, to discriminate, from discer- 
nere, to discern, from d%s-, apart + cernerc, to 
perceive). A distinction made between patrons 
by one engaged in a public or common calling, 
such as that of common carrier or innkeeper. 
Such discrimination is a violation of a duty 
imposed by the common law. It is the legal 
duty of every one engaged in such a calling to 
serve all persons in the order in which they 
present themselves and to charge no one more 
than a reasonable rate. Speaking generally, he 
must treat all alike; he must afford equal ac- 
commodations and facilities to all, and he must 
not exact from any one an excessive rate for 
his services. Further than this, however, his 
common-law duty does not extend. He is at 
liberty to charge less than a fair rate to any 
one. Others, it is held, cannot justly complain 
of such favoritism, so long as his charges to 
them are reasonable in amount. In the lan- 
guage adopted by the New York Court of Ap- 
peals, * R« '■■ ■ preference in rates of com- 

pensation, the carrier’s obligation is to charge 
no more than a fair return in each particular 
transaction, and, except as thus restricted, he 
is free to discriminate at his pleasure. This 
is the equal justice to all which the law exacts 
from the common carrier in his relations with 
the public.” To put it in another way, the 
common law prohibits positive discrimination, 
but does not forbid negative discrimination. It 
does not permit the common carrier to trans- 
port one man’s goods in preference to those of 
another; but it does allow him to carry for 
favored individuals at an unreasonably low rate, 
or even gratis. 

When railways came into operation, their 
managers took advantage of this rule of the 
common law and made especially low rates to 
those who gave them their exclusive patronage 
as well as to those whom they chose for any 
reason to favor. This practice has evoked a 
good deal of legislation, both in England and 
in the United States, having for its object the 
prohibition of every form of discrimination or 
preference by carriers. The earliest statute on 
this subject is the act of Parliament known as 
the Railways Clauses Consolidation Act of 
1845, Its main purpose was to prohibit a com- 
mon carrier from charging more to one person 
' the same time, it charged to others 
kind of service. It has served as 
the model for Federal and State statutes in the 
United States. In some of the States the prin- 
ciple has been embodied in constitutional pro- 
visions. This is a sound public policy. ^ It 
operates to prevent great railroad corporations 
from building up the business of favored in- 
dividuals to the injury of others. 

The most important piece of Federal legisla- 
tion bearing on this topic is that known as the 
Interstate Commerce Act of 1887. Its avowed 
purpose is to promote and facilitate commerce 
by the adoption of regulations to make charges 
for transportation just and reasonable and to 
forbid undue and unreasonable preferences or 
discriminations. The evils which it was in- 
tended to correct have been judicially described 
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as ordinarily taking '‘the shape ^ of inequality 
of chaiges made, or of facilities furnished, 
which are usually directed by or tolerated for 
the promotion of the interests of the corpora- 
tion itself, or for the benefit of some favored 
persons at the expense of others, or of some 
particular locality or community, or of some 
local trade or commercial connections, or for 
the destruction or crippling of some rival or 
hostile line/’ The act does not attempt, how- 
ever, to prohibit all discriminations and pref- 
erences. It aims only at those which are unjust 
and unreasonable. It does not ignore the prin- 
ciples that one can sell at wholesale cheaper 
than at retail, nor that the carrier should be 
allowed to make a specially low rate to secure 
l)usiness which would otherwise go by other com- 
petitive routes. For later legislation, including 
that of 1906, see Railways . 

See Interstate Co:mmerce Commission and 
authorities there cited; consult also Beale, 
On. Bailments, chap, xi (London, 1900) ; In- 
terstate CommeTce OonMyiission vs. Baltimore 
and Ohio Railroad, 145 U. S. 263 (1892) ; Tecoas 
and Pacific Ra'iUoay vs. Interstate Commerce 
Commission, 162 U. S. 197 (1896). 

BISCEIMIlsrATION, Sensible, or Differ- 
ential Sensitivity. The name applied to an 
intellectual function of extreme importanee—our 
capacity to pronounce upon the likeness or differ- 
ence of sense presentations- The phrase “must 
not be taken to denote a faculty of comparison, 
in the sense of a peculiar conscious process 
existing alongside of the various contents. It 
merely expresses, in the first instance, the gen- 
eral fact that we have different experiences and 
experience them differently; in other words, it 
covers the introspection (q-v.) of different con- 
tents and the report of their difference. . . . 
But we also use it to indicate our experience of 
like contents, and our report of their likeness.’^ 
(Kiilpe.) The differential sensitivity would, 
then, be exercised if we were called upon to 
judge of the likeness or difference of two reds 
or of the a of two violins. In such cases we 
(a) experience the colors and tones in the same 
or in different ways; they make the same or a 
different impression upon our mind; while we 
then (5) formulate this experience in words, 
saying “like” or “different,” as introspection dic- 
tates. The former process, of introspective dis- 
crimination, is termed the direct, the latter, of 
the experience in words, the indirect, 
( niial sensitivity. There are, then, two 
problems before us. We must ask, first, as to 
the conditions under which we are able to dis- 
criminate, and the limits within which discrimi- 
nation is valid; and, second, as to the adequacy 
of language to reflect or reproduce the results 
of introspection. 

1. A very little consideration suffices to show 
that an accurate comparison of sense contents 
cannot be undertaken in any and every case of 
difference; but that certain favorable conditions 
are necessary to a reliable judgment. Suppose, 
e.g., that we have two reds before us — a 
saturated red, and a reddish gray of the same 
tint. (See SATtmATiON.) It is impossible, 
with all iirijri.hh care in comparison, to 
assert that the saturated red is three or four 
or any definite number of times as red as the 
less saturated color. The one impression is that 
of a “good” red; the other that of a dull or 
gray red; more we cannot say. Or suppose that 
three pressures are given — a light, a moderate, 
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and a heavy. It is impossible to assert with 
any confidence that the moderate pressure is 
three times as much heavier than the light as 
the heavy is than the moderate; we can say that 
the former difference is “a good deal greater” 
than the latter, but that is all. Now experiment 
has proved that the conditions favorable to exact 
discrimination are realized in two, and only in 
two, instances; and it is, .m ouVniL>1\ , with 
these that investigators of the differennal sensi- 
tivity have occupied themselves. The first in- 
stance is that of “difference determination,” the 
second is that of “difference comparison.” In 
the former procedure the ’ ’ ‘ aims to 

determine the “just noticeable diuerenee” be- 
tween two like contents; in the latter, to effect 
an equality of sensation differences or sense 
distances. An illustration of difference deter- 
mination appears under the title Audition 
(q.v.) ; it is found that two tones are discrimi- 
nable, in the middle region of the musical scale, 
if their pitch numbers differ by 0.2 of a vibra- 
tion. This value measures the just noticeable 
difference of tonal quality- As illustrations of 
difference comparison, we may take the follow- 
ing: given two tones, it is required to find a 
tone which lies, for sensation, midway between 
them; and, given a black and a white, it is re- 
quired to find a gray which appears to be equi- 
distant from both. Let the tones have, e.g., the 
pitch numbers 200 and 400; then the middle 
tone has (approximately) the pitch number 300; 
the stimulus distance 300-200 is equal, in sen- 
sation, to the stimulus distance 400-300. In 
other words, we have the required middle tone 
when we have the arithmetical mean between 
the two tonal stimuli. With the lights the case 
is different. Let the unit of black have the pho- 
tometric value 1, and the unit of white the 
photometric value 60; so that a white disk 
(360°) stands to a black disk as 360 X 60 to 
360 X 1, or as 21,600 to 360. The middle gray 
is not the arithmetical mean, a disk of 180° 
Avhite and 180° black (value 10,980). This mix- 
ture appears much too light. The middle point 
is found rather with a disk of some 41° of white 
and 319° of black, i.e., with a stimulus whose 
photometric value is approximately 2788, the 
geometrical mean between the limiting black 
and white. It is clear, then, that the course of 
the differential sensitivity is not the same for 
tones and for lights. By an extension of ex- 
periment to the qualities of the other senses, 
and to the sensation attributes other than qual- 
ity (see SENSA.TION), various laws of the differ- 
ential sensitivity have been established. (For 
an example, see Weber’s Law.) A valid deter- 
mination of these laws is possible only on the 
condition that the sources of ''Lil error 

are strictly controlled by the ii!* » m.j K'r. At- 
tention, expectation, and practice must be at 
their best; habituation and fatigue must be 
avoided (see these terms). The “constant 
errors” of time and space must also be ruled 
out; as many experiments must be taken in the 
time order ah as in the order ha, and as many 
with stimulus a to the right as with the same 
stimulus to the left ; and the results of the 
double series .iv. r.iLr.-d "Moreover, the instruc- 
tion given to ■!’’ cr must be specific and 

clearly formulated and must be frecjuently re- 
peated, since the attitude which is set up by 
the instruction determines not only the direc- 
tion of alb 'dhui 1 111 also the mode of appre- 
hension of i'.- i ntl !■ 'll in hand. 
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So far we have spoken of the magnitude of 
the differential sensitivity. This may be ex- 
pressed in two ways, absolutely and relatively. 
If, e.g., I can just distinguish a light of 50- 
candle power from one of 50.5-candle power, the 
value .5 gives a measure of the absolute, and 
the value .5/50 or 1/100 a measure of the rela- 
tive differential sensitivity. But we can also 
measure the delicacy of the discriminative func- 
tion. An observer might, in one test, distin- 
guish between lights of 50 and 50.2, while in the 
next "*■ ’ e could distinguish only be- 
tween , ■ > ■ -. Here the magnitude of the 

differential sensitivity, as averaged from the 
two tests, is ,5; but the observer is evidently 
less delicate of discrimination than another who 
should give the values 50.4 and 50.6 in successive 
trials. Hot only the average, but also the fluc- 
tuation of that average, must therefore be con- 
sidered in a general measure of discrimination. 

2. We turn to the question of the indirect 
differential sensitivity. And we must note, in 
the first place, that the importance of language 
as an instrument of psycholog-y can hardly be 
overestimated. The flexibility and ready varia- 
tion of the spoken sentence and the permanence 
of the written record are very great advantages. 
Still, language is discrete, while the stream of 
consciousness is continuous ; so that, at the best, 
we are seeking, so to say, to reproduce a fresco 
by a mosaic. Moreover, the gelation of the 
contents of consciousness to the words that de- 
scribe them is not constant; while some experi- 
ences call up habitual and familiar phrases, 
others baffle us, cause us to pick and choose our 
terms, and to halt for the right expressions. 
We cannot, then, take it for 
crimination and the report , i 

always run parallel, that the ^^good observer’^ is 
necessarily a “good reporter.” The difficulty 
which here presents itself may be overcome by 
a fitting instruction given to the observer. Sup- 
pose, e.g., that the observer is asked to dis- 
criminate between two weights; he is instructed 
(1) to judge the second weight in terms of the 
first, and (2) to report the second weight as 
“heavier,” “lighter,” or “the same.” Hot only, 
as w^e have seen above, does such an instruction 
set up an attitude which determines the clear 
apprehension of the task, and the direction of 
attention to the specific problem; it also deter- 
mines the exact terms in which the report is to 
be formulated. With practice such a report may 
become as automatic as the direct discrimina- 
tion, so that a uniform series of results is 
assured. Consult: Fechner, Elemente der Psy~ 
cJiophysiJc (Leipzig, 1889) ; Wundt, Grundzuge 
der physiologischen PsycJiologie (ib., 1910-11); 
Kuelpe, Outlines of Psychology (London, 1909) ; 
Titehener, Eceperimenfal Psychology (Hew York, 
1905). 

DIS'CUS (Lat., fron'i Gk. dCaKos, dislcos, disk) 
THROWING. An athletic sport. Originally 
the discus was a circular piece of stone (some- 
times metal) about twelve inches in diameter, 
which the discobolus (Gk. 5icrico/36Xos ) , or thrower, 
in the ancient Greek games pitched from a 
fixed mark to the greatest possible distance; the 
competition of rival athletes constituting the 
game. In the ancient Olympic games discus 
throwing was one of the five exercises of the 
pentathlon, and it was introduced in the revival 
of the games at Athens in 1896. In this con- 
test the discus must weigh 4 pounds, 6% ounces, 
and must be thrown from an 8-fOot, 2% -inch 
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circle. Under these conditions an expert may 
throw the discus 140 feet or more. See 
Discobolus. 

DISEASE, diz-ez'. “Any departure from, 
failure in, or perversion of normal physiological 
action in the material constitution or functional 
integrity of the living organism” (Foster's Medi- 
cal Dictionary). Practically, a disease is a 
particular condition of ill health dependent upon 
some cause other than normal decay from age. 
Convenient, though not strictly scientific, is the 
division of diseases into functional and organic. 
A disease is organic if a certain organ is affected 
by it, changes occurring in the tissues. In a 
functional disease the organ in question does not 
properly perform its functions, but is itself 
intact; properly the disease exists elsewhere 
than in that organ, the organ being disordered 
as a reflex result of distant changes. Diseases 
are termed diathetic when dependent upon a pre- 
disposition or diathesis (q.v.) ; they are termed 
enthetie when arising from external causes en- 
tirely. Many diseases arising from the entrance 
and growth of bacteria from without are called 
germ diseases. \ - diseases are those 

caused by altere . .■ of the cells of the 

body. This altered function may be due to the 
action of bacteria, which are naturally found in 
the body, as in the digestive tract. The reten- 
tion of faeces in the intestine, or of uric acid or 
peptones and albumoses in the blood, causes 
disease from the generation of poisonous alka- 
loids termed leucomaines. See Bacteria; Dis- 
ease, Germ Theortof; Medicine; Distribution 
OF Diseases. 

Feigning of Disease. This is much practiced 
in the army and navy, and by convicts and 
others anxious to escape from discipline, or 
procure a discharge from compulsory service. 
It is also practiced by unfortunates who want 
to rest in hospitals during the winter, or by im- 
postors who seek to gain money b\ iP'OTwing- 
sympathy. It is technically called irnlingt^! i \n. 
The detection of feigned disease, of course, neces- 
' ' ,'he educated physician, and is 

' - ' a thorougl !.■ 1 ’ of the 

reality, unless, indeed, the ■ • :»e very 

crude. The diseases most commonly simulated 
are epilepsy, catalepsy, convulsions, blindness, 
deafness, paralysis, insanity, neuralgia, rheu- 
matism, disease of the heart, and generally all 
disorders which may exist without leading to 
any distinct external appearances. Ulcers of 
the legs, however, have often been made, and 
kept open artificially through the application 
of irritant substances, and vomiting or coughing 
up of blood is very easily simulated. The de- 
tection of such impostures is easy or not accord- 
ing to the opportunities and knowledge and skill 
of the deceiver, as compared with those brought 
to bear on the discovery of the fraud. Carefxil 
testing is always necessary, as well as observa- 
tion of the patient when he is unconscious of it. 
The medicolegal importance of this subject is 
decided. Many actions are 1 rail- 

road companies to recover damages for alleged 
injuries resulting in nervous diseases. It rests 
with the neurologist to decide if such diseases 
exist, and none but an expert can determine the 
truth. The questions then arise whether the 
nervous disease existed before the injury, or 
whether it was aggravated by the injury so as 
to incapacitate the patient, or whether it has 
appeared since the injury and is due to a 
subsequent cause. For a consideration of the 



68 


DISEASE 


DISEASE 

question and an account of a family of malin- 
gerers, consult Bailey, Diseases of the Nervous 
System Resulting from Accident and Injury 
(New York, 1906). 

DISEASE, Germ Theory of. The theory 
that seTeral enthetic diseases are caused by 
entrance into the body of germs of a vegetable 
nature, which during their growth produce 
chemical changes and give rise to chemical 
products. These chemical products, like other 
poisons, alter functions, disturb the processes 
of nutrition and repair, and cause disease. The 
germ theory, in a less accurate form, was pro- 
posed by a few investigators as early as the 
seventeenth century. (See Bacteria.) Van 
Leeuwenhoek's discovery and description of the 
microorganisms which his imperfect optical in- 
struments brought into view interested Lange 
and Hauptmann, who theorized at once on the 
important role the miscalled _ “animalcules" 
might play in the production of disease. Among 
the maladies which they considered to be^ prob- 
ably due to contagium animatum were epilepsy, 
gout, pleurisy, typhus fever, measles, smallpox, 
and puerperal fever. In 1701 Andry and Linne 
announced that svphilis has a similar origin. 
Lancisi, in ITIS," made a parallel claim for 
malaria. Following these most valuable^ deduc- 
tions and theories came the publication, in 
1762, of the results of the investigations and 
deductions of Antonins Plenciz, a Viennese phy- 
sician, who declared that all infectious diseases 
were caused by microorganisms, and that the 
infective material consisted of either minute liv- 
ing animals or plants, letting a flood of light 
upon the ^vhole subject through these brilliant 
discoveries of the truth. He stated his belief 
that differences in the leng’th of the period of 
incubation of diseases were due to differences 
in the time of development of special germs, as 
they multiplied in the body. He suggested the 
conveyance of germs through the air. He made 
original investigations into the nature of the 
processes of putrefaction and fermentation, and 
stated, as a conclusion reached by his deductions, 
that such processes result from the presence, 
growth, and multiplication of living organisms. 
Following the publication and discussion of 
these statements arose the theory of spontane- 
ous generation of minute animal and vegetable 
organisms, advocated by Needham, in 1749, after 
loosely conducted experiments. Bonnet, in 1762, 
Lazarus and Spallanzani in 1769, Schultze in 
1836, Schwann in 1837, Helmholtz in 1843, 
Schroeder and Von Dusch in 1854, Hoffmann in 
1860, Chevreul and Pasteur in 1861, all con- 
tributed results of accurate scientific experi- 
ments which showed the absolute falsity of the 
theory of spontaneous »m. But, incredi- 
ble as it may now jn, i not till 1876 

that the combined results, philosophical, chemi- 
cal, and biological, of Tyndall and Cohn set the 
question at rest and established the fact that 
“all life comes from life," to use the words of 
Harvey's law. About 1873 the germ theory of 
disease was authoritatively restated, and germ 
causation became an accepted principle. 

Q-erms in the Body. The question as to how 
germs enter the body and the means of defense 
against them which the body possesses is one of 
extreme importance. When we think of the 
omnipresence of germs, in the air we breathe, 
in the water we drink, in much of the food we 
eat, in the soil upon which we walk, in fact in 
or upon almost everything we touch or with 


which we come in contact, the question why 
bacteria do not oftener enter the body tissues 
would seem to be more rational than why they 
sometimes do so enter. Fortunately most germs 
are harmless, but many are capable of produc- 
ing the most severe forms of disease. There are 
constantly present in the mouth, nose, and upper 
air passages, as well as throughout the entire 
gastrointestinal canal, microorganisms which 
under ordinary conditions are perfectly harmless. 
Then, too, the body is so built as to offer very 
powerful resistance to the entrance into it of 
most germs. First in importance of the body 
defenses against germ invasion is the skin. The 
unbroken skin offers an almost impassable bar- 
rier to the passage of most forms of germs. 
Being the most exposed, it is also the strongest 
of the body defenses against the entrance into it 
of microorganisms. Few, if any, germs have the 
power to penetrate it, if healthy and intact. 
Any person accustomed to dissecting, operating, 
or performing autopsies with ungloved hands, 
noting with what impunity highly infectious 
material may be handled provided there is no 
broken surface, and how serious are often the 
results of an overlooked wound or a chance 
scratch, realizes the importance of the skin as a 
protection against germs. There are, however, 
certain normal openings in the skin. These are: 
(a) those of the digestive tract — the mouth 
and anus. ;■ ’ * with the ■ , ’ . ‘ 

stomach, ■ ‘ , rectum; (t, - 

the respiratory tract, the mouth and nose — 
leading into the larynx, trachea, bronchi, and 
lungs; (o) those of the genitourinary tract, the 
urethra and vagina — leading to the bladder, 
ureter, kidney, uterus, and Fallopian tubes; (d) 
the eye. These openings and tracts are lined by 
mucous membranes which may be considered as 
forming a second line of defense against germ 
invasion. Being less exposed than the skin, the 
mucous membranes are also less resistant than 
the skin to the entrance of germs. Indeed, to 
certain species of germs the mucous membranes 
are especially susceptible; as the mucous mem- 
brane of the intestine to the bacillus of typhoid 
fever, that of the respiratory tract to the diph- 
theria bacillus and to the bacillus of pneumonia, 
and that of the genitourinaiy tract to the 
gonococcus. To a great many of the most 
dangerous species of germs, however, the healthy 
mucous membrane, like the unbroken skin, pre- 
sents an impassable line of defense. Nor is the 
body helpless against the activities of germs 
even after they have entered its tissues. While 
the lymphatic system often furnishes the chan- 
nels by means of which germs are carried from 
one part of the body to another, the lymphatic 
glands themselves undoubtedly act as filters 
arresting the progress of the germs, while the 
lymph cells probably possess certain germ- 
destroying powers. Then, too, the white corpus- 
cles of the blood are endowed with properties 
which enable them to take up germs and de- 
stroy them. It is largely for this purpose, in. 
all probability, that the white blood corpuscles 
leave the vessels and pass out into the sur- 
rounding tissues in inflammatory conditions. 
Certain other cells probably possess this 
same power of destroying germs. Such cells 
are known as phagocytes^ and the process 
of germ destruction by them is called phago- 
cytosis. There are also developed in the body 
during the progress of germ infections certain 
substances which appear to be in solution in the 
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4. BACILLUS TUBERCULOSIS in Sputum (Eosin, Methylen 

bfue), 

5. STREPTOCOCCUS PYOGENES In Chains (Sulphuric 

Acid, iron Alum, Haematoxylin ; Learning). 

6. PNEUMOCOCCUS in Oapsuies (Copper Sulphate Method 

of Hiss). 


1. GONOCOCCUS In Pus Cells (Jenner Stain J F. C. 

Wood). 

2. BACILLUS KLEBS-LOEFFLER OF DIPHTHERIA (Sul- 

phuric Acid; Iron Alum, Haematoxyiin ; Learning). 

3. BACILLUS TYPHOSUS with Flagella (Van Ermengen’s 

stain). 
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fluids of the blood. These substances are known 
as antitoxins (q.v.) and have a distinctly in- 
hibitory effect on the further development of 
the germs. 

The effects upon the body mechanism of the 
activities of disease-producing germs vary, of 
course, greatly for the different germs. Certain 
general modes of action may, however, be men- 
tioned. 1. The direct (usually local) effect of 
the presence of the germs. Thus, in diphtheria 
the direct local effect of the germ in the throat 
is death of parts of the mucou^ membrane and 
the formation of wliat is known as a false mem- 
brane. In a similar manner the ulcers in the 
intestines in typhoid fever are due to the direct 
local action of the typhoid bacillus. Another 
local effect which germs may sometimes have 
consists in the formation of infectious emboli 
in different parts of the body. Thus, eg., in 
infectious endocarditis with bacterial growth in 
the heart valves, a little mass of bacteria may 
become detached and carried through the circu- 
lation until it reaches a vessel too small for 
it to pass through. Here it stops, forming an 
infectious embolus and thus setting up a new 
focus of infection. 2. The production of toxins 
(q.v.). These are poisons produced in the 
body by the activities of bacteria. They seem 
to be largely present in the plasma of the blood 
and are consequently distributed throughout the 
body. It is to these toxins that the systemic 
symptoms of an infectious disease are due, e g., 
the fever, prostration, delirium, etc. These 
toxins differ for different bacteria, a particular 
toxin probably being speeiffc for each species 
of germs. That a disease may be accepted as 
positively proved to be of germ origin, it must 
fulfill certain very rigid conditions. One single 
species of germ must always be found present 
in the diseases- This germ must not be found 
regularly in connection wdth any other disease. 
It must be possible to cultivate this germ artifi- 
cially and to separate it in what is known as a 
pure culture, i.e., a growth of this germ abso- 
lutely free from any other living substance. It 
must be possible to induce the same or a 
similar disease in animals by injecting them 
with this pure culture. Comparatively few dis- 
eases as yet fulfill all of these requirements. 
Among the most important of the diseases which 
have been proved to be of germ origin may be 
mentioned anthrax, actinomycosis, Asiatic chol- 
era, bubonic plague, acute cerebrospinal menin- 
gitis, diphtheria, erysipelas, glanders, gonorrhoea, 
influenza, leprosy, malaria, pneumonia, relaps- 
ing fever, syphilis, infantile spinal paralysis, 
tetanus, tuberculosis, and typhoid. Of the more 
important of the diseases which from their 
behavior are believed to be of germ origin, but 
in which the germs have not as yet been found, 
are hydrophobia, measles, scarlet fever, small- 
pox, typhus, a ' ' ■ . 

Bacteriologii ‘ ■ 'I'- . ■ many cases 

of disease a ■ ' species of 

bacteria present may be made by^ means of^ a 
bacterial examination of ■. T ■■■’■■*- 1 i iaterial 
during life. This is done ■ ■ T : • ■ ways: 

first, by cover -glass preparation ; second, by 
culture; third, by animal inoculation. In some 
cases a little pathological material may be ob- 
tained on a sterilized platinum loop; in others 
a piece of absorbent cotton wound about a stiff 
wire and formin'j: a “=-vab” is used, by means of 
which pu< or <'xudate< may he obtained and 
transported in a, slct:1o tos-t tube into which the 


swab is thrust; in still other cases fluid ma- 
terial may be obtained by aspiration. A cover- 
glass preparation is thus made: A very small 
amount of material is smeared over a cover 
glass in such a way as to leave streaks of it and 
not a continuous layer. After being dried by 
being held in the fingers, charged side upper- 
most, over a Bunsen burner, it is passed rapidly 
three times directly through the flame of the 
burner by means of a forceps, to ‘'fix'"* it. The 
cover glass is then held in the grasp of the 
forceps, charged side up and level, and the 
chosen staining fluid is dropped on it from a 
dropping bottle till it is completely covered. 
The cover glass is then heated over the flame 
and washed in water, and any other necessary 
processes are concluded, . to the method 

of staining employed. I lie cover glass with the 
charged side down, and wet th('r(iii'jhl\ with 
water, is placed on a microscopic slide, and the 
excess of water is removed by means of filter 
paper in the usual way. An oil-immersion lens 
is then used, for examination of the specimen. 

Culture mediums differ in different cases. 
Potato, agar-agar, litmus milk, glucose agar- 
agar, and glucose gelatin are used ; but the best 
culture medium for general purposes is co- 
agulated blood serum. At the slaughterhouse 
blood is obtained as it runs from the vessels of 
the beeves, preferably that which flows from the 
carotid artery, as it clots more quickly. The 
jar in which it is received is left in a cool place 
for 24 hours. After a few hours the clot is 
gently loosened from the sides of the jar, to 
facilitate its contraction, and after this the jar 
is not agitated. After about 24 hours the 
serum is removed with a pipette. Three parts 
of blood serum and one part of glucose bouillon 
are mixed to form the culture medium, which 
is run into test tubes in small quantities. The 
tubes are placed in a tilted position in the hot- 
air sterilizer, and when withdrawn the serum is 
found to be coagulated in a slanting position. 
Material obtained on a “swab,” e.g., from the 
throat of a suspected diphtheria patient, is 
lightly smeared over the whole exposed surface 
of the blood, serum in a culture tube. The cul- 
ture tube is then placed in an incubator or 
thermostat, and the bacteria are allowed to grow 
on the nutrient surface, for subsequent examina- 
tion with the microscope. 

Animal inoculations are made as follows: A 
small piece of suspected material may be in- 
serted under the skin of a mouse by means of a 
platinum wire, or a little fluid may be injected 
under the skin of a guinea pig or rabbit. After 
the death of the animal an autopsy is made, 
and various organs and tissues are examined 
microscopically. 

Special Examinations. In examining 
tum for tubercle bacilli, a, cov(T-glii-^ pnimra- 
tion is made fron* a dcn.^o gryyi>h-wbito ]jarT'c'!v* 
taken from the morning ''I'lio tubercle 

bacillus is a slender rod varying from 1.5 micro- 
millimeters to 4 micromillimeters in length, and 
about 0,4 micromillimeter in breadth, generally 
slightly curred. The bacilli occur singly, though 
in cultures they are sometimes found in chains 
of four to six links. Clublike forms and 
branches have been seen also. It must be dif- 
ferentiated from the smegma bacillus and others. 
In examining for the bacillus of diphtheria a 
blood-serum culture tube is inoculated by means 
of a sw’ab with exudate from the tonsils of the 
patient and is placed in the incubator for about 
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15 liours. The resulting growth is mounted on 
a slide and examined with a high-power lens. 
The bacilli will be found to be of varying size, 
from 1 to 6 micromillirneters long and 0.5 to 
1 niieromillimeter broad, straight or slightly 



curved, with rounded ends, singly or in pairs. 
For the detection of the plasmodiuin of malaria, 
a fresh specimen of blood is taken from the 
lobule of the ear, spread on a cover glass, and 
inverted on a slide so as to spread the specimen 
evenly. Fixation may he secured by heating, or 
by immersing in a mixture of absolute alcohol 
and ether. The preparation is stained to secure 
conti*ast between the parasite and the blood 
disks. Under the microscope the plasinodia ap- 
pear about the size of red blood corpuscles, dis- 
coid, star-shaped, in odd forms with prolonga- 
tions, flagellse, and branches, nucleated, granular, 
etc. If not lixed, the parasites show rapid 
amoeboid movements in a fresh preparation. 
Other micro-organisms are described under the 
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titles of the diseases they cause. Consult: 
Friedlhnder, Mihroshopische Technih ( Berlin, 
1900) ; Thoma, Lehrhtcch der pathologisohen 
Anatomie, trans. by Bruce (London, 1896) ; 
Abbott, Principles of Bacteriology (Philadelphia, 
1909 ) ; Mallory, and Wright, Pathological Tech- 


nique (ib., 1913) ; Sternberg, Bacteriology (New 
York, 1901) ; iSTewman, Bacteriology and the 
PuUic Health (Philadelphia, 1904) ; Muir and 
Ritchie, Manual of Bacteriology (New York, 
1913) ; Ball, Essentials of Bacteriology (Phila- 
delphia, 1913). See Bacteria; Microscopy; 
MxVLAJRIA. 

DISEASES OF ANIMALS. In ^ the gen- 
eral discussion of the diseases which affect 
animals various systems of classification have 
been adopted by different writers. The scheme 
here presented is that most commonly adopted. 
Animal diseases may be grouped under the^ fol- 
lowing five heads: (1) infectious; (2) poison- 
ing; (3) constitutional; (4) organic; and (5) 
diseases caused by animal parasites.^ Infectious 
diseases are due to the action of minute organ- 
isms in the blood or vital organs and tissues. 
Such diseases may he communicated from one 
animal to another by means of infected blood, 
by tissues, or by animal secretions containing 
the disease-producing organism. 

The most import^ant infectious diseases of 
animals are abortion, actinomycosis, contagious 
ag*alactia, anthrax, asthenia, blackleg, braxy, 
cattle plague, cerebrospinal meningitis, dog dis- 
temper, foot-and-mouth disease, fowl cholera, 
glanders, hog cholera, influenza, contagious 
pleuropneumonia, rabies, roup, swine plague, 
tetanus, Texas fever, and tuberculosis. Each of 
these is discussed in a separate article. 

Under diseases of poisoning are included cases 
of poisoning of an acute or chronic nature by 
mineral, plant, or animal poisons. The more 
common mineral poisons to which animals may 
gain access are compounds of arsenic, lead, cop- 
per, zinc, phosphorus and mercury, mineral acids,' 
and caustic alkaline substances. Among plant 
poisons mention may be made of stiychnine, 
opium, aconite, and various wild plants, such as 
water hemlock, larkspur, loco, veratrum, death 
camas, and lupine. The eating of large quan- 
tities of ergot produces the symptoms of ergo- 
tism (q.v.). Smuts and molds sometimes cause 
digestive disturbances of a more or less serious 
nature. Animal poisons include snake poison, 
bee stings, stings of certain other insects, aracli- 
nids and nematodes, such as the buffalo gnat, 
ticks, ascarids, etc. 

Diseases caused by animal parasites include 
those which are produced by parasitic worms, 
insects, mites, etc. Evety species of domestic 
animals is infested to some extent with parasitic 
round or fiat worms. The lung and stomach 
worms (q.v.) of sheep are periodically the 
cause of great losses to the sheep industry. The 
flukeworm, which causes liver rot (q.v.) of sheep 
and other animals, is of great economic im- 
portance. The nodular disease of fowls is due to 
the presence of tapeworms in the walls of the 
intestines. Trichinosis of hogs is due to in- 
festation by the round worm {Trichmella 
spiralis) . Beef and pork measles are conditions 
produced by the presence of tapeworms in an 
immature condition in the meat. The kidney 
worm, which usually lies imbedded in the fat 
tissue of the loins of hogs, occasionally pene- 
trates the kidney and causes death. Besides the 
examples already given, there is a considerable 
variety of round and flat worms vrhieh infest 
the intestines of domestic animals without caus- 
ing any marked disturbance except when present 
in unusually large numbers. 

Nearly all domestic animals are subject to 
mange or scab. This disease is due to the at- 
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tacks of various species of niites. One species 
with several varieties causes one form of scab on 
sheep, cattle, liorses, and goats. A few species 
of flies live, during a portion of tlieir life cycle, 
as parasites on or in animals. Chief among 
these are the horse botfly, sheep botfly, ox 
warble fly, and screw-worm fly. The last "three 
occasionally cause serious disease. Others, such 
as the stable fly, horn fly, and tabanids, are a 
source of great irritation and annoyance as well 
as of depletion through the removal of blood. 
Various species of ticks and fleas are well-known 
pests on domestic animals. Many parasites are 
of primary importance because of tlieir agency 
in the transmission of disease-producing miero- 

Loin’ either by mechanical conveyance or 
through serving as an intermediate host in which 
some development of the disease-producing agent 
takes place. Important among such parasites 
are the ticks, which are true intermediate hosts 
of the Texas fever and other organisms, and 
certain flies which convey trypanosomes which 
cause surra and other diseases. 

Under the head of constitutional diseases 
reference is ordinarily made to such pathological 
conditions as anaemia, scurvy, and diabetes, 
which occasionally prevail in animals as well as 
in man. 

The term “organic diseases” includes diseases 
of the skin, digestive organs, respiratory organs, 
circulatory organs, nervous system, and miiio- 
genital organs. Some of the numerous diseases 
which fall in this category are infectious. 

It will be understood that the system of classi- 
fication here proposed cannot be followed too 
strictly and that the different categories are 
not mutually exclusive. The various forms of 
scab and itch may readily be transmitted from 
one animal to another by contact and are there- 
fore contagious. The terms “infection” and 
*•( ('inagion.” however, usually have reference to 
diseases which are due to the action of bacteria 
protozoa and filterable viruses. Of the chief 
infectious diseases of animals, actinomycosis, 
anthrax, glanders, foot-and-mouth disease, rabies, 
tetanus, and tuberculosis may be transmitted to 
man. Consult: N. S, Mayo, Diseases of Animals 
(5th ed., New York, 1910) ; J. Law, Teost-Booh 
of Veterinary Medicine, 5 vols. (Ithaca, N. Y., 
1905-11) ; E. W. Hoare, A System of Veterinary 
Medicine, 3 vols. (Chicago, 1913) ^ Hutyra and 
Marek, Special Pathology and Therapeutics of 
the Diseases of Domestic Animals, 2 vols. (New 
York, 1913). 

DISEASES OE PLANTS. In addition to 
being of great scientific interest, diseases of 
plants are of immense economic importance. 
Losses running into millions of dollars have 
been caused in different countries by certain 
plant diseases. In Australia the wheat rust 
often greatly depreciates the wheat crop ; phyl- 
loxera has ravaged the vineyards of France; 
potato rot is held partly responsible for some of 
the famines in Ireland; mildew and black rot 
are serious enemies to grape culture in America, 
and in parts of California grape growing has 
been abandoned on account of disease. While 
the occurrence, though not the causes, of many 
plant diseases has long been known, their 
definite study (phytopathology) has been devel- 
oped since about 1885. Since that date our 
knowledge of the causes of diseases and of the 
means of preventing them has been growing vrith 
remarkable rapidity, and no country has added 
more to this information than the United States, 
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through the plant pathologists of the Depart- 
ment of Agriculture and of the several agri- 
cultural experiment stations. 

For ordinary purposes, plant diseases may be 
classified, according to their causes, into four 
categories, viz. : (1) those caused by fungi; (2) 
those caused by bacteria; (3) those due to 
3iematodes and insects; and (4) those due to 
pjhysiologieal causes. 

Taking these in the order of enumeration, the 
diseases due to fungi are given first rank, and 
they are perhaps the most widely spread and 
destructive of all. There is hardly a crop or a 
species of plant that is not liable to attacks of 
fungi through either its roots, stem, leaves, or 
fruit. The spores of fungi are exceedingly mi- 
nute, and through them disease is spread. They 
are carried everywhere by the wind, by insects, 
and other * ■ ‘ - "^inding lodgment upon a 
plant, if tl' . ■ are favorable, it is at- 

tacked. Plants not in perfect physical and 
7>hy-'(-]()'jh al condition offer an easy entrance 
to the germ tube sprouted from the spore, and 
the threadlike mycelium spreads the disease 
through the host plant, as it is called, the 
fungus being referred to as a parasite. All 
plants are not subject to the attack of the same 
fungi, since certain conditions render a given 
plant immune to some and susceptible to others ; 
nor are all fungi parasitic, since some live use- 
fully as saprophytes upon dead and decaying 
vegetation. Some fungi gain entrance to plants 
by sending their germ tubes through the minute 
breathing pores of the leaves; others dissolve 
their way through the cuticle by means of fer- 
ments which they secrete. Still others known 
as wound fungi can gain entrance only through 
some wound on the host plant, entrance having 
to be prepared for them. Once the host is at- 
tacked and the conditions of temperature and 
moisture favorable, the disease progresses with 
great rapidity, from individual to individual,^ 
and becomes a veritable epidemic. The host 
plant is injured in a number of ways, such as 
being robbed of its nourishment, having its 
water supply shut off, etc. Some parasites 
stimulate the host to unusual growth, as may be 
seen in the galls, knots, and ' -rne of 

which are of grotesque shapes, . ■ pro- 

duce stunted growth or destroy the host plant 
entirely. Many fungi which cause plant diseases 
are interesting on account of the fact that they 
exist in two forms, each of which lives upon a 
different plant. The phases which belong to one 
cannot be made to grow upon the other, hut 
the phases of each host readily inoculate the 
other. This is true of the fungus causing apple 
rust, the alternate form of which is found in 
the so-called apples of the red cedar or juniper. 
Different stages of one of the wheat rusts {Puc- 
cinia graminis) are found upon wheat and upon 
the barberry leaves. A disease of pine occurs 
in another form upon currant leaves, and many 
other similar examples are well known. Familiar 
examples of disease caused by fungi are the 
rusts and smuts of grains, potato rot, grape rot, 
clubroot, crown gall, plum knot, anthracnose of 
many plants, leaf spots, wilt diseases, mildews, 
scab, etc:, all more fully described under the 
names of their respective hosts. 

The second class of plant diseases to be con- 
sidered are those due to bacteria, over some of 
which there has been considerable controversy. 
Some writers have denied their bacterial origin,, 
hut the investigations of Dr. E. F. Smith and 
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others seem to prove that in a number of well- 
known instances bacteria are^ the immediate 
cause of disease. These investigators by care- 
fully conducted experiments have succeeded ^ in 
producing the diseases in question by inoculation 
experiments with the bacteria. Diseases of fun- 
gus origin for the most part attack certain defi- 
nite portions of plants, as the leaves, fruits, etc., 
destroying them and indirectly . ‘ he rest 

of the plant; but the bacteru ■ . espe- 

cially upon soft, herbaceous plants, attack any 
part of the plant and cause its sudden collapse 
without much delay. Prominent among the dis- 
eases attributed to bacteria may be mentioned 
the fire blight of apples and pears, crown gall of 
many plants, black rot of cabbage, a wilt disease 
of cucumbers and melons, a brown rot of 2 >ota- 
toes, eggplant, and tomatoes, a disease of sweet 
corn, a hyacinth disease, and a disease of celery. 
Most of these are fully characterized under their 
special names. 

Among the diseases of the third class may be 
mentioned the phylloxera, which attacks the 
roots of the grape, devastating the vineyards of 
Trance, Italy, Germany, and Europe generally, 
wherever varieties of grapes which belong to 
Vitis vinifera are grown; nematodes, or eel- 
worms, which attack the roots of many plants 
in parts of the United States, Europe, and else- 
where, causing galls to be formed to the great 
detriment of the plant; and thrips and aphides, 
wliose punctures cause a disease of carnations 
and doubtless many other plants. 

The diseases of the last class are due to some 
interference with the proper exercise of the func- 
tions of the plant — by improper nutrition, too 
much or too little water, light, heat, etc. These 
functional diseases manifest themselves in a 
manner similar to the bacterial diseases, the 
whole plant being affected. For these diseases 
the corrective means suggest themselves, the 
only di'^ ’ *• ' the discovery of the causes. 

The ■ ' ■ of the past few years have 

led to the discovery not only of the causes of 
many plant diseases, but also of the means 
whereby they may be prevented. Cures are not 
known for such diseases when the plant is once 
badly affected, so attention is given to their 
prevention. Sanitary conditions are necessary 
to keep plants in a healthy state. In order to 
prevent the spread of plant diseases all affected 
plants and parts should be collected and burned. 
All weeds and wayside plants likely to harbor 
the disease should be destroyed. Many diseases 
are spread by insects, and, as far as possible, 
these should ’ 'r y diseases may 

be prevented i ■ and repeated 

spraying of t . ; unaricide /’q.v.). 

The theory upon which these a i ■- \ .-i the 
copper or other substances used are detrimental 
to the germination of the fungus spores by which 
the diseases are spread. Experience has shown 
that much of the loss due to some of our most 
common and destructive plant diseases might 
have been absolutely prevented by the timely and 
thorough use of fungicides, and that at a cost 
very small indeed compared to the loss sus- 
tained. 

Bibliograpliy. Sorauer, Eandhuch der Pflan- 
zenkranJcheiteTir, new ed. appearing 'in parts (Ber- 
lin, 1910- ) ; Tubeuf and Smith, The Diseases 

of Plants Induced hy Cryptogamic Fungi (Lon- 
don, 1897); Lodeman, The Spraying of Plants 
(New York, 1S96) ; Massee, Diseases ,of Culti- 
vated Plants and Trees (London and New York, 


1910) ; Prillieux, Maladies des plantes agricoles 
(2 vols., Paris, 1895-97) ; Bacteria in Re- 

lation to Plant Diseases (2 vols., Wa-hin'^! )ri, 
1905, 1911) ; Freeman, Minnesota Plant Diseases 
(St. Paul, 1905) ; Faes, Les maladies des plantes 
cultivees et leur traitement (Paris, 1909) ; Dela- 
croix and Maublanc, Maladies des plantes cul- 
tivees (ib., 1909) ; Stevens and Hall, Diseases of 
Economic Plants (New York, 1910) ; Stevens, 
The Fungi which Cause Plant Diseases (ib., 
1913) ; Duggar, Fungous Diseases of Plants (ib., 
1909) ; Delacroix, Maladies des plantes cultivees 
dans pays chauds (Paris, 1911) ; Eriksson, Fun- 
goid Diseases of Economic Plants, trans. by 
Anna Molander (London, 1912). See Fungi- 
cide; Fungi, Economic. 

DISENTIS, de^zen-tis. A village in Switzer- 
land, Canton Grisons, situated 34 miles south- 
west of Chur and 3600 feet above sea level 
(Map: Switzerland, C 2). It is the site of a 
large Benedictine monastery, founded in 614 by 
the Scottish monk Sigisbert. Pop., 1900, 1400; 
1910, 1691. 

DISFRAN''CHISE 3 yrENT. See Sitferage. 

DISHONOR (ML. dishonor, from Lat. dis-, 
apart -j- honor, honor) of Negotiable Paper. 
The refusal or failure of the drawee of a bill to 
accept, or of the acceptor of a bill or the maker 
of a promissory note to pay it at the proper 
time. If the drawee of a bill of exchange re- 
fuses to accept it when duly presented, the 
holder is bound to give notice at once to the 
drawer and indorsers, or he will relieve them 
from liability on the paper, as a rule. Ordi- 
narily the drawer of a bill of exchange or a 
check has funds in the drawee^s hands, upon 
which the bill or check is drawn, and if the 
drawee refuses to honor the bill or check, the 
drawer is entitled to notice, so that he may 
withdraw his funds. If a banker dishonors a 
customer’s check by refusing to pay it when 
the customer’s account is good for it, he makes 
himself liable in damages to the customer, for 
such an act tends to harm the latter’s credit. 
See Negotiable Paper, and consult the authori- 
ties there referred to; see also Bill of Ex- 
change; Check; Promissory Note; Protest. 

DISTNFECT'ANTS (from dis-, without + 
Eng. infect, from OF., Fr. inf eater, from Lat. 
inficere, to infect, from in, in + facere, to 
make). A class of substances which have the 
power of destroying the causes of infectious and 
contagious diseases. In a large proportion of 
these diseases the causes have been found to be 
microorganisms of a vegetable nature, called 
bacteria (q.v. ). In the rest of these diseases 
such microorganisms are supposed to exist, but 
have not yet been identified. Disinfectants are 
used to destroy these germs or to stop infection. 
The term “deodorants” is applied to substances 
that dissipate or destroy foul smells, but do not 
necessarily destroy germs; and the term “anti- 
septics” is applied to substances that prevent the 
growth especially of those bacteria which cause 
fermentation or putrefaction of dead tissue, or 
suppuration in the living body. A disinfectant 
may act in one of several ways. It may oxidize 
the offending material, or neutralize the activity 
of the latter by albuminous combination, or it 
may alter the reaction of the surrounding media, 
rendering it unfavorable for the development of 
germs. 

All clothing and bedding, curtains, carpets, 
etc,, which cannot be burned immediately and 
which ought to be disinfected should be kant 
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moist until completely sterilized, for the bac- 
teria and their spores are easily scattered in the 
dust arising from handling dry articles. The 
mucus coughed up by tubercular patients readily 
pulverizes and mixes with the dust when dry, 
thus endangering any one who may inhale the 
dust-laden air of an infected room. All dust 
which has settled in cracks, on woodwork or 
furniture of an infected room, should be removed 
by wiping it up with cloths wet with a solution 
of bichloride of mercury and water, 1 to 1000, 
or a 3 per cent solution of carbolic acid in water; 
and the cloths should be burned afterward. 
The same solution may be used in washing all 
walls and woodwork. Boards of health advise 
that apartments, after being thus treated, should 
be fumigated with sulphurous acid, that all 
cracks may be thoroughly permeated by a disin- 
fectant. For each 1000 cubic feet of space four 
pounds of sulphur is placed in an iron pan, which 
is placed upon a brick, which, in turn, stands in 
a tub of water. Vessels of boiling water are 
placed about the room. The sulphur is then 
lighted and the room closed air-tight. This 
method may have some value in cases of small- 
pox, scarlet fever, and measles, but it does not 
kill the germs of diphtheria, anthrax, or tuber- 
culosis, and is being abandoned. Formaldehyde 
gas has been employed increasingly as a disin- 
fectant since 1893, as generated by special ap- 
paratus from formalin pastilles. Two grams 
of formalin for every 35 cubic feet of room space 
has destroyed anthrax, tubercle, diphtheria and 
typhoid bacilli, streptococcus, and other bacteria 
in a few hours. Formaldehyde does not injure 
clothing, fur, paper, leather, photographs, or 
rubber or metal goods. Sanitarians advise the 
disinfection of dwellings, carpets, bedding, cloth- 
ing, and upholstery with formaldehyde, and 
advocate this agent for disinfection of ambu- 
lances and other conveyances which can be 
tightly closed, the gas to be used in the propor- 
tion of 10 per cent by volume, the time of the 
exposure to be not less than one hour. 

Surgeons’ instruments are disinfected (or, 
rather, sterilized) by boiling them in water con- 
taining 2 per cent of bicarbonate of soda, by 
passing them through the flame of an alcohol 
lamp just before use, or by exposing them to 
formaldehyde gas. The latter does not dull keen 
edges- Surgeons’ hands and arms are sterilized 
by washing with soap or green soap and nail- 
brush, and then with a solution of permanganate 
of potash or of bichloride of mercury. The 
fieces of typhoid and cholera patients, and the 
sputa of patients suffering with tuhercidosis, 
influenza, pneumonia, etc., should be disinfected 
with a 5 per cent solution of fresh chloride of 
lime or a 5 per cent solution of crude carbolic 
acid. Either of these disinfectants is useful in 
disinfecting privy vaults or accumulations of 
sewage. Peroxide of hydrogen is used in disin- 
fecting suppurating wounds in some cases. 
Chloride of zinc and chlorine gas, as well as 
certain patented coal-tar derivatives are used in 
special cases for disinfection. 

Heat and Cold. It must be remembered that 
the best disinfectant of all is heat. Articles of 
clothing that can be washed are easily disin- 
fected by the use of boiling water. Other articles 
may be subjected to baking, or to sterilizing by 
the use of steam under pressure. Ovens called 
sterilizers are arranged in hospitals, into which 
steam i at a temperature of about 225^ F. is ad- 
mitted under pressure for the treatment of 


clothing and bed coverings. Similar cylinders 
are constructed for the use of health depart- 
ments in large cities. Cold kills the bacteria of 
yellow fever, but not those of anthrax, smallpox, 
or typhoid fever. Consult Rosenau, Disinfection 
and Disinfectants (Philadelphia, 1902), and 
Christian, Disinfection and Disinfectants, trans. 
by Salter (London, 1913). See At^tiseptic; 
Bacteiua; Contagion; Infection; Disease, 
Germ Theory of. 

DISUsTFECTIOH. See Disinfectants. 

DISK ( Lat. discus, Gk. StV/cos, dislcos, disk ) . 
A word of various application among plants. 
Among Compositse (sunflowers, asters, etc.) it 
refers to the central part of the head in which 
the showy corollas do not occur as at the mar- 
gin, In other groups it refers to a ringlike 
structure developed within the flower, from 
which certain of the floral parts often arise; or 
to a disklike structure upon the top of the 
ovary in certain eplgynous flowers. See Flower. 

DISKO. See Disco. 

DISEERE, de'slar', Paul (1840- ). A 

French engineer and administrator, born at 
Douai. He studied at the Ecole Polyteehnique 
and in 1861 entered the naval engineers. In 
1888 he became an engineer of the first class. 
From 1868 to 1871 he was in charge of the 
arsenal at Saigon, French Indo-China; in 1881 
was appointed Councilor of State; and in 1882 
received the post of Colonial Director in the 
Ministry of Marine. He was transferred in 1891 
to the directorship of foreign commerce. He 
was one of the presidents of the Universal Ex- 
position in 1900. His Traite de legislation 
coJoniale (1886) is regarded as authoritative. 
His works further include: La guerre d^escadre 
et la guerre des cotes (1876) ; Etudes de statis- 
tique; Les "budgets militaires de la Prance et de 
VAngleterre (1878) ; Le service militaire aucc 
colonies (1889; 1899). 

DIS'LOCA'TION (Fr. dislocation, from ML. 
dislocare, to dislocate, from Lat. dis~, apart + 
locare, to place, from locus, place). A displace- 
ment of one bone from another with which it 
forms a joint (“^put out of joint” being the popu- 
lar expression). Dislocations are generally the 
result of accident, but may also be the result of 
disease or may be congenital. The displacement 
may be partial or complet* ■ ■! 1 ■ ■ ',i . ‘ “ 

their cases into simple i ■ .■ ■ >« i ■■ 

«kin remains unbroken, and compound when 
there is a wound by which the external air may 
communicate with the joint. Occasionally, in 
addition to the dislocation, there are fractures 
of the bones, or lacerations of important blood 
vessels in the ■■ -''■■d the dislocation is 

then said to b '‘p!' . . Dislocation is 

rare in infancy and in old age; in the former 
the joint ends are very flexible and yield to 
violence, while the aged skeleton is so rigid that 
the brittle bones fracture under force that would 
drive >■■;. f , 1 firmer ones out of their 

sockets. . i- are most frequent between 

30 and 60. Persons with weak muscles and lax 
ligaments, or those in whom the latter have 
been softened by inflammation of the joint, are 
predisposed to dislocation. The joints most 
frequently displaced are the shoulder and the 
elbow. 

General Symptoms. After a blow, fall, or 
violent muscular exertion, a limb is found to be 
immovable at the injured joint; there is great 
pain, and the shape of the part *- ih.iinr- d: but 
soon swelling ensues, and every /i-iiiii ii\ e mark 
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about it is obscured. If left alone, or merely 
treated as an intlained joint, the swelling gradu- 
ally subsides, but the immobility continues, the 
liiiib is crippled for months or years, until na- 
ture forms a new socket for the end of the bone. 

Treatment. This consists in reduction or 
replacement of the bone into its original posi- 
tion. Its return is opposed by the muscles at- 
tached to it, which are stimulated to contrac- 
tion by the pain of the operation, the latter 
requiring at times the application of consider- 
alde force- Reduction is accomplished by two 
methods — manipulation and traction. In the 
former the surgeon endeavors first to relax those 
muscles which prevent the return of the head 
of the bone into its proper position, causing 
the bone to retrace the path by which it escaped 
from the socket. When manipulation is unsuc- 
cessful, the attempt is made to overcome the 
resisting power of the muscles by traction. 
When this is fully done, the bone usually slips 
easily into its place, with some guidance from 
the iiand of the surgeon. Violence in traction, 
however, must never be used, as injury to sur- 
rounding tissues, or_ fracture, may result. In 
some cases amesthesia must be resorted to^ in 
order to produce complete muscular relaxation. 

The subsequent treatment consists in rest, 
with splints or bandages to prevent a recurrence 
of the dislocation while the rent in the joint 
capsule is healing. Four to six weeks are 
usually necessary for the accomplishment of this 
process. The treatment of congenital and patho- 
logical dislocation is palliative and requii-es the 
use of some special apparatus, although at times 
operation may give a new and serviceable joint. 

DISlfOCATIOKT (m Geology). See Fault. 

DTSLY, Dac, See Bugeaud de la Ficon- 

NEEIE. 

DISIMCAIi SWAMP, A swamp having an 
area of about 750 square miles, lying chiefly in 
Virginia and partly in North Carolina (Map: 
Virginia, H 5 ) . Approximately in its centre is 
Lake Drummond, about 2 miles in diameter, very 
sballow and lying about 10 feet above the level 
of the Elizabeth River at Norfolk, Va. Else- 
where the surface is covered with tangled weeds 
and heavy timber, with a thick under^owth. 
A canal crosses the swamp, openin * * '* ■ 

between Elizabeth City, N, C., and ^ , 

thus permitting vessels to pass between Albe- 
marle Sound and Chesapeake Bay. Much of 
the swamp^s area has been reclaimed. The area 
was originally about 2200 square miles but has 
been reduced by dj.ihi.igi and cultivation to that 
above named, 750. 

DISMANTLED (from dis-, without -{- man- 
tle), The state of a ship when unrigged and 
after her guns, stores, etc., have been taken out. 
When men-of-war were built of wood, they were, 
if not recommissioned, after completing a cruise, 
dismantled; in that condition, with hatches and 
other openings closed, they were secured along- 
side a navy-yard wharf, and this was called 
being laid up in ordinary. Modern ships are 
not dismantled, except for repairs. They de- 
teriorate very much faster than wooden ships, 
and it is vastly more expensive to dismantle and 
reequip them. 

DISCMAS, Saint. The name which tradition 
has attached to the one of the two malefactors 
crucified on either hand of Jesus who repented. 
He is represented with a cross beside him. The 
impenitent malefactor is called Gesmas. Both 
names are highly improbable. 


DISON, de'zoN'. A town of Belgium, in tin 
Province of Liege, situated about 2 miles north 
west of Verviers, on a railway line. It has ex 
tensive woolen and cotton mills and stone quar- 
ries. Pop., 1900, 12,355; 1910, 11,434. 

DISOWNED, The. A novel by Bulwer- 
Lytton ( 1 829 ) . 

"dispart^ (from Lat. disparUre, disperUre, 
to divide, from dts-, apart + parUre, to divide, 
from pars, part). The difference between the 
semidiameters of the parts of the gun on which 
the sights are placed (if on the gun itself). The 
term is practically obsolete, as sights are now 
placed on the mount and not on the gun, but it 
was formerly of great importance. 

DISPEN'^'SAIIY' (Fr. dispensawe, from ML. 
dispensarziis, from dispensa, larder, from Lat. 
dispensare, to disburse, from dis-, apart -f- pon- 
S(ire, frequentative of pendere, to weigh). An 
institution in which medical or surgical treat- 
ment is given free of charge to patients who are 
able to walk in and then return home, no beds 
being provided as in a hospital. In 1687, at a 
meeting of physicians in London, England, it 
was resolved to supply the poor with medicines 
at certain fixed prices. Previous to this, aid 
and medical treatment were given to the poor 
at the hou*ses of wealthy people or at monas- 
teries. In 1696 the president, censors, and 50 
members of the Medical College of London 
agreed to maintain a dispensary that should give 
medical aid to all who asked it, and a building 
was erected for the purpose, with rooms for 
seeing patients and dispensing medicines. Phy- 
sicians were also appointed, who visited the 
sick poor in their homes. This building, the 
Royal General Dispensary, Bartholomew Close, 
London, was opened in 1770. The oldest dis- 
pensary in the United States, the New York 
Dispensary, was founded in 1790. In all cities 
and large towns in the Union dispensaries 
exist, supported by private charitable organiza- 
tions or maintained as ^‘outdoor poor” depart- 
ments of county, city, or private hospitals. In 
some cases medicines are furnished gratuitously, 
but in most dispensaries in cities a charge of 
10 cents is made for each medicine prescribed. 

Dispensary Abuse. In all the large cities a 
great number of well-to-do people seek free medi- 
cal aid. The blame for this condition appears to 
lie at the doors of the trustees and superin- 
tendents of the clinics and dispensaries, and 
sometimes at the doors of the physicians who 
practice in them. The college clinic is estab- 
lished for the purpose of securing material with 
which to illustrate the didactic lectures de- 
livered by the professors and with which to 
teach medical students the appearances and con- 
ditions of disease. To give free medical aid to 
the poor is a secondary consideration. The ap- 
plicant for free treatment at a college clinic or 
at a dispensary where the attending physician 
is allowed to teach private paying pupils with 
the illustrative aid of the patients, is quite as 
often admitted in silence as he is questioned 
about his ability to pay a fair fee ^ | ■ ; -b i:m 

jnadiciiig near his home. If th q i. ■ : ^*1 i-. 
asked, the patient is not always truthful, and 
it is a matter of common occurrence for patients 
to wear old clothing and give fictitious names 
and false addresses in order to avoid paying a 
physician the fees they are quite able to afford. 

In accordance with a law passed April 18, 
1899, a new regime was initiated in New York 
City on October 1 of that year- Since that date 
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each dispensary must be licensed by the State 
Board of Charities, and each applicant for a 
license must take oath that the dispensary is 
for the public benefit; no school of medicine is 
obligatory, but the board is empowered to ex- 
amine every dispensary and revoke licenses of 
those not conforming to the law. A dispensary 
is defined to be any person, corporation, institu- 
tion, association, or agent whose purpose it is, 
either independently or in connection with any 
other, to furnish at any place or places, to per- 
sons nonresident therein, either gratuitously or 
for a compensation determined without reference 
to the cost or value of the thing furnished, medi- 
cal or surgical treatment, medicine or appara- 
tus ; provided that the moneys used hy and for 
the purposes of the said dispensary shall he de- 
rived wholly or in part from trust funds, public 
moneys, or sources other than the individuals 
constituting said dispensary. Applicants for 
aid must sign a declaration of financial in- 
ability. Violation of the law is punishable by 
fine. The college clinics, however, seem to escape 
the control intended by the framers of this 
statute, because their purpose is to teach medi- 
cine to students. Consult: Medical Memoir of 
the Central Dispensary in London, ll'^S to 177 Jf 
(London, 1774) ; A History of the Boston Dis- 
pensary (Boston, 1859), and report of the same 
for 1911; New Yorh State Board of Charities: 
First Report of the Committee on the Abuses of 
Medical Charity (New York, 1878), also similar 
reports for 1897 and 1905; Goldwater, Dis- 
pensary Ideals: A Plan for Dispensary Reform 
(Philadelphia, 1907). 

DISFENSA^TION (Lat. dispensatio, from 
dispensare, to disburse). A term in ecclesiasti- 
cal law to denote a relaxing of the law, by a 
lawful authority, in some particular case; more 
specifically a license granted by the Pope or 
some bishop relieving or exempting an indi- 
vidual in certain circumstances from the ac- 
tion of some law or regulation of the Church. 
In the Homan Catholic church, since at least 
Innocent III, the principle has been established 
that only the Pope can dispense from the opera- 
tion of a universal law; but in certain cases 
he may depute this power to bishops and 
others. The dispensations known to the Roman 
canon law are divided into papal and episcopal, 
into dispensations of right and of favor, and 
(according to the public or secret character of 
the impediment to be removed) pro foro ex- 
terno or interno. In cases of dispensation pro 
foro externo the authorization is through the 
administration bureau known as the Apostolic 
Datoria; in cases pro foro interno, through the 
Poenitentiaria. Bishops may dispense from 
their own statutes or those of their predeces- 
sors; vicars general have the same power as 
bishops. Parish priests may dispense their own 
people from observance of fasting, abstinence, 
and holy days. Henry VIII assumed the ec- 
clesiastical right of dispensation within the 
realm of England in 1534 and conferred it on 
the Archbishop of Canterbury in so far as it 
was not contrary to the law of God. The grant- 
ing of special licenses for the performance of 
the marriage ceremony without publication of 
banns (q.v.) is the only form in which this 
power is now exercised by the Archbishop. The 
only form of dLp(‘n-ui ion now exercised hy the 
bi^-liop^ of the Church of England is granted 
to a chTgyinan to enable him to hold more 
benefices than one or to absent himself from 
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his parish. In the Protestant churches on the 
continent of Europe the right of dispensation 
from the operation of ecclesiastical law has in 
theory devolved upon the princes, who, however, 
generally exercise it through the consistories. 
See DisciPLiXE, Ecclesiastical; Indult; 
IvIarbiage. 

DISPERMINE. See Piperazine. 

DISPER^SAL (from disperse, from Fr. dis- 
perser, to scatter, from Lat. dispergere, to dis- 
perse, from dis-, apart -f- spargere, to scatter). 
In plants, the scattering of seeds, spores (in- 
cluding pollen grains), and even vegetative 
members. Hooked appendages, etc., are spoken 
of as dispersal adaptations. See Seed; Pol- 
lination; Spore. 

DISPERSE SYSTEMS. See Colloids. 

DISPERSION (Lat. dispersio, from dis- 
pergere, to disperse). It was shown by Sir 
Isaac Newton that, if a beam of sunlight en- 
tered a darkened room through a small round 
opening, A, and fell upon a prism of glass, P, 
the light on leaving the prism consisted of 
colored beams, each beam having a different 
direction, but merging into its neighbors. In- 



stead of the beam of light falling on the screen 
at BC and making a bright round white spot, the 
rays after traversing the prism are divergent 
and produce the prismatic band seen at RY, 
the violet rays being bent or refracted the most. 
The colors thus observed form what is called 
a spectrum. (A better . . ■ * is to have 

as the source of light a ; , : to the edge 

of the prism, a plan also tried by Newton.) 
White light is thus dispersed into colors. The 
angle between the beams of any two colors is 
called the “dispersion” of those colors for the 
given conditions of material and shape of prism 
and of angle of incidence. Dispersion is. due to 
the fact that ether waves of different wave 
numbers — and hence characterized by different 
colors if they are visible — travel in a material 
medium, e.g., glass, with different velocities, 
and therefore have different degrees of refrac- 
tion. The “dispersion curve” of a given sub- 
stance is a curve drawn ” ■ having 

wave length and index of ‘ ■ ■ < : Lscissse, 

showing how these two quantities are con- 
nected for the substance. Dispersion may also 
be caused by various interference and diffraction 
phenomena. Further, ^ since dispersion is a 
characteristic of wave motion, the assumption 
being that some waves travel faster than others 
in a given medium, it may be observed with 
all kinds of waves in suitable media. See 
Light. 

DISPLACEMENT (from displace, from dis-, 
without + place, Fr. place, from Lat. platea. 
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Gk. irXareia, plateia, street). The weight of an 
object determined by the amount of water it 
displaces, i.e., the weight of the water dis- 
placed. Formerly both men-of-war and 
chant vessels were classed according to their 
tonnage (q.v.) measurement; and the latter 
still are, but the former are now classed by 
displacement as well as design. The displace- 
ment selected as a standard for each particular 
vessel is one in which the vessel is said to be 
at mean load draft. In theory it means that 
the average amounts of coal and other stores 
are on board; it is a purely arbitrary con- 
dition, however. The only condition in which 
vessels are justly comparable is with all coal 
and stores on board. In the United States and 
Great Britain the displacement of a ship is 
measured in tons of 2240 pounds; in countries 
using the metric system it is measured in tons 
of 1000 kilograms.*' or 2204.6 pounds. 

DISPLAYED (from display, from OF. des- 
ple^r, desploier, Fr. deployer. It. dispiegare, 
spiegare, from ML. displicare, to unfold, dis- 
play, from Lat. dis-, apart -f phcare, to fold). 

A term in heraldry denoting “expanded,"' and 
applied, e.g., to an eagle with wings outspread. 

EIS'POSI'TIOlSr (Lat. disposiUo, from dis~ 
ponere, to dispose, from dis-, apart + ponere, 
to put). The hypothesis of mental dispositions 
has been used in psychology to bring mental 
facts into an interconnected and coherent sys- 
tem. It is obvious that the conditions of^ many 
mental processes are not themselves directly 
accessible to introspection. When, e.g., a name 
is remembered, it is not always possible to 
point to the immediate conscious antecedents 
of the memory. Various hypotheses have been 
put forward to supply the missing links in the 
sequence of conscious processes. One hypoth- 
esis says that the mind has a “faculty" of re- 
membering (see Faculty) ; another, that the 
absent terms are to be explained as physiolog- 
ical factors, which are not themselves accom- 
panied by consciousness, but which introduce 
conscious processes; a third hypothesis refers 
the matter to the “subconscious" (q.v.), i.e., 
to a lower stratum of- consciousness, which es- 
capes introspection; and, finally, coherence is 
brought into mental facts by an hypothesis 
which posits “mental" or “psychical disposi- 
tions." Bain has spoken of “the permanent 
products stored up in the mental organization" 
as “stores in reserve,” the fruits of experi- 
ence which may be conceived as lying outside 
consciousness and yet as affecting mental pro- 
cesses, Such a conception is based upon the fact 
that past experiences seem continually to color 
our present thoughts, emotions, perceptions, and 
actions. I hear a familiar voice, and imme- 
diately the face of a friend — as I last saw him, 
perhaps — comes before my mind. Evidently, if I 
had had no previous knowledge of the individual, 
the sound would not have “aroused" the visual 
image of his face. One may say, in this and 
similar cases, that the previous experience left 
a “persistent trace" which serves to revive the 
image. 

The difficulty of the hypothesis lies in its in- 
ability to give any descriptive account of the 
conditions of consciousness which it supposes 
to exist. If one means by “psychical disposi- 
tions” a host of ready-made sensations, ideas, 
emotions, etc., which are not in consciousness,' 
but which nevertheless exist, on^ is sutely jug- 
gling with terms; for consciousness is involved 


in the very notion of these processes. If, 
again, the disposition is neither mental ^ nor 
material, it can only be an unknown condition 
which we may call cg. The “physiological dis- 
position" is therefore the best working concept. 
Experimental psychology, in investigating the 
conditions underlying the sequence of conscious 
processes, recently has found it necessiary to speak 
technically of “tendency," and has thus given 
the term “disposition" a fairly specific mean- 
ing. The tendencies and dispositions are physi- 
ological in nature; every sensory or imaginal 
excitation leaves behind it a “trace" or “im- 
pression” in the nervous system, sets up accord- 
ing to its strength and diffusion what is called 
an “impressional tendency"; every such excita- 
tory process, moreover, tends to call up other 
like processes which have been associated to 
it (the “associative tendency") ; and, finally, 
any particular train of associative tendencies 
may be guided by a determining tendency (q.v.). 
A “disposition" may now be described as a gen- 
eral set or state of the nervous system, from 
and within which both determining and associa- 
tive tendencies may arise. Let us suppose, e.g., 
that an artist and a geologist are viewing the 
same landscape; each has a general disposition, 
a cortical set, a nervous bias, in part perhaps 
inherited and in part acquired. Consequently 
each has a rich field of associative tendencies, 
some of which we may imagine both men to 
possess in common, while others are separately 
conditioned upon the respective dispositions. 
Moreover, as a more direct result of the disposi- 
tions, each has a peculiar set of determining 
tendencies. The artist has, among others, a de- 
termination to paint pictures when they are 
suggested to him; the geologist, to judge the 
age of geological formations when some unusual 
bit of evidence is presented; the perception of a 
certain, combination of color, therefore, may touch 
off the artist's determining tendency in such wdse 
that he notes the hues and tints, the distribution 
of light and shade, the contour of the sky line, 
all in the sense of his particular end, while 
the same perception arouses in the geologist a 
determining tendency that culminates in a 
judgment of the age of the hills in the back- 
ground. Both disposition and tendencies may, 
or may not, he represented in consciousness; 
and both consciousnesses, if present, are subject 
to the laws of growth and decay. 

We have here spoken of disposition and of 
the various forms of tendency as if they were 

real characters. So in one sense 

they are: the nervous system behaves in cer- 
tain definite ways, which we are in duty bound 
to recognize and name. But it must be remem- 
bered that our knowledge is altogether indirect, 
drawn from the results of psychological experi- 
ments. As to what actually goes on in the 
nervous system when we speak of disposition, 
or of associative and determining tendencies, 
we do not know. The physiological explana- 
tion is thus a problem for the future. Consult: 
Stout, \ftof-Hrfr Psychology (London, 1806); 
Wiindt, (Jrunazuge der physiologischen Psychol- 
ogle (Leipzig, 1910-11) ; Bain, The Senses and 
the Intellect (London, 1894) ; Titehener, Text- 
ho ’■ (New York, 1910). 

DIS'PXJTA'TIOir (Lat. disputatio, from dis- 
put are, to dispute, from dis-, apart + putare, 
to think) . An exercise of logical and dialectic 
skill in which one party advances an argument 
and the other ■ seeks to refute it. Challenges 
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to such exercises were often issued — e.g., at 
Paris in 1577 by the “Admirable Crichton.” 
Memorable religious, disputations were those 
between Knox and Kennedy (1562) and between 
Laud and Fisher the Jesuit (1623). The prac- 
tice survives as an academic form in some of 
the German universities, where the candidate 
for the doctorate is obliged publicly to defend 
the thesis contained in his printed dissertation. 
Formerly this disputation was held in Latin, 
but in late years this practice has become 
rare. 

DISPUTATION OF BEBN. See Bern, 
Disputation of. 

DISBAELI, diz-raTi or diz-reTi, Benjamin, 
Earl of Beacon sfield (1804-81). An English 
author and statesman. He was born in London, 
Dec. 21, 1804, the son of Isaac DTsraeli, author 
of Curiosities of Literature, who belonged to 
a Jewish family. His education was carefully 
superintended by liis father. In 1821 he was 
articled to a solicitor with a view to a govern- 
ment office, but, finding the study of the law 
lit' ' i-'J. he withdrew his name from Lin- 
coln’s Inn in 1831. He had meanwhile become 
famous as an author, having published his 
book Vivian Grey in 1826. He continued his 
literary career and spent three years (1828-31) 
traveling in Spain, Italy, and the Levant. He 
was, however, more ambitious for political than 
for literary celebrity, and, after two unsuccess- 
ful attempts to enter Parliament as a Badical, 
he succeeded in entering as a Tory from Maid- 
stone in 1837. Before this time his political 
pamphlets, especially his Vindication of the 
British Constitution, which Peel commended, 
had attracted wide attention. In the House 
his maiden speech was so much in the grand 
style and delivered with so many extravagant 
gestures that it excited ridicule. Much dis- 
concerted, Disraeli stopped abruptly, making, 
however, the prophetic remark, “I shall sit down 
now, but the time is coming when you will 
hear me.” From this time on he studied care- 
fully the style of successful parliamentary 
orators and propagated his political tenets in 
his novels, Coningshy (1844), Byhil (1845), 
and Tancred (1847). Looking towards the 
Stuart monarchy for inspiration, he held that 
the government from 1688 to 1832 had been a 
Whig r. h_ . 'm that now the crown, re- 
leased I ■■■ lb Bill, might regain some 

of its powers, thereby solving many modern 
political and social problems. This idea, plus 
his Semitic ideals, was a tenet of the Young 
English party, of which he became the leader. 
In 1843 the landed aristocracy and country 
gentry found in him a spokesman for the dis- 
satisfaction with which they regarded the 
threatened relaxation of the protective system. 
In 1846 he made a most bitter attack on Peel 
in the debate on the repeal of the Corn Laws, 
and on the death of Bentinck, in 1848, he be- 
came the acknowledged leader of the Protec- 
tionist party in the Commons. He bore generous 
testimony to the worth of his predecessor in 
his Lord George Beivtinch: A Biography (1852). 
The same year the Earl of Derby ofl’ered him 
the post of Chancellor of the Exchequer, a 
position which he held with honor and credit. 
Seeing that the nation now desired free trade, 
he coolly discarded protection.. His second 
budget was, however, rejected by the Commons, 
and the cabinet resigned in December, 1852. 
Disraeli did not resume his position until the 


second Derby ministry (1858). One of his 
greatest disappointments was Derby’s refusal 
to form a ministry with the aid of the Peelites 
in 1857, as Disraeli thought the country ready 
for his favorite reforms. There ivas but a 
scanty majority for the ministry of 1858, and 
in 1859 Disraeli’s reform measure, the weak 
“Franchise’’ Bill, was rejected. 

During the seven years of Liberal rule that 
followed Disraeli had to contend not only 
against the popularity of Lord Palmerston, but 
against suspicion and dissatisfaction in his own 
party. His talents, spirit, and persistency were 
so great during this trying time that he won 
admiration from all, even from his opponents. 
When Derby returned to power in 1866, Dis- 
raeli again became Chancellor of the Exchequer, 
and the most influential member of the new 
ministry. It was owing to him that the Con- 
servatives now passed the famous Deform Act 
of 1867, which ofiered a far wider franchise 
than any previous law. In this way Disraeli 
hoped to outbid the Liberals, and seemingly he 
triumphed, succeeding Derby as Premier in 
1868, only to be turned out of office one year 
later by a general election. 

In 1874 he returned to power with a safe 
Conservative majority for the first time in his 
career. Although his ministry assured many 
useful reforms, like the different factory acts, 
the poor-law amendment, and the artisans’ 
dwelling acts, it became famous chiefly tlirough 
its foreign policy, conducted by the strong hand 
of Disraeli himself. His policy was aggressive 
and essentially imperial. He acquired control 
of the Suez Canal, interfered in Afghanistan 
to thwart Russia, and in 1877 proclaimed the 
Queen of England Empress of India. He called 
a halt to the Russian advance upon Constan- 
tinople in 1878, sending a British fleet 'to the 
Dardanelles and a division of the India army 
to Malta, and proudly declared on his return 
after making the Treaty of Berlin that he 
brought peace with honor. In Africa the Trans- 
vaal was annexed and the power of the Zulus 
broken. In 1880, however, his ministry was 
overthroivn. His health had ere this required 
him to withdraw from the leadership of the 
House of Commons, and in 1878 he had entered 
the House of Lords as the Earl of Beaconsfield. 
On April 19, 1881, he died in London. 

From whatever standpoint we view Beacons- 
field’s career, we cannot but be struck with 
wonder. That a Jewish novelist should become 
the acknowledged champion of the British aris- 
tocracy seems past all belief. His statesman- 
ship was of a high order. The Empire, the 
constitution — these were the watchwords of his 
policy. His foreign policy was the continua- 
tion and development of that of Chatham, Pitt, 
Canning, and Palmerston, essentially aggressive 
and imperialist. His domestic policy was far 
ahead of his party’s, yet he managed, unlike 
Peel and Gladstone, who disrupted the party 
to lead it to concessions of which 
ii ^ :.(1 ISO' thought — to “educate it,” as he 
himself said. He found the Conservatives a 
party of obstruction, reactionary, and out of 
touch with the times j he left them in line with 
modern development and in a position to in- 
augurate reforms, A Tory in theory, he was 
liberal in practice. What else could be said 
of a man who at the outset of his career advo- 
cated the establishment of the Roman church 
in Ireland, the enfranchisement of the British 
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peasantry, the reform of tlie provincial ad- 
ministration 

Disraeli’s triumphs in the House of Commons 
were largely due to liis great skill as an orator 
and a debater. His skill lay in a clear and 
dignified presentation of facts and, above all, 
in liis marvelous use of wit and satire. This 
remark holds also for his literary works, the 
chief flavor of wliich lies in the witty introduc- 
tion of contemporary celebrities. They ^ often 
contain beautiful descriptions, but excel in the 
portrayal of what we call society. He writes 
best in the language of the salons and club- 
rooms. Among his best works are: Henrietta^ 
Temple (1837); Comngshy (1844), a vindica- 
tion of the Jewish race; Sybil (1845); Tan- 
crcd (1847), ■’ ' in Oriental descrip- 
tions; Lothau a story of a weak- 

minded nobleman, with incidental descriptions 
of the life of very exalted personages in British 
society (1880). Endyinion is well known and 
characteristic, but far inferior to Coningshy 
and Sybil. 

Personally he was affable, constant in friend- 
ship, and prompt to discover and aid merit. In 
his youth he was eccentric in dress and manners, 
but this he outgrew; he was always theatrical 
and fond of attracting attention. His private 
life was above reproach. He married Mrs. Wynd- 
liam Lewis, a rich wddow much older than him- 
self, in 1839. He found in her ‘^^the perfect 
wife,” and when she died in 1868 he felt ^‘that 
he had no longer a home.” 

Consult: Selected Speeches of the Bari of 
Beacomfield, ed. by T. E. Kebbel (London, 
1881) ; Loi'd Beaconsfi eld’s Correspondence with 
his Sister, ed. by B. Disraeli (ib., 1886) ; J. C. 
Thompson, Public Opinion and Lord Beacons- 
field 1886) ; T. Martin, Memorials of Lord 
Beaconsfteld (ib., 1881). Consult also the Lives 
by J. S. Mills (ib., 1863); T. P. O’Connor (ib., 
1*878), hostile; G. Brandes (Copenhagen, 1878; 
Eng. trans., New York, 1880), favorable; C. 
Clarigny (Paris, 1880) ; A. C. Ewald (London, 
1883); F. Hitchman (ib., 1872); T. E. Hebbel 
(ib., 1888), excellent; KebbePs article, “Dis- 
raeli,” in Dictionary of ^National 
(1888) ; J. A. Eroude (ib., 1890), in 8 : 

Prime Ministers of Queen Victoria; T. Martin, 
The Life of S. R. E. the Prince Consort (ib., 
1880) ; Meynill, Benjamin Disraeli (ib., 1903) ; 
Siehel, Disraeli (ib., 1904) ; Monypenny, Life of 
Disraeli, Earl of Beaconsfield (ib., 1910-12). 
This la-t :jhvjrTMph\ is in a sense both official 
and <L ■imtjv«, lO" the author was intrusted with 
the Disraeli papers hitherto unpublished. The 
first two volumes only are completed. 

D'lSRAELI, Isaac (1766-1848). An Eng- 
lish author. He wa= a ■b - - <•- a Hebrew 
family which had < - js i ! i in Spain 

and Italy. His father, Benjamin ’DTsraeli, 
went to England in 1748 and, entering into 
business in London, amassed a fortune. Isaac, 
who was born at Enfield, was educated at a 
school in his native town and in Amsterdam. 
He began his career as a poet and novelist. His 
Mejnoun and Leila (1797), of no great merit 
as a novel, still has the distinction of being, 
if not the first, at least one of the earliest Orien- 
tal romances in English. After the publication 
of the first volume of his Curiosities of Litera- 
ture (1791), he discovered that his forte lay 
not in creative literature, but in the illustra- 
tion of historical and literary character, and 
he devoted himself tb that. His works, though 
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inaccurate, are interesting. By his contempo- 
raries -he ivas liked, both as an author and as 
a man. Byron wrote of him as “that most en- 
tertaining and researching writer.” DTsraeli’s 
principal works are: Curiosities of Literature 
(1791-1834); A Dissertation on Anecdotes 
(1793); Essay on the Manners and Genius of 
the Literary Character (1795) ; Calamities of 
Authors (2 vols., 1812-13) ; Quarrels of Authors 
(3 vols., 1813-14) ; Inquiry into the Literary 
and Political Character of King James I ( 1816) ; 
Commentaries on the Life and Reign of Charles 
I (1828—30); Amenities of Literature (1840). 
He was the father of Benjamin Disraeli. His 
Works, edited by his son, were published in 
7 vols. (London, 1858—59). A memoir in the 
1849 edition of Curiosities of Literature, writ- 
ten by liis son, gives an intimate and attractive 
picture of him. 

DISSECTIOlSr WOUNDS (from Lat. dis- 
secure, to cut up, from dis-, apart secure, to 
cut) . Injuries received during the dissection 
of cadavers, occurring in surgeons, those who 
make post-mortem examinations, in butchers 
and cooks. Such injuries differ from ordinary 
infected wounds only in being more virulent. 
Post-mortem examinations are peculiarly dan- 
gerous when the subject has recently died of 
some septic disease. Dissection wounds inflicted 
while working on a cadaver injected with chlor- 
ide of zinc are not serious, especially if they 
are promptly sucked until the blood runs freely, 
swabbed with pure carbolic acid and alcohol, 
or with tincture of iodine and dressed antisep- 
tically. If infection supervenes in spite of this, 
the symptoms of inflammation, swelling of the 
lymphatic glands, with the formation of pus, 
accompanied by the general symptoms — chill, 
fever, vomiting, and prostration — follow. See 
Septic.^ MIA. 

DISSEISIN, di-se'zin (OF. disseisin, from 
disseisir, dissaisir, Er. dessaisir, ^ to disseise, 
from des-, dis-, apart -P seisir, saiser. It. sagire, 
to seize, from ML. sacire, to take possession of, 
from OHG. sa^mn, Ger. setzen, to set ) . At 
common law, the process of acquiring title to 
land by a wrongful possession thereof, accom- 
panied by a claim to the freehold. It involved 
the double notion of the ouster of the rightful 
owner from his seisin and the definite acquisi- 
tion of seisin by the newcomer. Its extraordi- 
nary efficacy in making a of dis- 
possession the basis of a a.il- defeas- 

ible) title is due to the transcendent importance 
which at the feudal law attached to the bare 
fact of possession of lands. The person seised 
of lands — i.e., possessed of them and claiming 
them as his own — was not only “presumed” to 
be the rightful owner, as we should express it 
to-day, hut was, to all intents and purposes, 
in his public as well as his private relations, 
regarded as the owner. As to the person whom 
he has ousted (the disseisee), the possessor may 
have been only a disseisor; but in the eye of the 
law he was invested with the title, which would 
pass by descent to his heir or which he could 
alienate at his pleasure. 

Of course, this title was a defeasible one, 
which could by entry or by appropriate legal 
proceedings, taken within a limited time, be 
destroyed, notvir--L-,ii.litiir its descent or alien- 
ation; but [M-ririing -ifM' .iction it was the only 
existing right in the land which was recog- 
nized by the law as an estate or legal interest. 
The disseisee, whom we call the rightful owner 
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was in effect only a rightful claimant, and what 
he had was not an estate or interest in the land, 
but a mere right of entry, which might or might 
not some time ripen into a legal estate, and 
eeitain cumbersome and expensive rights of 
action, which might or might not avail him. 
Though these rights were capable of transmis- 
sion by descent, they could not be alienated or 
made available to another, and, if not exercised 
within the longer or shorter term to which they 
were limited by law, they were barred alto- 
gether. In the earliest period of English law 
only a few days were allowed for making a 
reentry upon lands — only so long as might be 
necessary to enable the disseisee to learn of the 
disseisin and make the necessary journey to 
the spot. Later the period of limitation was 
fixed by statute at 60 years and upward, and 
it is now, according to the jurisdiction, fixed 
at periods of 10 to 30 (usually 20) years, but 
the practice and effect of a disseisin, and the 
respective rights of the parties in the land, 
continue to be substantially the same as at 
common law. See Adverse Eossessiox; De- 
scent Cast,* Limitation; Prescription; Seisin. 
Consult the authorities referred to under Peal 
Property. 

DISSEM'INA-'TION (Lat. disseminatio, from 
disseminare, to scatter seed, from dis-, away + 
seminare, to sow, from semen, seed). The scat- 
tering of seeds. Often used in the sense of dis- 
persal ( q.v, ) . 

DISSEN, dis'sen, Georg Ludolph (1784- 
1837). A German classical scholar, born near 
Gottingen. Not long after receiving his degree 
at the University of his native city, where he 
had been a pupil of the philologist Heyne, he 
was made professor extraordinarius (1813), and 
in 1817 professor in the same institution. In 
early life he gave especial attention to the phi- 
losophy of the ancients, hut afterward devoted 
himself almost exclusively to sesthetie interpreta- 
tion of the classics. In these he attached special 
importance to the development of rigid stylistic 
laws, which, he maintained, governed all ora- 
torical and political compositions among the 
ancients. In addition to two admirable trea- 
tises, De Temporihtis et Modis Ve7'hi Greed 
(1809) and De Pliilosophia in Xenophontis de 
Socrate Gommentariis Tradita (1812), he pub- 
lished editions of Pindar (1830), Tibullus 
(1835), and the De Corona of Demosthenes 
(1837). His minor writings, KJeine lateinische 
und deuische ScTiriften, with '‘/iogi\v[)hh al rem- 
iniscences by E. Thiersch, F. G. VVelcker, and 
K. O. Muller, appeared after his death (1839). 
Consult Sandys, A History of Classical Scholar- 
ship, vol. iii (Cambridge, 1908). 

DISSENT^BS (from Lat. dissentire, to dis- 
agree, from dis-, apart + sentire, to think). A 
name popularly applied to those who refuse to 
accept the authority or conform to the laws of 
an established church, specifically in England, 
although the word “dissidents” occurs in the 
acts of the Warsaw Confederation of 1573, to 
denote the Polish Protestants of that day. As 
an English term it became common in the seven- 
teenth century to denote the bodies who sepa- 
rated from the Church of England; though it 
is not commonly applied to Roman Catholics 
(for whom the older title was recusants), nor 
to members of the Episcopal church in Scotland, 
though both these bodies dissent from the es- 
tablished churches. For the history of rtqmes- 
sive legislation in England, and ir- gradual miti- 


gation, see Toleration; Nonconformists; also 
Establishments. Ecclesiastical. 

DISSEP'IMENT. A partition in plants such 
as. divides an ovary into compartments. 

DISSO'CIA'TION (Lat. dissociatio, from dis- 
socidre, to disrupt, from dis-, away so dare, 

to associate, from sociiis, associate). A term 
applied in chemistry to all obviously reversible 
decompositions. (See Decomposition.) Two 
kinds of dissociation are now generally distin- 
guished: chemical (in wdiich the products of 
dissociation are themselves free chemical sub- 
stances) and electrolytic (in which an ordinary 
chemical molecule breaks up into electrically 
charged particles, or tons). 

Chemical Dissociation. Like ordinary chem- 
ical decomposition, chemical dissociation involves 
the breaking up of a given chemical substance 
into parts each of which is capable of independ- 
ent existence. In the case of sal ammoniac (see 
Decomposition ) the products of dissociation are 
ammonia gas and hydrochloric acid — two well- 
known chemical compounds. Other typical ex- 
amples of chemical dissociation rre presented 
by the vapor of phosphorus pentachloride, by 
the tetroxide of nitrogen, and by ordinary chalk. 
In the case of phosphorus pentachloride, which 
is itself colorless, the dissociation is rendered 
evident by the fact that of the two products — 
viz., phosphorus trichloride and free chlorine — 
the latter is green; this dissociation may there- 
fore be readily demonstrated by heating some 
phosphorus pentachloride in a glass vessel. 
Even more striking is the dissociation of the 
tetroxide of nitrogen, N 2 O 4 , which is, at low 
temperatures and in a pure state, a yellowish, 
almost colorless liquid, but whose vapor breaks 
up, on the application of heat, into a dark, 
brownish-red oxide of nitrogen, represented by 
the formula NOo. Both in the case of phos- 
phorus pentachloride and in the case of nitro- 
gen tetroxide, lowering the temperature causes 
a recombination of the products of dissociation 
and a consequent disappearance of the color. 
The manner in which the dissociation of sal 
ammoniac may be demonstrated is described in 
the article on Avogadeo’s Rule (q.v.). It must 
be observed here that, according to H. B. Baker 
(1893), sal ammoniac does not dissociate at 
all if very carefully dried, nor do perfectly dry 
ammonia and hydrochloric acid combine to form 
sal ammoniac. The extent to which a com- 
pound may be dissociated is strongly influenced 
by two physical factors — ^viz., temperature and 
pressure. Thus, in the case of nitrogen tetrox- 
ide, the application of a moderate degree of 
heat would cause only a fraction of the total 
amount employed to break up. But, as the 
temperature would he allowed to rise, the dis- 
sociated fraction would increase, and this would 
be plainly shown by the color of the gas rapidly 
becoming more and more intense. On the con- 
trary, increasing pressure would cause the dis- 
sociated fraction to diminish, as would be in- 
dicated by the gradual disappearance of the 
color. Careful experiments, carried out at the 
temperature of about 50° 0., have shown that 
at that temperature nitrogen tetroxide is all 
but completely dissociated if the pressure is 
very greatly reduced; under a pressure of about 
498 millimeters of mercury, only a half of the 
tetroxide is broken up. In the case of a single 
solid substance whose dissociation products in- 
clude one or more gases, matters are somewhat 
different. An elevation of temperature causes, 
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just as in the case of gases, an increase of the 
dissociated fraction ; but at any given tempera- 
ture the pressure of the gaseous product of dis- 
sociation cannot be increased. The phenomenon 
is in this respect analogous to the evaporation 
of water. It is well known that for every given 
temperature the vapor pressure of water is con- 
stant; an attempt to increase that pressure 
would be unsuccessful and would only cause 
some of the vapor to condense. This is jirecisely 
what happens in the classical case of the dis- 
sociation of chalk within a closed vessel. Under 
the influence of heat, chalk breaks up into quick- 
lime and carbonic acid. The higher the tem- 
perature, the less chalk remains undissociated 
and tlie greater the amount of the carbonic 
acid produced. But if at a given temperature 
we should attempt to increase the pressure by 
diminishing the volume within which the sub- 
stances are confined, the result would be that 
some of the carbonic acid would recombine with 
the quicklime, and thus the original pressure 
would soon be reestablished. This fixed pressure 
is often referred to as the ^^dissociation tension’^ 
of chalk, just as the pressure of water vapor 
at some given temperature is spoken of as the 
vapor tension of water at that temperature. 
Again, just as the vapor tension of water is 
the same whether the amount of water is large 
or small, so is the dissociation tension of a solid 
substance independent of the amount of the 
latter experimented upon. See Phase Pule. 

Electrolytic Dissociation. Quite different 
from the phenomenon of chemical dissociation 
is electrolytic dissociation; and it must be borne 
in mind that, while the former is a fact, the 
latter is theoretically inferred to be the cause of 
the exceptional behavior of many solutions, hut 
cannot be gotten at directly. Nevertheless the 
theory of electrolytic dissociation is now almost 
generally accepted by chemists, and careful in- 
vestigation brings forward, month after month, 
new proofs of the extreme probability of its cor- 
rectness and usefulness. According to this the- 
ory acids, bases, and salts break up, when dis- 
solved in water, into atoms or atomic groups, 
half of which are charged with positive, half 
with negative electricity. Thus, hydrochloric 
acid is supposed to dissociate according to the 
following equation: 

HCl = H + ^1; 

caustic potash dissociates as follows: 

KOH = K -f OH; 

the salt called potassium chloride, as follows: 

+ 

KCl = K + Cl 

These equations must not, however, be taken to 
mean that, e.g., a solution of potassium chlor- 
ide contains chlorine gas and the metal potas- 
sium in the free state. Indeed, comparing a 
solution of potassium chloride with one of chlo- 
rine gas, it may be seen that, while some free 
chlorine is constantly escaping from the latter, 
no free chlorine can be detected in the former; 
a solution of potassium chloride exhibits neither 
the color, nor the odor, nor the^leaching power 
of free chlorine. The symbol Cl denotes what 
is called an electronegative chlorine ‘^'ion,'^ and 
the existence of an ion is not an independent 
existence, but involves necessarily the existence 
of another ion, carrying an equal charge of the 
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opposite form of electricity. Free chlorine gas 
would, however, form from the chlorine ions if 
the latter lost their electric charges; which is 
precisely what happens when the solution is 
subjected to a process of electrolysis. When 
the electrodes of a galvanic battery are im- 
mersed in the solution,, the negative chlorine 
ions are attracted towards the positive electrode, 
bv which their electric charge is neutralized. 
The chlorine ions then become simply chlorine 
atoms, and these combine in pairs, forming 
molecules of free chlorine gas. At the same 
time the positive ions are attracted and trans- 
formed into a free chemical substance, at the 
negative electrode; for neither can electroposi- 
tive nor electronegative ions exist alone. A 
current of electricity is then said^ to pass 
through the solution, and the latter is said to 
be electrolyzed. Now, if this explanation of the 
mechanism of electrolysis be correct, it is evi- 
dent that the electrical conductivity of a solu- 
tion must be proportional to the number of free 
ions in it; and hence the numbers of free ions 
in different solutions may be ascertained by 
measuring the conductivities of the solutions. 
It is equally evident that, if the explanation is 
correct, the total number of parUcles (ions as 
well as molecules) in a solution, say, of potas- 
sium chloride is greater than what it would be 
if that salt were not dissociated. Comparing a 
solution of an electrolyte (i.e., an acid, base, or 
salt) with a solution of an equivalent quantity 
of any nonelectrolyte, the former solution must 
contain a larger total number of particles than 
the latter; because in the latter the number of 
particles is not increased by dissociation. 

These considerations have been applied to ex- 
plain the abnormal behavior of solutions of 
acids, bases, and salts. When dissolved in 
water, these substances have been known to' 
affect its physical properties much more than 
equivalent amounts of substances of any other 
class. Thus, dissolving a given amount of com- 
mon salt causes the boiling temperature ^ of 
water to become much higher than dissolving 
an equivalent amount of sugar (a non electro- 
lyte) ; and the same may be said of the lower- 
ing of the freezing point of water and of certain 
other changes in its physical properties. In the 
case of a nonelectrolyte, the elevation of the 
boiling point, as well as the depression of the 
freezing point, is found, for moderate amounts 
of substance dissolved, to be proportional to 
those amounts and can therefore be readily cal- 
culated. In the case of electrolytes, and only 
of these, that proportionality is not found to 
exist; and before the invention by Arrhenius 
of the theory of electrolytic dissociation, the 
exact change in physical properties of the sol- 
vent produced by these substances could not be 
calculated. The theory of dissociation attacks 
this problem in the " ’ ■ ’-i- er : It starts 

with the principle t’ r : ■ » are propor- 

tional to the number of particles of the dis- 
solved substance; combines this principle with 
the idea that the nunaher of free ions in a solu- 
tion is shown by the electrical conductivity; 
calculates the total relative number of particles 
from the relative number of free ions present; 
and then calculates the elevation of the boiling 
point and the depression of the freezing point 
from the total number of particles. The figures 
thus obtained by theoretical calculation are 
found to be in remarkably close agreement -with 
the results of actual observation, and this in- 
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dicates the great probability of the correctness 
of the theory of dissociation. 

Electrolytic dissociation is usually incomplete. 
That is to say, of the total number of molecules 
in solution, only some are usually dissociated 
into ions, the rest remaining undissociated. 
The dissociated fraction, representing the ‘'de- 
gree of dissociation,^’ depends on two factors: 
the concentration of the solution and the tem- 
perature. When the concentration is diminished 
by adding pure Avater to the solution, the de- 
gree of dissociation becomes greater; by add- 
ing a very large amount of water to the solu- 
tion, the dissociation may in many cases be 
rendered complete, i.e., no molecules may be 
left undissoeiated. As to the influence of tem- 
perature, it is known that a rise of temperature 
causes in some cases an increase, in other cases 
a decrease, of the degree of dissociation. Herein 
is an int('rostiiig difference between electrolytic 
and chemical dissociation, as the latter is in- 
variably furthered by rise of temperature. 

^ The weakest point in the electrolytic dissocia- 
tion theory is where it touches the fundamental 
principle of chemical dynamics, the law of mass 
action. (See Reaction, Chemical.) Accord- 
ing to the latter, the square of the concentra- 
tion of the ions of a “binary” electrolyte (i.e., 
one whose molecule splits up into two ions, like 
KCl) must at all dilutions remain proportional 
to the concentration of the undissociated mole- 
cules. Experiment, however, shows that all 
“strong electrolytes” (i.e., such as are greatly 
dissociated) fail to obey this law! True, the 
deviation from the law is quite similar in all 
cases : the cube of the ion concentration is found 
to be (roughly) proportional to the square of 
the undissoeiated fraction. But this does not 
help matters much, and the failure of the dis- 
sociation theory to agree with a well-founded 
principle of chemical dynamics, in the case of 
all salts and all strong acids and bases, is still 
awaiting an adequate explanation. 

Nevertheless the theory of electrolytic disso- 
ciation performs in a remarkable degree the 
function of a truly scientific theory, viz., that 
of bringing out a connection between phenomena 
that are seemingly very different in their na- 
ture. Who would imagine, e.g., that the boil- 
ing or freezing temperature of a solution of 
common salt has any connection with its elec- 
trical conductivity ? Arrhenius’ theory estab- 
lishes an exact mathematical relation. The 
theory draws for us a picture of things that 
lie as far beyond the power of our senses as the 
remotest of the unseen worlds in space; yet the 
more proofs are adduced of the correctness of 
the theory, the more probable it becomes that 
the picture drawn by it is actually true to 
reality. To the practical scientist, however, 
this is of secondary importance. Much more 
important is the fact that the ionic theory fur- 
nishes indisputably valuable working principles. 
It can be and has been criticized; and scientific 
criticism is always useful. Nevertheless many 
able chemists are devoting their energy to de- 
velop it and apply it to all possible cases. Let 
the theory be abandoned as inadequate to-mor- 
row; to-day it leads us to the discovery of new 
relations, and it has correlated (i.e., explained) 
a variety of facts that were unintelligible yes- 
terday. It has already explained many of the 
facts of orgnnio and analytical chemistry; it 
has explained the behavior of the different in- 
dicators used in alkalimetry and acidimetry; 


and it is being more and more extensively ap- 
plied to problems of physiology and bacteriol- 
ogy. Thus, the researches of Louis Kahlenberg 
have shown that the poisonous action of acids, 
bases, and salts depends on the degree of their 
dissociation in solutions. Similar results were 
obtained by Paul and Kronig, who investigated 
the action of acids and bases, and of the salts 
of mercury, gold, and silver, on the spores of 
the anthrax bacillus and on the vegetative forms 
of Staphylococcus pyogenes auy'eus. Griitzner 
and Haffner have shown that the precipitation 
of casein from milk by the addition of acids 
depends on the degree of dissociation of the 
latter, and that the presence of salts modifies 
this relation in accordance with the theory of 
dissociation. The researches of Jacques Loeb 
have shown the importance of tlie applications 
of the electrolytic theory to the physiology of 
man and of the lower animals. Consult: Talbot 
and Blanchard, JElectrolytic Dissociation- Theoy'y 
(2d ed., New York, 1907) ; H. C. Jones, Freez- 
ing-Point, Boiling-Point, and C onductivity Meth- 
ods (2d ed., Easton, 1912); id.. Electrical 
Conductivity, Dissocnution and Temperature 
Coefficients of. Conductivity (Washington, 
1912) ; also the treatises on physical chemistry 
and electrochemistry mentioned under Chem- 
istry and Electrochemistey. See also Solu- 
tion; Acids. 

DISSOLVING- VIEWS. Pictures on a 
screen produced by a mechanical device attached 
to the projection lantern or stereopticon which 
causes the image furnished by one slide to dis- 
solve, as it were, or blend into that of the 
following slide. Two lanterns are generally 
employed to secure this effect, which is obtained 
by gradually covering one of the projection 
lenses and allowing the rays from the other to 
fall on the screen. 

DIS'SONANCE (Lat. dissonantia, from dis- 
sonare, to sound harshly). The simultaneous 
sounding of two or more tones foreign to a 
major or minor triad. Dissonance produces a 
feeling of unrest requiring a resolution into 
consonance (q.v.). This feeling of unrest is 
attributed to the complex ratibs existing be- 
tween the number of vibrations of dissonant 
intervals; whereas the ratios of consonant in- 
tervals are always simple. In reality it is 
impossible to set up any exact limits of disso- 
nance, as what may seem dissonant to one per- 
son may seem consonant to another. But it is 
easy to establish certain landmarks within which 
each individual will, to a certain extent, deter- 
mine the bounds of dissonance. Dissonant inter- 
vals are the major and minor second and all 
augmented or diminished intervals. (See In- 
terval.) Chords containing one or more dis- 
sonant intervals are dissonant chords and require 
resolution. The dissonant chords are all aug- 
mented and diminished triads, as well as all 
chords of the seventh and ninth. See Acous- 
tics; Haemont; Triad. 

DIS'TAPF (AS. distoef, from * dise, OE. 
dizen, to dress with flax for spinning, to bedizen, 
LG. diesse, flax on the distaff 4- stcef, staff). 
The staff on which the flax or wool is fastened, 
and from which the thread is drawn in spinning. 
As represented in ancient art, and still used by 
Greek peasants, it is a straight rod, from either 
side of which projects near one end a semicircle 
of cane or withes, forming a bed to which the 
wool or flax is attached. In both ancient and 
modern art the Pates are usually represented 
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with it, engaged in spinning the thread of life. 
(See Parc^'E.) It has ever been considered as 
the pecailiar emblem of feminine as opposed to 
masculine oecupations, and is sometimes used 
figriratively for a woman. See Spinni^^g. 

DISTAEF'S DAY, Saint. A name given to 
Januaiy 7, because it marks the return of the 
women to their usual daily occupation after the 
Christmas festivities terminating on the Twelfth 
Dav, Januarv 6. 

DISTAISTCE (OF., Fr. distance, from Lat. 
distantia, from distare, to be distant, from dis^ 
apart + stare, Gk. laravai, Jiistanai, OChurch 
Slav, stati, Skt. stJia, to stand; connected with 
OHG. ste 7 i, Ger. stehen, to stand, and ultimately 
with Goth. AS. standan, Eng. stand ) . In navi- 
gation (q.v.), the distance between any two 
Xilaees is the length of the rhumb line (q.v.) 
between the places. On the ordinary sailing 
chart (Mercator’s projection) the rhumb line 
is straight. Also, the angular distance between 
heavenly bodies measured on the arc of the 
great circle passing through them. 

The limit of view in a picture, or point of 
distance, as it is called in perspective, is that 
portion of the picture where the visual rays 
meet; the middle distance being the central por- 
tion between the extreme distance and the fore- 
ground. Distance, in a picture, is obtained by 
painting the tones that express the relative re- 
moteness of a distant object with the same di- 
rectness and truth that is employed in portray- 
ing those objects that are near at hand, or in 
the foreground, as it is called. ,When distant 
objects are thus true in color, the quality of 
distance will be produced by the diminution in 
size which obedience to the laws of perspective 
exacts. See Pebspective. 

DISTAHCE, or DEPTH, Pebception of. 
When we look at objects, we think that we see 
how far away they are. Yet their distance is not 
directly given with the act of vision. It is true 
that a few writers, e.g., Hering and James, be- 
lieve that the primitive field of view is not al- 
together superficial, and that distance is '‘a gen- 
uinely optical feeling”; but the majority agree 
that it is derivative, built up by the association 
of tactual ideas with certain “signs,” visual and 
strain sensations arising in the use of the eyes. 
In either case it is admitted that the “optical 
signs” themselves — the “criteria of distance,” 
as they are called — are essential to the complete 
development of the idea. We must distinguish 
betAveen the “primary,” immediately given, and 
the “secondary,” or indirect criteria. The former 
are (1) dissimilarity ' • (2) 

I ■ : ri c • h - ; (3 ■ -'ains; 

ji!i ! ■: q.'-. II circles. The last must be 

taken together with the third. Alone, it is of 
minor importance; for accommodation, which 
clarifies moderately distant objects, will occasion 
dispersion circles for both nearer and farther 
objects. The strain set up in the ciliary muscle 
as it focuses the lens may, however, serve as a 
definite empirical criterion of distance. The 
second factor results from the functioning of 
the eyes in binocular vision. If we are to have 
a single clear image of near objects, the eyes 
must converge. The intensity of the strain sen- 
sations thiH ongt ridor(‘n increases in proportion 
to the i>ro\ifnitv of tlio fixated point. Experi- 
mental investigations of the sensitivity to strain 
sensations, as well as the anatomical arrange- 
ment of the 12 eye muscles, watrant the assump- 
tion that such sensations may give accurate in- 


dications of the distance of objects, at least up 
to a few hundred feet. Convergence, together 
AAuth accommodation, is, according to Wundt and 
Airer, the essential basis of the perception of 
depth. But other authorities, notably Wheat- 
stone, Hering, and Hillebrand, lay stress uxion 
the dissimilarity of retinal images. We have 
given us, in our two eyes, two pictures of every 
object seen. The difference betiveen the two 
pictures increases with the nearness of the ob- 
ject. The testing of the part played by this 
disparity in the perception of distance led to 
the invention of the stereoscope, which enables 
us artificially to reconstruct the actual retinal 
conditions ^ of binocular vision. 

In our daily life it is perhaps true that the 
secondary criteria become most important ; they 
are at least most in evidence. These indirect 
data of distance are seven in number: (I) lin- 
ear perspective, i.e., the perspective of drawing, 
the course of the contour lines of objects in the 
visual field; (2) aerial perspective, i.e., dis- 
tinctness of outline and color tone; (3) the 
number of ‘ ’ ‘ objects, or the partial 

covering of . by the nearer ; ( 4 ) 

movement of objects in the visual field, e.g., 
swiftly moving objects seen from the window of 
a moving train are known to be near ; ( 5 ) move- 
ment of our oAAm head or body, with consequent 
relative displacement of objects differently dis- 
tant; (6) distribution of light and shade, e.g., 
the illusion of depth given by appropriately 
shaded stage settings; and (7) visual angle, 
i.e., the apparent size of known objects. The 
two last are the most influential. 

While, hoAA^ever, the full and complete per- 
ception of depth implies the aid of vision, there 
can be no doubt that the ■ blind 

have the perception in some degree. J-lie sensa- 
tions of pressure are bidimensional ; and the 
movement of one part of the body over another, 
of the hand oA^er external objects, of the whole 
body in locomotion, appears to supply the data 
necessary for at least a crude perception of 
depth. The blind have no direct means of re- 
fining this perception intO' an exact apprehen- 
sion of distance; for that they must have re- 
course in the special case to such secondary 
criteria ’ , *■ ' ■ ‘ the counting of steps. 

In all X ■ ■ ' ■ refinement is rare, and 

the idea of the third dimension in general re- 
mains, for the majority of blind persons, both 
vague and intermittent. Consult: Berkeley, An 
Essay Toward a New Theory of Vision (London, 
1709) ; Wundt, Human and Animal Psychology, 
trails, by Creighton and Titchener ( ih., 
1901) ; Titchener, Teoct-BooJc of PsycJtology 
(NeAV York, 1910) ; James, Principles of Psy- 
chology (ib., 1890). 

DISTEIVEPEB (OF. destemprer, to distemper, 
ML. distemperare, from Lat. dis-y apart -j- tem- 
perare, to temper, from tempus, time). An 
acute - • ' disease of young carnivorous 

animals, especially young dogs, caused either 
by an ultramicro scopic virus or by an organism 
recently described as Bacillus tronohisepticus. 
The disease is characterized by febrile manifes- 
tations, and an acute catarrh of the mucous 
membranes, which is frequently followed by 
catarrhal pneumonia and in some cases by the 
development of nervous symptoms. The pera- 
cute form of the disease is manifested in a 
sudden loss of appetite, depression, groaning, 
‘’MIg'.u. ‘.ill as high feA’er. After tAAm or 
I no da .V - F-io temperature rapidly drops below 
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normal, whereupon death soon appears under 
coinatous symptoms. The acute forui also is 
inaugurated by high fever, the temperature ris- 
ing rapidly to 40° C. or over, and remammg at 
this height for one or two weeks, or it falls 
slightly in one or two days, and then there 
exists only moderate fever. In severe cases the 
temperature rises again, owing to the develop- 
ment of pneumonia. The thickened slimy 
mucus which the inflamed membrane after some 
days secretes accumulates about the eyes, nos- 
trils, and respiratory passages and, losing in 
the bronchial tubes, prevents the free access of 
air and the proper purification of the blood. 
Hence ensue distressed breathing, increasing 
weakness, and symptoms of nervous disturbance, 
such as staggering gait, chorea (q.v.), and fits. 
It is a remarkably frequent disease of young 
carnivora, especially of young dogs — so much so 
that the great majority of the latter become 
affected before reaching the age of one year, 
the delicate, highly bred, and artificially treated 
varieties suffering most severely. Natural in- 
fection occurs through direct or indirect con- 
tact with affected animals. The virus is pres- 
ent in the catarrhal secretions of the mucous 
membranes and is evidently in most instances 
taken into the digestive canal with the food 
and water. Susceptibility diminishes with ad- 
vancing age, so that animals over three years 
old are but rarely affected. -Mfhu.iiih young 
cats are also susceptible to the d -v‘}{-<‘, ii occurs 
in these animals much less frequently than in 
dogs. The symptoms and anatomical changes 
correspond with those of dogs affected with dis- 
temper, but the nervous symptoms are less 
common, and the exanthema which appears in 
almost one-lialf of all cases in dogs is usually 
absent. 

In treating the disease the affected animals 
should be placed in a clean, imiformly warm 
place, protected from draughts, and furnished 
with concentrated nourishment, such as milk 
and strong meat broth with the yolk of an egg 
beaten into it. Several daily feedings with 
chopped salted meat cooked in steam is very 
beneficial. In the presence of gastrointestinal 
catarrh gruel may be given to All 

irritating remedies must be careiuiiy avoided. 
As an abortive treatment, subcutaneous injec- 
tions of trichloride of iodine are indicated. For 
depression and weakness, nervous stimulants are 
recommended, such as alcohol, in proper dilu- 
tions and in small but frequently repeated doses. 
When the fever becomes severe, antipyretics, 
such as phenacetin, should he administered. 
The catarrh of the respiratory organs is treated 
to the best advantage by the inhalations of 
warm vapors containing expectorants. GThe gas- 
trointestinal catarrh should be treated first by 
regulating the diet, as described, and in the 
first days of the infection a cathartic, such as 
castor oil or calomel, as well as salol, should 
be given. If vomiting is present, this may he 
controlled by the administration of cracked ice, 
water containing soda, salicylate of bismuth, 
and in emergency with opium. Constipation, 
if present, should be corrected by half an ounce 
each of castor oil and olive oil, to which in 
large dogs a few grains of gray powder is a 
useful addition. In the presence of nervous 
syrni)tom?* anodynes and aidispa^niovlic- are 
rocoTnmijnded. The various for distoui- 

per are not very promising, as they are pre- 
pared with the aid of bacteria, which at best 


aie of importance only in the secondary organic 
lesions. Give frequently and in small quanti- 
ties at a time milk and bread, or any other such 
simple and digestible food; and when recovery 
is tardy and weakness ensues, endeavor by nurs- 
ing and by use of tonics and stimulants to 
support the strength. The same principles 
should he applied in treating the disease in cats. 

The term “distemper” is sometimes applied 
to influenza (q.v.) in horses and epizootic 
pleuropneumonia (q.v.j in cattle. For an ac- 
count of distemper in pigs, see Hog Cholera. 

Consult Hutyra and Harek, Pathology and 
Phera'peutics of the Diseases of Domestic Ani- 
mals, vol. i (Chicago and London, 1912), and 
E. W. Hoare, A System of Veterinary Medictne, 
vol. i (ib., 1913). 

DISTEIVIPEB ( IN Paintij^-g ) . See Tempera. 

HISTHENE. See Cyanite. 

DISTICPC, disTik (Lat. distichon, Gk. Bier- 
nxop^ distichon, distich, from Bl-, di-, double + 
errixos, stichos, row, line, from arelx^Lp, steichein, 
to tread ) . The classical name given to any 
couplet making complete sense, but especially 
to a hexameter and a pentameter. It was 
much used by the Greeks and Romans as a 
vehicle for the expression of single thoughts 
and sentiments, and hence became almost ex- 
clusively employed for the classical epigram. 
It was employed largely also in elegiac verse. 
(See Elegy.) The great poets of modern Ger- 
many — Goethe, Schiller, etc. — ^liave also shown 
a fondness for the distich and a remarkable 
skill in the use of it. See also Cato, Dionyshis. 

DIS'TILLA'TION (Lat. destillatio, from de- 
stillare, to distil, from de, down -j- stillare, to 
drop, from stilla, drop). A process consisting, 
in the evaporation of liquids by boiling and the 
subsequent liquefaction of their vapors by cool- 
ing. The purpose of distillation is to separate 
different substances from one another more or 
less completely. The process has been in use 
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since ancient times, and in the first centuries 
of our era was employed in much the same man- 
ner as at the present time. In the third cen- 

tury A.D, sea water was by distillation rendered 
fit for drinking, and it was known that prac- 
tically pure water may be isolated from wine 
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and other aqueous mixtures by distillation. The 
alchemists obtained the mineral acids and other 
valuable substances by processes of^ distillation, 
and at the present day distillation is one of the 
most potent processes in the hands of the 
scientific and the industrial chemist. 



What usually takes place during the distilla- 
tion of a mixture is, in a sense, very simple : 
The given liquid becomes divided into portions 
of unequal volatility, every fraction that distills 
over being more volatile than the fraction that 
still remains behind. And as less volatile 
liquids boil at higher temperatures than more 
volatile ones, it is obvious that the boiling point 
of a mixture distilling under constant pressure 
must continually rise. If the mixture were 
-allowed to evaporate at constant temperature, 
its vapor tension must continually decrease. 
A liquid whose vapor tension during^ evapora- 
tion might increase is an impossibility, for 
almost obvious reasons. Such a liquid and its 
vapor would constitute a system whose volume 
would increase, and not diminish, if some com- 
pressing power was brought to act upon it; 
which is absurd. By means of such a liquid it 
would be easy to obtain a form of what physi- 
cists call “perpetual motion* of the second kind,” 
which the science of thermodynamics recognizes 
as no less impossible than the creation of me- 
chanical work out of nothing. (See Thermody- 
namics.) But while the vapor tension of an 
evaporating mixture cannot possibly increase, it 
may, and in certain cases does, remain con- 
stant. Thus a mixture of 96 parts (by weight) 
of absolute alcohol and 4 parts of water will 
evaporate without change of vapor tension (the 
exact composition of this mixture was estab- 
lished by W. A. Noyes and Warfel in 1902). 
The question therefore remains, What mixtures 
are subject to decrease of vapor tension, and 
what mixtures evaporate without such change? 
The answer is: If the iiigrodiv'nt- are present 
in such proportions that the vapor tension of the 
mixture is either the highest or the lowest that 
can be obtained with the given substances, then 
the vapor tension will remain constant during 
evaporation; in every other case it will decrease. 
If for a certain proportion of the ingredients the 
vapor tension of the mixture is lower than for 
any other proportion, the composition of the 
boiling liquid will approach nearer and nearer 
to that proportion as a limit; once that limit 
reached, the vapor tension cannot decrease any 
further, and thenceforward the composition of 
the distilling liquid must remain unchanged : the 
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vapor passing off and the liquid remaining be- 
hind will have precisely the same relative com- 
position. Again, if at a certain temperature a 
given mixture has the highest vapor tension tliat 
can possibly be obtained with its 
then a separation into more and less ; 

tions is evidently impossible, and hence the dis- 
tillation can produce no change of composition. 
A mixture of 96 parts of absolute alcohol and 4 
parts of water has at its boiling temperature a 
higher vapor tension than any other mixture 
of water and alcohol at the same temperature; 
and this is why that mixture distills over with- 
out change of composition. 

From the above it may be seen that the pos- 
sible changes of the total vapor tension of a 
mixture determine in a general manner the di- 
rection in which the changes of composition will 
proceed in course of a distillation. To recapitu- 
late, distillation can effect a change in the com- 
position of a given mixture only if doth of the 
following conditions are fulfilled : { 1 ) if there 

exist mixtures of the same substances whose 
vapor tensions are less than that of the given 
mixture; (2) if there also exist mixtures of 
the same substances whose vapor tensions are 
greater than that of the given mixture. Distil- 
lation will then divide the given mixture into, 
say, two portions, one of which will be more, the 
other less, volatile than the given mixture. But 
the exact course of a distillation is far from 
being determined by these laws, which were, in 
substance, established by Konovaloff in 18S1. 
For example, no answer is thus furnished to 
the question: Being given a mixture of a pound 
of water sfiid a pound of alcohol, and supposing 
that half the mixture has distilled over, what is 
the composition of the distillate? 

In considering quantitative questions like this, 
it must be borne in mind, again, that separation 
of substances by distillation is only possible 
when the mixed vapor has a different composi- 
tion from the mixed liquid by which it is 
emitted. From this it follows that the quanti- 
tative laws of fractional distillation must be 
based on a principle by which the composition 
of a mixed liquid and that of its vapor are 
correlated quantitatively. And, further, such a 
relationship between the composition of liquid 
mixtures and of their vapors can only be dis- 
covered and tested if we know how to determine 
the composition of mixed vapors experimentally. 
This last problem is not an easy one, and in 
many cases the older observations of different 
investigators disagree so grossly that the true 
composition of the vapors could not be con- 
sidered as even approximately known. In recent 
years, however, Eosanoff, with several collabo- 
rators, has worked out two experimental methods 
which permit of a'-( ortaininiT the composition of 
the vapors from liquid mixtures with certainty 
and without much difficulty. Rosanoff has, 
further, deduced a relationship between the va- 
por tensions of liquid mixtures and the composi- 
tion of their vapors, and has shown how with 
the aid of this relationship it is possible to 
foretell the course of a distillation with quanti- 
tative precision. Given, then, the total vapor 
tensions of various mixtures of two liquids A 
and B (and these total vapor tensions are easily 
measured), it is to-day easy to answer a ques- 
tion like the one proposed above: viz., if from a 
certain weight of a given mixture of A and B 
a part should be removed by distillation, what 
would be the composition of the part removed 
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and what the composition of the part remaining 
behind The subject is too mathematical to per- 
mit of an adequate explanation here. The stu- 
dent may be referred to Lord Eayleigli’s paper 
in the Phil 6sophi cal Maga'^ine for 1002 and to 
the papers by Rosanoff and his coworkers in the 
Journal of the American Chemical Society since 
1009 and the Journal of the Franlclin Institute 
for 1911. 

An older theory of distillation, developed by 
Sydney Young in collaboration with Thomas and 
Barrell, was based on an assumption first recom- 
mended by P. D. Brown, viz , that the ratio of 
the weights of the components In the vapor is, 
at every instant during a distillation, pro- 
portional to the ratio of the Aveiglits of the 
components in the liquid. But this assumption, 
and hence also the theory of distillation founded 
upon it, can now be positively stated to be 
erroneous except in certain very rare eases. 

The theories of distillation just mentioned 
deal with distillation in which the vapors 
emitted by the boiling mixtures are immediately 
and completely removed as soon as formed, to 
be received in reliquefied form in separate con- 
tainers, In practice — in the laboratory and 
especially in industrial distillation — the vapors 
are partially recondensed before removal, in 
upright still heads, or columns, and thereby the 
desired separation of the ingredients is greatly 
hastened. The best still heads used on a labora- 
tory scale are those of Le Bel and Henninger 
and of Sydney Young. The best-known stills 
employed industrially are those of Coffey and of 
Savalle. In all such apparatus the still heads 
are provided with a succession of traps, of one 
form or another, in which the vapor bubbles 
through small quantities of liquid produced by 
the partial condensation of preceding fractions 
of the vapor; this progressive washing of the 
rising vapor in the consecutive sections of the 
still head, combined with the cooling effect of the 
air ■ ■ '** ’ ead, produces the de- 
sire ; ■ of the vapor and its 

consequent gradual enrichment in the more vola- 
tile component; so that the vapor finally escap- 
ing from the still head into the condenser is 
far richer in that component than the vapor first 
given off by the liquid boiling in the still. 

The greatest practical importance must at the 
present time be attributed to an idea first intro- 
duced by Warren, in the sixties of the nineteenth 
century, later (1880) investigated by F. D. 
Brown, and in recent years reinvestigated, ex- 
tended, and practically applied by Rosanoff. 
Warren conceived the idea of passing the vapors 
rising from a boiling liquid mixture through an 
upright still head whose temperature was kept 
constant; by actual experiments he showed that 
in this manner the distillation yielded a much 
more uniform product than would otherwise be 
obtained. Brown investigated the matter in the 
case of mixtures of two liquids and discovered 
the general principle involved, now known as 
Brown’s law: that, independently of the com- 
position of the mixture boiling in the still, the 
vapors escapitig through a regulated still head 
have a constant composition, viz., the composi- 
tion of the vapor given off by that particular 
liquid mixture which boils at the temperature 
at which the still head is maintained. Rosanoff, 
next, showed that this law works only within 
certain definite limits discovered by him, and 
that in the case of mixtures of more than two 
components the law assumes a still further modi- 
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fled form. On the basis of the Brown-Rosanoff 
law he has, finally, developed a distillation pro- 
cess depending on the employment, not of one 
single, regulated still head, but of a definite 
number of such still heads connected in series, 
the constant temperature of each still head to 
bear a certain definite relation to those of the 
other still heads of the series. Practical tests 
on all types of cases have demonstrated that 
the results yielded by such an apparatus are pre- 
determinable and absolutely uniform, so that the 
Rosanoff process may be considered as the long- 
sought general solution of the problem of frac- 
tional distillation. 

BibZiograpliy. The best general work deal- 
ing with the older theories of distillation is 
Young’s monograph, Fi'actional Distillation 
(London, 1903) ; consult also Kuenen, Verdamp- 
fitng und Yerfiiissigung von Gemischen (Leipzig, 
1906). A good description of the older forms 
of industrial distillation apparatus in use may 
be found in Stammer, Die Brannfwein-Industrie, 
pp. 685-866 (Brunswick, 1895). Many valu- 
able data on evaporation and condensation will 
be found in Hausbrand, Verdampfen, Konden- 
sieren, und KuMen (5th ed., Berlin, 1912). See 
Chemistey; Boiling Point; Evaporation; 
Distilled Liquors. 

Destructive Distillation. This is quite dif- 
ferent from the process described above. For 
while that process is purely physical and in- 
volves no chemical change whatever, destructive 
distillation, as implied by the term, causes pro- 
found chemical changes in the materials sub- 
jected to it. Examples of destructive distilla- 
tion are: the heating of coal in gas works at a 
red heat, when it resolves itself into coke, which 
is left in the retort, and coal gas, naphtha, tar, 
etc., which distill over into suitable receivers; 
the treatment of cannel coal at and below a red 
heat, when it yields much paraffin wax and 
paraffin oil; and the distillation of wood in 
close vessels, at a red heat, when charcoal is 
left in the vessel, and wood vinegar, wood spirit, 
tar, etc., pass over in vapor, and are condensed. 
See Tae; Coax Tae; Gas, Illuminating; 
Paraffin; Acetic Acid; Dippel’s AxTiiiiAr. 
Oil ; ETC. 

DISTILLED LIQUORS, or Aedent Spirits. 
Alcoholic liquors manufactured by the process 
of distillation (q.v.). I^ey may be produced 
from fermented liquors or directly from the 
raw materials, which must contain a large 
percentage either of sugar or of starch. An 
example of the first class is brandy, which is 
made by distilling wine. An example of spirit 
produced from saccharine material is rum, which 
is made from molasses, while whisky, made 
from corn, rye, barley, or other cereal, is an 
example of spirit made from a starchy ma- 
terial. The process of distillation may be so 
conducted as to produce an alcoholic beverage 
or simply a ‘Yaw spirit.” From the latter, by 
a process described below, is obtained the recti- 
fied spirit which is used as a basis in the manu- 
facture of various alcoholic beverages. Recti- 
fied spirit is also employed in the arts, and 
from it, by a proce-- o'" pur mcm hh'M. is obtained 
the absolute ethyl <>1 o' t'.i i. lemist. See 

Alcohol. 

History. All the intoxicating drinks used in 
ancient times seem to have been the product of 
fermentation only. The art of distilling liquors 
is first mentioned by an Arabian physician of 
the tenth century, Albukassen by name, though 
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tlie invention is attributed by some to the 
northern nations. The name aqua vitce, given 
to distilled spirits, shows what an estirnate 
was put upon the discovery by early physicians 
and alchemists. One of them ‘‘declares this ad- 
mirable essence to be an emanation from divin- 
ity, an element newly revealed to man, but hid 
from antiquity because the human race were 
then too young to need this beverage destined 
to revive the energies of modern decrepitude.” 

Process of Manufacture. Spirits were first 
distilled from wine, but an endless variety of 
substances are now used in their manufacture. 
Alcohol, however, is the essential element in all 
spirits- It results from the decomposition of 
sugar, which, by the process of fermentation, is 
resolved into carbonic acid and alcohol. Sugar 
is therefore the direct source of alcohol, and 
for this reason sweet vegetables and fruits may 
be converted into spirits. But starch is readily 
converted into sugar by means of the substance 
called diastase, which is found in malt and 
in L-'- p seeds generally- (See Beer; 

Brewing.) Hence starchy as well as sweet 
vegetables may be used in the manufacture of 
spirits. In making distilled liquors,^ when the 
raw material is a fermented liquor, it is ready 
to be distilled without further preparation; 
when it is a sugar, however, it must first be 
fermented and then distilled; when it is a 
starch, another initial process, to convert the 
starch into sugar, is necessary. 

MasMug or Preparation of the Wort, To 
saccharify the starch is the object of the initial 
process, technically known as mashing. This 
process consists in mixing the raw grain, prop- 
erly ground, with malt and with water at a 
temperature of about 160® F. Com, barley, 
oats, and rye are the grains commonly used. In 
England and the United States most distillers 
use a mixture of raw and malted grain, in 
which the larger proportion is raw. The first 
step where raw grains are used is to cook the 
sWch so as to render it soluble, and this is 
generally accomplished by steaming under pres- 
sure. This is then mixed with ground malt. This 
treatment requires from one to four hours, dur- 
ing which time the mash is kept at a uniform 
temperature of 146® F. by successive additions 
of hot water. After this saccharine infusion, 
technically called wort^ has acquired its maxi- 
mum density, as indicated by a saccharometer, 
it is drawn off. Fresh water is then poured 
upon the residue and allowed to stand to form 
a second wort. This is added to the first. A 
third wort, used to infuse a now mixture of 
grain, is sometimes made. In this method of 
direct mashing, nearly 10 per cent of the grain 
is not decomposed. The waste may be reduced 
to 5 per cent by heating the grain and water 
before the malt is added. 

In Germany, where potatoes are used for 
the manufacture of spirits, the potatoes^ are 
steamed before the malt is applied. This is 
advisable * because potatoes contain a much 
smaller proportion of starch than the cereals. 
By steaming; the starch cells are thoroughly 
broken and the Starch reduced to a condition 
in which it is easily acted upon. Several dif- 
ferent forms of apparatus have been devised 
for this purpose. In tliat of'Honzo, which is 
largdy used, the steam is applied under pres- 
sure and the potatoes are reduced to a pnlpy 
liquid, in which form they run into the mash 
tub from an opening in the bottom of the ap- 
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paratus. After this mass has cooled to the 
proper temperature, the malt is added and the 
wmrt formed as described above. 

Permentation. This is effected by adding 
either brewer’s or compressed yeast* to the wort 
prepared as described above, or to a saccharine 
liquid obtained from molasses, beets, or other 
sugar -producing fruits or vegetables. Eight to 
10 parts of brewer’s yeast are mixed with 1000 
parts of grain mash, and with a larger propor- 
tion of yeast for potato mash. The chemical 
processes involved in fermentation, by which the 
sugar is resolved into carbon dioxide and al- 
cohol, are discussed under Yeast and Fermen- 
tation. From three to nine days are consumed 
in fermentation. The process is continued un- 
til the density of the liquid ceases to lessen, as 
indicated by the saccharometer. Hydrofluoric 
acid has been quite generally used in the past 
in the fermentation process. Sadtler states, 
in his Industrial Organic Chemistry (New 
York, 1896), that the following advantages are 
claimed for its use; “(1) by preventing the 
losses due to secondaiy fermentation the al- 
coholic yield is increased; (2) this yield is 
especially maintained when raw materials of 
somewhat inferior quality are used, when, with- 
out the hydrofluoric acid, the yield would be 
diminished'; (3) the development of foaming 
in the fermentation is largely prevented.” The 
best practice to-day, however, is to prevent 
contamination of the mash and use pure yeast. 

In making spirit from beets sulphuric acid 
is used during the fermentative process. Much 
of the beet spirit is made from molasses derived 
as a by-product from the manufacture of beet 
sugar. But in France it is customary to make 
inferior beets directly into spirit. Only a small 
quantity of yeast is required, and fermentation 
is completed in about 24 hours. In the West 
Indies the molasses produced in making cane 
sugar is utilized in the manufacture of rum. 
(See the article Rum for a description of its 
manufacture.) The addition of yeast to the 
saccharine liquid is not ordinarily made, but a 
portion of a previous fermentation is added to 
start the fermentation. 

Distillation. Tlie operations thus far de- 
scribed are merely preliminary. They differ 
from those employed in the two fermentation, 
industries, wine and beer making, in that in 
preparing the liquor for distillation the fermen- 
tation process is carried to its furthest limit 
in order to produce the greatest possible amount 
of alcohol. The liquid thus prepared for dis- 
tillation is technically known as the loash. The 
still is the apparatus in which the wash is re- 
duced to vapor and then condensed. In its 
oldest and simplest fornx the still consists of 
a copper vessel, provided with a closed head, 
connected with a spiral tube, called the worm. 
The latter is placed in a refrigeratory, or closed, 
chamber, through which cold water is con- 
staniU' passing. When heat is applied at the 
still, the spirit begins to rise in vapor, along 
with more or less steam; these vapors pass 
through the worm, become condensed by ^ the 
cold, and drop or trickle down into the receiver. 
The product of the first distillation in a simple 
still is a weak and impure liquid technically 
known as loio loines. This is then redistilled 
at a lower ix?mpcraturc to deprive it of the 
water and of the fetid oils which have passed 
with the alcohol. 

In 1801 the first great improvement in <Ra- 
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tilling was invented by a, workman of Mont- 
pellier named Adam. By making the vapors 
rise from the still through a series of winding 
passages, maintained at a determinate degree of 
heat, and deposit part of the water and other 
impurities, he was able to obtain from wine a 
spirit of any required degree of purity at one 
operatiour. This device was applied by Pistorius 
to the distillation of washes made from grains. 
Within recent years many inventions have been 
made to produce the purest and strongest al- 
cohol at the lowest possible cost. Sadtler 
divides the different forms of distilling appara- 
tus into five general classes: 1. The simple 
stills already described, with worm condenser 
heated by direct firing. 2. The simple stills 
with closed “wash warmer.” This is a device 
for saving fuel by causing the pipe containing 
the hot vapors on their way to the »'i‘frijrerHtor 
coil to pass through a vessel containing the 
wash. Thus the wash is heated to a consider- 
able degree before it enters the still at all. 3. 
Stills with rectifying wash warmer. This is 
a device invented by Dom, in which the vessel 
through which the vapor pipe passes is divided 
into two compartments by a sheet of copper. 
The upper and larger compartment serves as a 
wash warmer. Through it the tube conveying 
the vapors from the still passes into the lower 
compartment, where at first the distillate is 
condensed. But as the wash is warmed by 
the vapors from the still, the distillate in this 
compartment gives off alcoholic vapors which 
pass on and are condensed in the worm, while 
the watery portion is allowed to run back into 
the still. This rectifying action can be in- 
creased by introducing two or more chambers 
between the still and”^ the final condenser. 4. 
Stills with wash warmer, rectifying and de- 
r)hlogrTiaTor apparatus for intermittent work- 
ing. 5. Stills with similar apparatus for con- 
•tiuuous working. A dephlegmator is an ap- 
paratus for partially condensing the vapor by 
means of n*talli^ dbipbra-jr’i The vapor, 
coming in cimiaci, wiili t’-e-i' metallic sheets, 
is chilled, and the watery portion, which con- 
denses most readily, separates and flows back, 
while the alcoholic Sapors pass on through the 
pipes to the eondensen The Pistorius appara- 
tus, already referred to, is an intermittent 
dephlegmator. The original invention has been 
improved successively by Gall, Schwartz, and 
Siemens, and is much used in Germany in 
making potato spirit. Examples of the fifth 
class of stills, those with a continuous dephl^- 
m'ator apparatus, are the Coffey still, used in 
England for making grain spirit, and the Ba- 
valle still, used in France in distilling brandy. 
The Coffey still is particularly well adapted to 
the manufacture of what is known as “silent 
spirit,” i.e., a spirit which is very strong and 
pure, but nearly destitute of flavor. For the 
manufacture of beverages it is not so well fitted 
because it removes, along •, with other impuri- 
ties, a large proportion of the volatile oils 
which give them their peculiar flavor. For the 
principles involved in the process see Distil- 
lation; Evaporation ; Boiling Point. 

-Purifying tlie Distilled Spirit. If alcohol 
and water were the only substances that pass 
oyer in distiHation, all spirits, from whatever 
sburee;^ would be the samje. But, except to a 
partial ^tent in the Coffey stiB, this is not 
the case.^’^ Brandy, rum, and whisky owe their 
distinctiYebfiaFoara ito- ^en^ial oils derived from 


the grape, from sugar, or from grain. Other 
impurities also pass over which are unpleasant 
and unwholesome. The mellowing effect of age 
upon spirits was formerly said to he due to the 
evaporation or spontaneous combustion of these 
oils, but is more probably due to the oxidation 
of the essential oils or flavoring principles. 
Kewly distilled spirits are in general fiery and 
unwholesome. The process of removing the 
impurities from the spirit, by fractional or 
repeated distillation, is known as rectifying the 
spirit. The spirit that is first condensed, in 
rectifying, is crude and milky. iSText comes 
the clear alcohol, which is caught separately. 
Last of all comes a weak spirit called faints, 
which is returned to the still. Certain impuri- 
ties which give a bad flavor to tbe spirit cannot 
be removed by distillation. Several chemical 
methods have been proposed for their removal, 
but the method usually employed is to filter 
the alcohol, diluted with equal parts of water, 
through wood charcoal and then redistill. A 
process which has been used experimentally 
consists in mixing the diluted spirit with pe- 
troleum and i’ f agitating the mixture. 

The petroleum has the power of withdrawing 
the fusel oil from the mixture. Absolute or 
anhydrous alcohol cannot be obtained by dis- 
tillation. (See Alcohol.) Eectified spirit of 
wine is the most concentrated alcohol producible 
by ordinary methods of distillation. The recti- 
fied spirit of the British Pharmacopeia has a 
specific gravity of 0.834 and contains 85.65 per 
cent alcohol by weight. The alcohol of the 
United States Pharmacopeia has a specific 
gravity of 0.816 and contains 92.3 per cent by 
weight. Proof spirit is a term applied to al- 
cohol which conforms to the standard of the 
excise laws of the United States and England. 
English proof spirit has a specific gravity of 
0.91984 and contains 49.24 per cent by weight. 
United States proof spirit has a specific gravity 
of 0.93437 and contains 42.7 per cent by 
weight. Alcohol is lighter than water (as 793 
to 1000), and thus the lighter the liquid, the 
purer it is. The quantity of distilled spirits 
produced in the United States as stated by the 
Commissioner of Internal Revenue averages 
about 185,000,000 gallons per annum, of wbicdfe 
about 140,000,000 gallons- is consumed in the 
United States. 

Beverages Ma-de from Bectified Spirit. 
Whisky, brandy, and rum are distilled liquors 
used directly as beverages, being naturally 
flavored with aromatic substances derived from 
the materials from which they are prepared. 
But much of the distilled liquor produced is 
in the form of silent spirit, and is used to 
fortify wines and to arrest fermentation in 
them at any desired stage, and in the manu- 
facture of factitious beverages generally. There 
is a large class of alcoholic beverages which 
are made by mixing with alcohol or brandy 
various aromatic substances. These distilled 
spirits are discussed under Ljql'I'TBS. 

Bibliograpliy. Braiint, Practical Trcatls*i 
on the Raw Materials and the Distillation and 
the Rectification of Alcohol, and the Prepara- 
tion of Alcoholic Liquors, Liqueurs, Cordials, and 
Bitters (Philadelphia, 1886) ; Gaber, Der 
praktische Destillateur und Spirituosen-Fabrik- 
ant (Vienna, 1901); ])£aercker, JSandbuch der 
Bpiritusfabrihation (Berlin, 1899), of which 
there is a French translation by Bosker and 
Warnery, entitled - Trctife de la fabrication ^ do 
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Valcohol (Lille, 1889) ] Eoux, La fahricatioit de 
Valcoholi in 7 parts (Paris, i883“90) ; Wright, 
Practical Handhooh on the Distillation of Al- 
cohol from Farm Products (2d ed., New York, 
1907) 5 Monzert, Practical Distiller (ib., 1912). 
See Liquors, Fermented and Distilled, Sta- 
tistics AND History of; Brandy; Whisky. 

DISTILLED WATEB. Water obtained by 
subjecting ordinary water, which contains more 
or less nonvolatile matter in solution, to a pro- 
cess of evaporation and by condensing the vapors 
in a separate vessel. Evidently, distilled water 
can contain no fixed matter, although it may 
and usually does hold volatile matter in solu- 
tion, such as organic gases, ammonia, carbon- 
dioxide (and therefore also ammonium carbon- 
ate), ammonium nitrite, etc. — all these, to be 
sure, in very small quantities. To free distilled 
water from such impurities, it is acidified, say, 
with sulphuric acid, and a small amount of 
potassium permanganate is added; this acid 
solution is boiled, and the steam is caused to 
pass through another lot of distilled water, 
which contains an alkali (say, caustic potash) 
and again a certain amount of potassium per- 
manganate, and wliich is kept hot; the steam is 
next filtered through a lot of glass wool to free 
it from droplets of the alkaline permanganate 
liquid which it may be carrying along, and 
finally it is condensed in a tin pipe cooler, as far 
as possible out of contact with tlie air. The 
first portions of the condensing vapor are re- 
jected as not yet sufficiently pure, then a large 
fraction may be collected and kept pure^ for a 
time in vessels of insoluble glass (resistance 
glass). A sample of the purest water ever ob- 
tained was made by Klohlrausch in a vacuum 
established in sealed vessels of fused quartz. 
Absolute purity can, of course, never be attained. 

Distilled waters is also the name applied in 
the manufacture of perfumes to the water con- 
taining the volatile aromatic principles of plants 
and flowers that pass over on distillation, as 
lavender water, rose water, etc. 

DISTINGUISHED SEBVICE OBDEB. A 
military order instituted in 1886 by Queen Vic- 
toria for the purpose of rewarding army and 
navy ofiicers. Appointments to membership are 
made by the sovereign, the head of the organiza- 
tion, for ah. i‘i > jrv-ice in the field or on sea, 
specially ti ■ * ■ ■ i ■ in dispatches to the govern- 
ment. Its members wear a gold cross, bearing 
on one side the Imperial crown and on the other 
the initials V. E. I. 

DISTOBTION. See Light, Lenses. 

DISTBESS (OF. destresser, destreoier, des- 
troisser, from Lat. distringere, to pull asunder, 
from dis-f apart + siringei'e, to draw tight; con- 
nected with Lith. stregtij to freeze). An ancient 
creditor’s remedy, common to all systems of 
primitive law, which consists in the seizure and 
detention by the creditor of his debtor’s goods. 
It is one of the few survivals in our law of the 
practice of the personal enforcement of one’s 
legal rights, without the intervention of the 
courts or the assistance of olficers of justice. 
Originally applicable to a great variety of cases, 
it is now'restricted to a limited number of situa- 
tions, where its drastic character is mitigated 
by the relation of the parties to one another, 
apad is strictly regulated by law. 

Blackstone "describes distress as ^'the taking 
of a personal chattel out of the possession of 
the wrongdoer into the possession of the party 
injured, to procure a satisfaction for the Wrong 


committed.” Even in Blackstone’s time, how- 
ever, the scope of the remedy had been greatly 
narrowed, and he enumerates only two princi- 
pal cases in which it was still available: (1) 
for nonpayment of rent or other duties annexed 
to the tenure of land; and (2) in the case of 
cattle of a stranger trespassing and doing dam- 
age {damage feasant) on one’s land. It is still 
employed in these cases in England and in many 
of the United States. It was a remedy of feudal 
law, inseparable from fealty to the lord and 
incident to every service. It does not seem to be 
very popular, however, as a means of collecting 
rents, as it places the landlord in a better posi- 
tion than the other creditors. In several of the 
New England States distress has given place to 
an attaclmient on mesne profits. In New York 
and several other Stales it has been expressly 
abolished by statute, and in North Carolina it is 
held to be inconsistent with the spirit of the 
laws and not to exist in that State. The law 
of Louisiana permits the landlord to follow 
his tenant’s goods for 15 days after removal 
from the premises. In general, in English and 
American law, the right to distrain is not 
limited to the goods of the debtor himself, but 
extends to any goods in his possession, whether 
belonging to him or not. But certain articles, 
as beasts of the plow, implements of trade, and 
any article at the time in personal use or occu- 
pation, have always been privileged from dis- 
tress. So also where the owner, not being the 
debtor, is compelled by necessity to place his 
goods on the land, or where he does it for com- 
mercial imrposes; as, in the first instance, the 
goods of a traveler at an inn, or, in the second, 
goods deposited in a warehouse on siorairc. 
Formerly the remedy of distress was limiti-d to 
the seizure and detainer of the goods until the 
claim sought to be enforced was paid, the dis- 
trainor having no right to sell the goods, and 
the debtor, if he claimed the distress to be ille- 
gal, having recourse to an action of replevin 
(q.v.) for their recovery. Now, however, by 
statute goods taken under distress may often be 
sold after due advertisement at public auction 
and the claim of the distrainor satisfied out of 
the proceeds. In such a jurisdiction the charac- 
ter of the remedy by distress has been completely 
changed from a species of legal duress to a vari- 
ety of attachment or execution. See Landlord 
AND Tenant; Eent. 

Consult: Blackstone, Commentaries on the 
Laws of Dngland; Maine, Ancient Law (Pol- 
lack’s ed., London, 1909) ; Leetures on the FJarlp 
History of Institutions (6th ed., ib,, 1898)’; 
Gilbert, Treatise on the Law of Distresses and 
Replevins (1st ed., ib., 1767) ; Bullen, Praoti^ 
cal Treatise on the Law of Distress for Rent 
(ib., 1842) ; and the authorities referred to 
under Landlord and Tenant. 

D’ISTBIA, dS'strd-^, Dora. See Dora 

dT STRIA. 

DIS'TBIBU'TION (Lat. distribution from 
distribuere, to distribute, from dis-, apart + 
tribuere^ to give, from tribus, tribe). The de- 
partment of political economy devoted to the con- 
sideration of the rewards which are allotted to 
the several factors in production. It is a famil- 
iar axiom of political economy that land, labor, 
capital, and enterprise are united in the produ<> 
tion of goods, and that to each is accorded a 
share of the product. Distribution studies the 
laws which govern the recompense of the several 
factors, and thus includes the law of rentj tiih 
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law of wages, the law of interest, and the law of 
profits. It is assumed that the four factors are 
in possession of four different sets of persons, 
although this is not essential to the formulation 
of laws. The union in one person of two of the 
factors would give to him a mixed reward, the 
components of which would he governed by dif- 
ferent laws. There has been a tendency in re- 
cent years to draw more sharply than formerly 
the line between interest and profits, to distin- 
guish betw’een the owner of capital, who receives 
interest, and the employer of capital, who re- 
ceives profits. This distinction is of increasing 
importance in the modern world, which, with its 
extension of credit, permits so large a share of 
the world’s business to be carried on by bor- 
rowed capital, and places opportunities at the 
disposal of energetic and enterprising men which 
did not exist before. The area of discussion thus 
outlined represents one of the most controverted 
fields in economic writing. It lias assumed 
prominence especially through the attacks of the 
socialists, whose contention is that the distrib- 
utive process is radically at fault, and thoroughly 
inequitable. It is interesting to observe that as 
the discussion of exchange gave place in Adam 
Smith’s writings to that of production, so later, 
in the writings of Malthus, Ricardo, and Mill, 
distribution became the leading element in eco- 
nomic discussion. The interest shifted some- 
what from questions affecting the increase of the 
aggregate product to the consideration of the 
laws governing the distribution of the product. 
See Political Economy; Interest; Profit; 
Rent. 

DISTEIBUTIOK". In its most general sense 
in the law, the division of a surplus fund among 
those legally entitled to share therein. It applies 
equally to the division of a trust fund among 
the cestuis que trust, of the surplus assets of a 
bankrupt or insolvent among the creditors, of 
partnership property after payment of debts 
among the copartners, and of the surplus in the 
hands of an administrator of an intestate among 
those entitled, as next of kin or otherwise, to 
share it among them. 

Distribution usually refers to the last of these, 
and the statutes which have been enacted in 
Great Britain and in the United States to regu- 
late the distribution of an intestate’s personal 
estate are accordingly known as statutes of dis- 
tribution, The matter is one wholly of statute 
regulation at the present time. 

Formerly the personal estate of one dying in- 
testate passed at once into the hands of the 
bishop of the diocese, and the disposition made 
of it was determined by the ecclesiastical law, 
administered by the so-called ‘^'ordinary court” 
of the diocese. There seems originally to have 
been no provision for the payment of the debts 
of the decedent, and the hulk of the esthte, after 
deducting some small provision for the widow 
and children, was devoted to the purposes of 
the Church {in pios usus). It was, however, as 
early as 1285, provided by statute (St. West- 
minster II, e. 19 ) that the ordinary should pay 
the intestate’s debts just as an executor was 
bound to do, and in 1357 it was further enacted 
(31 Edw. Ill, st. 1, c. H) that the ordinary 
should commit the administration of the intes- 
tate’s goods to his next and most lawful friends. 
The jurisdiction of the ecclesiastical courts 
over the administration of decedent’s estates, 
whether testate or intestate, continued in Eng- 
land till 1857,. when- it was transferred by Act 
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: of Parliament to the newly created Court of 
j Probate. It is now vested in the Probate, Di- 
, vorce, and Admiralty Division of the High 
Court of Justice, instituted by the Judicature 
Act of 1873. In the United States separate 
courts of this character, known variously as 
surrogates’ courts, probate courts, ordinary 
courts, and orphans’ courts, have existed from 
the earliest period for the exercise of this 
jurisdiction. 

The administration of decedents’ estates in- 
cludes (1) the payment of funeral expenses, of 
the costs of administration, and of the decedent's 
debts; (2) in the case of an executor, the pay- 
ment of the legacies given by the will; and (3) 
in the ease of either an executor or adminis- 
trator, the distribution of the surplus, if any, 
among those entitled thereto under the statutes 
of distribution. 

The feudal law of land, which confined the 
descent of real estate to a certain person or 
class of ■> ijiking as heir of the intestate, 

had no uppJ.*.... nr' to the transmission of the 
personal estate. That was from the beginning 
distributed on a more rational and humane plan, 
due, in large part at least, to the mild influence 
, of the canon, or ecclesiastical, law. It has been 
, noticed that in the earliest period the right of 
the widow and children to share reasonably 
{partes rationabiles) in the decedent’s estate 
was recognized. The same principles prevail 
to-day. There is a much less rigid classification 
of those who stand in the order of distribution 
than is the case in. the law of the descent of 

land, and there is nothing f e feudal 

preference of the male to i < of the 

elder to the younger, of the whole to the half 
blood. In England the matter is regulated by 
the Statutes 22 and 23 Car. IT, c. 10, and 1 Jac. 
II, c. 17, known as the Statutes of Distribution, 
and the order of distribution provided for by 
them follows closely that of the early law to which 
reference has been made. Similar statutes have 
been enacted in all of the United States, hut 
thesei, though governed by the same principles and 
alike in their general outlines, vary considerably 
in detail. In general it may be said that if a 
man die, leaving a wife and children, one-third 
of the personal estate goes to the wife and the 
I remaining two-thirds to the children. If there 
be a wife and no children, the wife takes one- 
5 half, the other half going to the next of kin of 
the deceased. If there be children and no wife, 

- the children take the whole estate to the exclu- 
3 sion of other kindred. In England and in many 
e of our States the position of a surviving bus- 
band is better than that of -'.I'J hr v'low. 
The old common-law rule, i ■ iii- j ' d is 

e solely entitled to the personal estate upon the 
s death of the wife, has been generally abrogated 
r in the United States where there are also sur- 
r viving children, and in many of the States his 
f position has been completely assimilated to that 
s of the wife. For a more detailed and exact 
statement of the order of distribution of in- 

Y testate’s estates, the reader is referred to the 
s statutes of the several States. See the articles 
i on Administration; Descent; Executor: and 

Y the authorities there referred to ; and also 
5 ^ Stimson’s Americcm Statute haw, vol. i (Bos- 
3 . ton, 1886). 

:s BISTRIBTJTIOIN' OF: AHTM-ABS, or Zoor 
3 , OEO&RAPHY. Knowledge of the geographical dis- 
tribution of animals, and their faunal relations 
It past and present, constitutes a very important 
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part of the science of zoology. An animars 
environment exerts a formative influence upon 
its character and structure. ’ of its 

habitat and that of its species, together with 
such changes as the area and range may have 
undergone, is therefore essential to a full un- 
derstanding of the natural history of any kind 
of animal or animals. 

Conditions Controlling' Habitat and Range. 
Some animals are fitted to dwell wholly upon 
land, others in water. The aquatic animals are, 
further, divisible into those of salt and those of 
fresh waters. The former have the oceans of 
the world open to them, yet few, if any, range 
through all seas; furthermore, the inhabitants 
of the surface of the sea differ from those of its 
bottom or deeper parts. Similarly, animals able 
to mount into the air and to fly abroad with 
apparent freedom are rarely cosmopolitan, and 
whole groups of these, as well as innumerable 
species and individuals, reside only within lim- 
ited areas or along narrow lines of migratory 
travel. Fresh-water forms are likely to be re- 
stricted to separate lakes and river systems. 
Of the terrestrial animals none are now cos- 
mopolitan, except those which have been carried 
by man to all parts of the world. (The intro- 
duced fauna of a region must always be dis- 
tinguished from its indigenous fauna.) On the 
contrary, each of the present grand divisions 
of the earth has a characteristic fauna of its 
own, and often a whole family, order, or even 
subclass, belongs to one continent alone. Coin- 
cident with these restrictions and diversities, 
likenesses between widely separated lands are 
manifest; and representatives of a single group 
may be found Iti f.\r distant from one 

another. To h-iiM i-h-e facts, to endeavor 
to account for them, and to develop their signifi- 
cance, is the province of zoogeography. 

Limits of Dispersion: The Sea as a Bar- 
rier. Each kind of animal must have had a 
point of origin, whence it spread as it increased. 
Theoretically the expansion of a species would 
proceed equally in all directions, but actually 
this expansion has encountered barriers and 
restrictions that have confined and shaped habi- 
tats within certain areas, in some instances ex- 
tremely wide, in others surprisingly narrow. 
What constitutes these barriers and restrictions ? 
That depends in each case on tlie physical sur- 
roundings as related to the needs and abilities 
of the animal in question. It is plain that a 
species of fish that originated in or somehow 
became restricted to an inland water, e.g.. Lake 
Baikal, could never spread beyond its shores 
save by accidental transplantation ; while an. 
able seagoing fish may wander indefinitely, so 
far as mere room is concerned. Among land 
animals space for expansion, then, is of prime 
importance. Here the firmest bounds are set 
by the sea. Any considerable breadth of water, 
and especially of salt water, is uncrossable ex- 
cept by rare and extraordinary accident; and 
oven then a pregnant female or a pair must be 
landed on the further shore in order to start 
a colony, which must, furthermore, find favor- 
able surroundings in order to survive in the 
new locality. Cl'his accounts for the fact that 
mammals and terrestrial reptiles and amphib- 
ians^ are absent from oceanic islands. Con- 
tinuity of ritrid, then, is necessary to the spread 
of a terrestrial species; and when speeies are 
found in rfiopinna -nnw widAlir separated, as 


shown that such regions were formerly con- 
nected by lands now submerged. Conversely, 
the characteristics of the present fauna of such 
comparable regions assist the geologist to de- 
termine when the connection was finally broken. 

Insular Raunas. The faunas of most islands 
near continents date back to the time when 
these islands were a part of the adjacent main- 
land or were separated from it only by narrow 
straits. The explanation of the broad and con- 
spicuous disparity that exists between the 
faunas of such large islands as Australia and 
Madagascar and those of Asia and Africa re- 
spectively is accounted for by the evidently very 
ancient date at which they became dissevered. 
*Tt is evident,'-’ remark Flower and Lydekker, 
“that Australia has been isolated from the 
Asiatic continent from some very remote geolog- 
ical epoch, at which period it is probable that 
monotremes and marsupials were the dominant, 
if not the sole, representatives of the mammalia 
then existing. Consequently Australia has never 
been able to receive an influx of the Eutherian 
orders, which have probably swept away all the 
marsupials except the small American opossums 
from the rest of the globe. Again, the large 
island of ■. which has a fauna of an 

African type, out still very markedly different 
from that of the mainland, may be considered 
to have been connected with the latter at a 
time when the Eutheria had become the domi- 
nant forms, but has been separated for a suffi- 
ciently long period to have enabled a large num- 
ber of its species and genera to have become 
distinct from those of the adjacent continent. 
Similarly there is evidence to show that Soutli 
America was probably cut off for a considerable 
period from the northern half of the American 
continent, in consequence of which its lowly or- 
ganized fauna of Edentates were enabled to 
attain such a remarkable development in the 
later -h -d periods. Consult Wallace, 

Life Vvrk, 1902). See Isolation. 

“The above instances [and their converse, ex- 
emplified by the identity of insular and conti- 
nental faunas whore a land union is known to 
have existed lately] are sufficient to show . . . 
liow^ largely the present distribution of mam- 
malian life is bound up with the past history 
of our globe. We must, however, not omit to 
rnention another very important agency of past 
times which has likewise had great iniluence 
on the present distribution of the various 
faunas of the Northern Hemisphere. This is 
the so-called Glacial epoch, which took place 
immediately before the establishment of the 
present state of things, and appears to have 
been the cause of the extinction of many of 
the larger mammalian types which formerly 
inhabited Europe.'' 

^ But while many species have had a far wider 
distribution in past ages than now (and in a 
general way a widely distributed form may be 
regarded as an old form), many species seem 
never to have expanded much, some being lim- 
ited to a short stretch of coiist, or a single river 
valley, or to a certain mountain or island. 

Deserts, Mountains, etc., as Barriers. 
Other barriers than the sea, therefore, hav6 been 
effective in impeding the spread of crescent 
varieties, species, and groups. Most prominent 
among these is a desert region. The ’Sahara 
outs off almost completely the fauna of Europe 
from that of Africa; and the continuation of 
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divides the northern Asiatic animals from the 
southern in a most emphatic waj. Similarly, 
the fauna of North America stops and that of 
the southern continent begins -where the plains 
and table-lands of Arizona and northern Mexico 
interpose a waterless, scantily planted space of 
semidesert and sterile hills, uninviting to either 
set of animals as a whole, yet invaded by both. 

Long and lofty mountain ranges stand next 
in importance, probably, as physical barriers, 
but this is more marked in the warmer than in 
the cooler parts of the world, since animals 
accustomed to the torrid conditions of tropical 
plains cannot or will not endure the cold and 
lack of customary food encountered even on the 
passes, and so do not cross over the highlands. 
The mountains of North America seem to make 
less difference with the distribution of our ani- 
mals, as between the Atlantic and Pacific slopes, 
than does the central-plains area; and that of 
Europe has been little affected by the presence 
of mountains. The Atlas Range is more marked 
as a boundary, but that is because of the neigh- 
boring desert; and similarly the great Central- 
Asian ranges are part of the lofty, cold, and 
arid region which as a whole forms probably the 
most effective inland barrier in the world. 

Deep and broad rivers or straits of the sea 
may interrupt the spread of many species. The 
Hudson seems_ never to have been crossed by the 
oposs-um, which could neither get over nor 
around it. The Mississippi put an end to the 
eastward progress of the jaguar along the Gulf 
region, and much smaller rivers might stop 
many other creat-ures, such as most monkeys 
(which are unable to swim) ; yet none would 
prove a barrier to flying or amphibious animals, 
and many serve to extend hundreds of miles the 
range of aquatic and semiaquatic ones. 

Frequently, however, neither these nor various 
other '"barriers^’ that might be mentioned seem 
to have prevented the growth of species which 
nevertheless are scant in numbers and extremely 
restricted in area of range. The blaubok (q.v. ) 
of South Africa was unknown beyond a single 
valley and has become extinct. This is a sharp 
example of many puzzling cases where probably 
the restraining influence has been eompet.ition. 
Each locality supplies food, water, and shelter 
for only a certain quota of animals. The ablest 
and best-fitted in each class for that region will 
get the most out of it and will increase and 
spread. , The “struggle for existence” is every- 
where a real daily fight for space and subsis- 
tence, and the weakest will gradually succumb 
or become prisoners within areas so peculiarly 
favorable to them that there they are able to 
hold their own. The powerful and gregarious 
cattle long ago forced the sheep to keep to the 
mountain pastures. Active enemies must also 
be considered, certain animals not being able 
to exist in the same territpry. A river infested 
with crocodiles might fore-ver prove uncrossable 
for small quadrupeds that oihorwj«e might soon 
pass over it. The faunal diptincrions between 
forest and prairie, mountain and plain, diurnal 
and nocturnal methods, are effects of enmity as 
well as, of competition. 

Clknate ' and Altitude as Factors. Of cli- 
n^te as a determinant in geographical distribu- 
tion^ : pj^rltaps too much has been made in the 
past,: i Olitnate, within its extremes, seems in- 
fluential upon animal life mainly as cold or 
prevaili^i^g ^drought . affects the higher forms of 
vegetatio:ffi : ( see Distbibutxoii of Plaitts ) , and 
Von VII.— 7 
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consequently the food of herbivorous and insec- 
tivorous animals. Such species as can take a 
varied fare, and can by migration, storage of 
food, or hibernation, escape or provide against 
s-fcorm and scarcity, defy climatic bounds. The 
big cats and bears range from torrid jungles 
to snowy mountain tops and subarctic latitudes. 
Transplanted species frequently flourish in cli- 
mates the opposite of that to which they are 
native. In a general way, nevertheless, similar 
aninaals are found in similar climates, and 
within the larger regions lesser faunal divisions 
often conform closely to isothermal belts — a fact 
more noticeable in North America than any- 
where else. Here, too, comes in the so-called 
“vertical” distribution of life observable in high 
mountains, where various altitudes exhibit an 
animal and plant life identical with or similar 
to that of northern latitudes, where a corre- 
sponding average of temperature prevails. Thus 
mountain ranges lying north and south carry 
far towards the equator along their cool ridges 
species which exist near sea level only in high 
altitudes. Our bighorn, once numerous along 
the Rockies south to New Mexico, is an example 
of this feature; and the guanaco of Patagonia, 
following the Andes north to the equator in 
Ecuador, is another. Terrestrial life is every- 
where most plentiful near sea level and in warm 
regions and becomes more scanty as the poles 
are approached or mountains are ascended. 
Moimtain tops, however, frequently form refuges 
for animals elsewhere known only in subarctic 
regions, which were left on their lofty and now 
isolated homes from the time when semiglacial 
conditions prevailed over the whole district. 

Disfeibution within, the Sea. Related to 
climatic influences on land are those conditions 
in the sea which set invisible bounds to the 
spread of most marine animals, even when ap- 
parently at full liberty to go anywhere. A few 
species ' of big whales, sharks, and predatory 
fishes are known in all parts of the oceanic 
world, and even individuals are often very far- 
Ti, njriii'jr. others are spread throughout 

i\'\ il (‘ riorjiic rri seas, or all the southern, hs the 
case may be; but of tropical marine animals 
very few are common to both the Atlantic and 
the Pacific. On the contrary, the distribution 
of marine animals of every sort exhibits IocslI 
restriction as fully as does that of land animals. 
Marine animals may be divided into three 
classes as relates to the present theme, viz., 
the Littoral Fauna, Pelagic Fauna, and Abyssal 
Fauna. To the first belongs the crowded life 
of the shore region, where the rocks and forests 
of kelp, coral reefs, and natural bottom from 
high-water mark down to 100 fathoms or so 
of depth, are the home of a vast number and 
variety of fixed and moving creatures of the 
lower orders, and a host of higher arthropods, 
fishes, and cestaceans which live among or upon 
them. These vary with the conditions. They 
are most abundant in the tropics and decrease 
towards the poles. Drifting sand and mtid are 
nearly barren, but rocky shores are populous. 
Currents of cold WatCr affect a coast unfavor- 
ably, while -warm currents bring and sustain 
many species. Thus, physical and climatic con- 
ditions influence the amount and distribution 
of shore life beneath the water much as they 
do that above it. 

The “pelagic” fauna includes those animals 
which habitually dwell up'on or near the surface 
of the open ocean, visiting all parts of it. - They 
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may be able to swim actively and so move at 
will here or there, and such form the class '‘nek- 
ton,’’ or, like the jellyfishes- and salps, may only 
float and be drifted about by winds and currents 
(the class “plankton”). Even here, however, 
certain species and groups are to be gathered 
only in certain parts of the sea; and their range 
seems to be limited mainly by factors of tem- 
perature. Thus, the fauna of the Gulf Stream 
is distinct from that of the Atlantic for a con- 
siderable distance north of Florida. 

Bathymetric Bistrlhution. A new element 
enters into the question of the distribution of 
life in the sea, viz., variation in depth. This 
is comparable, in reverse, to hypsometric dis- 
tribution, or that }ueo*uin_r to height above sea 
level. Layers of animal life, as it were, may 
he observed from the shore line to the greatest 
explored depths. Most of the creatures to be 
found between tide marks are absent or rapidly 
decrease below a few fathoms, while many 
rarely approach the shore, but are numerous 
on bottoms covered by 100 to 300 fathoms of 
water- Another zone belongs mainly or exclu- 
sively below that ; and the globigerina ooze 
(q.v.), covering the ocean bottom with grayish 
mud in most parts of the world, from 400 fath- 
oms down to about 2000 fathoms, has a dis- 
tinct fauna of its own. Below 2500 fathoms the 
sea bottom is formed of red clay, in which shells 
are absent, having apparently been dissolved dur- 
ing their descent to the greater depth- Even 
here, however, is found an abyssal fauna chiefly 
of fishes, “often of a very grotesque 

This bathymetric distribution, fr-rn lOO- 
fathom line down, depends upon the factors of 
temperature and density. The former would 
be influenced by the ocean currents, and the 
animal life in the path of an influx of water 
from the polar regions would be different from 
that in the path of a warm current. The 
abyssal fauna is one habituated to such a degree 
of cold as would instantly kill much of the lit- 
toral or surface fauna. In addition to this 
powerful localizing influence, that of density, 
increasing with depth of water, is supreme as 
limiting the upward and downward range^ of 
animals habituated to a certain stratum, i.e., 
to a certain average degree of water density. 
Surfaee animals would be smothered at a mile 
of depth; and those brought by dredges from 
the abysses are often found to he burst to 
pieces by the expansion of the air in their cavi- 
ties and tissues. Thus, vertical as well as hori- 
zontal limits are set in the sea. Too little is 
known of the abyssal fauna to say whether its 
members are world-wide or restricted to local 
areas; but, as the conditions in the deep ocean 
basins are nearly uniform and undisturbed, it 
is probable that all the life is widely distributed. 
See Deep-Sea Exploration, 

Fresh-^Water Life. The fresh-water fauna 
• ■ - certain characteristic features, and 
' -!'■■■■ into “fluviatile” forms, inhabiting 
streams and rivers, and “lacustrine’^ forms, in- 
habiting large lakes, where, as in the sea, the 
life is divisible into “littoral,” “pelagic,” and 
“deep-water.” 

Dispersion. The slow or rapid spread of a 
species from its point of origination will depend 
Upon its powers of locomotion and its adapt- 
ability to new circumstances. In the mammalia 
this is a matter of walking and swimming. 
Some are excellent swimmers, and the great 
spread of the tiger throughout the Orient is 
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mainly due to his natatorial ability. The faculty 
of flight has made bats more nearly cosmopoli- 
tan than is any other order of mammals. The 
wings of birds and insects give them a superior 
means of dispersal; flightless birds are, and 
always have been, much more circumscribed 
than the fliers. Reptiles and amphibians are 
poorly provided with means of locomotion and 
are often very sluggish, while fresh-water fishes, 
except anadromous ones, usually dwell in con- 
fined waters. As for the mollusks, lower orders 
of insects, worms, and small sedentary animals 
of the shores, their principal, and often sole, 
resource is in the spread of their eggs or free- 
swimming larvae. Mechanical aids, however, 
render important assistance in the dispersal of 
certain species, as is the case with so many 
plants. Land animals, large or small, frequently 
float across spaces of sea on ice cakes or drift- 
wood, and some islands have undoubtedly been 
colonized in this way; yet it is a remote chance 
to trust, for unless a pair or a pregnant female 
were thus transported, no gain would result. 
Parasitic animals are carried about by their 
hosts. Small Crustacea and mollusks may ^ be 
carried great distances by wind, or by adhering 
to the feet of birds. Infusoria, the eggs of 
rotifers, and other microscopic forms may^ he 
transported in the dried condition by the wind. 
Darwin brought forward much curious informa- 
tion on this subject in the second volume of his 
Origin of Species (London, 1882). 

It will be seen that the varying abilities 
among the different groups of animals would 
make their distribution very different from one 
another. Salt water is a poison to larval am- 
phibians, while birds may fly across more than 
1000 miles of sea space. Mammals may run 
about rapidly, while the reptiles and small in- 
vertebrate creatures must creep slowly or not 
at all. Finally, marine animals occupy an area 
and medium entirely different from that held 
by terrestrial animals. These variations must 
be borne in mind in . " ■ ‘‘ > reduce to 

scheme and system the ^ ■ ■ phenomena 

of zoogeography. 

Faunal Regions. Heretofore we have been 
considering only the dispersion and restriction 
of a species. But, as a rule, several kindred co- 
exist in any given area, and these usually differ 
in their range, while occasionally a species of 
the same genus is to be found somewhere else, 
entirely disconnected from its fellows. This 
shows that the gc'ograpbical area covered by a 
genus is greater”^ than that of a species; and, 
carrying the^ same inquiry further, it appears 
true of families, orders, and classes. The larger 
the group in the scheme of classification, the 
wider its geographical area. To ascertain and 
record the spread, past and present, of the 
groups of animals is the business of zoogeog- 
raphy. The earlier students drew up map 
in which they confidently set apart a series of 
realms, provinces, and subprovinces. A vast 
amount of such information had been tabulated 
by Sclater, Darwin, Sohmarda, Murray, and 
others previously to the publication, in 1876, 
of Alfred Eussel Wallace’s monumental work 
on the subject- Wallace, following Sclater 
(1857), divided the globe into six grand “re- 
gions,” each characterized by groups of animals 
absent from, or very scantily represented in; 
any other. These were: ' ^ ^ 

jpdlea/rctic Region. — Europe, Africa north 
the Sahara, and Asia north of the HimalayW/ 
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Oriental Region. — India, Malaya, southern 
China, Sumatra, Java, Borneo, the Philippines, 
and included islands. 

Australian Region. — -Australia and the islands 
north of it from Celebes eastward, New Zea- 
land and the South Sea archipelagoes. This 
was divided from the Oriental region by Wal- 
lace's line — a name gracefully given by Huxley 
in 1868 to the ” r" .■ - i ■ demarcation dis- 
covered by A. :i. ■ . ■ , ■ is, London, 1859; 

Proceedings Zoological Society , ib., 1863; Malay 
Archipelago j London and New York, 1869), 
which passes along the narrow straits between 
the Philippine and Sulu islands, and south- 
ward between Celebes and Borneo, Lombok 
and Java. He found the birds and mammals 
strikingly different on opposite sides of this 
line of deep channels. “The great contrast be- 
tween the two divisions of the archipelago,” he 
informs us, “is nowhere so abruptly exhibited 
as in passing from the island of Bali to that of 
Lombok, where the two regions are in closest 
proximity. . . . The strait is here 15 miles wide, 
so that we may pass in two hours from one 
great division of the earth to another, differ- 
ing as essentially in their animal life as Europe 
does from America. If we travel from Java 
or Borneo to Celebes or the Moluccas, the dif- 
ference is still more striking. In the first the 
forests abound in monkeys of many kinds, wild 
cats, deer, civets, and otters, and numerous va- 
rieties of squirrels are constantly met with. In 
the latter none of these occur, but the prehen- 
sile-tailed cuscus is almost the only terrestrial 
mammal seen. . . . The birds, which are most 
abundant in the western islands, are woodpeck- 
ers, barbets, trogons, fruit thrushes, and leaf 
thrushes; they are seen daily and form the great 
ornithological feature of the country. In the 
eastern islands these are absolutely unknown, 
honey suckers and small lories being the most 
common birds; so that the naturalist feels him- 
self in a new world.” 

Ethiopian Region. — ^Africa south of the Sa- 
hara, and hladagascar. 

Wearctic Region. — ^North America and the ele- 
vated central region of Mexico. 

Neotropical Region. — South America, Central 
America, and the West Indies. 

Each of these regions was divided into four 
subregions or “provinces.” In Africa, Cape of 
Good Hope and the southeast coast formed a 
province, the Congo and Niger basins together 
another, Madagascar and the Mascarine Islands 
a third, and all the rest of the continent south 
of the Sahara a fourth. In North America, all 
Canada north of Lake Huron and the Saskatch- 
ewan was one province, the eastern United 
States as far as the central dry plains formed 
a second, the Rocky Mountain country and 
“groat basin” a third, and the Pacific coast the 
fourth. And so on. For the faunal characteris- 
tics of each of these regions, see the articles 
under their names; also Hol arctic REGioi*r; 
Neoq^a; Notogma. 

Arctogsea and Notogsea. The apportionment 
above sketched has proved too artificial. The 
propriety of separating North America from 
Europe and Asia was soon disputed, and they 
were unitsd by various authorities in a single 
circumpolar region called Holarctic (or Peri- 
arctie>. The equatorial countries, mostly sepa- 
rated bp ocean's,' cannot be so easily combined, 
and for some 'time the onty^ seriouS change in 
the classic - arran^ineiit -was the erection of the 


New Zealand group from secondary to primary 
rank. Much is to be said in favor of this 
movement, but it seems not to be generally 
acceptable. 

As knowledge of both the living and fossil 
animals of the southern continents and islands 
has increased, and criteria have become largely 
available outside of the groups of birds and 
mammals upon which earlier conclusions were 
mainly based, it becomes more and more ap- 
parent that even these regional distinctions are 
vague. The best opinion at the opening of the 
twentieth century, following Huxley (1868), 
held that only two prime regions might be rec- 
ognized in zoogeography — Arctogcea, a northern 
world, and Notogcea, a southern world. These 
names, however, are not precisely descriptive. 
Arctogsea includes not only the whole Northern 
Hemisphere, but also Paleotropica (Africa, In- 
dia, and the East Indies as far as Wallace's 
line).^ Notogaea is formed of South and Central 
America and Australasia. Within these primary 
realms the old subdivisions seem to hold pretty 
well, except that North America does not seem 
separable from Enrasia, both now forming 
the single Holarctic region (q.v.) of recent 
students. 

Lesser subdivisions must be determined inde- 
pendently, if at all, for each group under study. 
Nor have even the largest zobgeographical divi- 
sions hard and fast boundaries. They overlap 
and blend, forming transitional zones or debat- 
able grounds. The stretch of mountainous des- 
erts from the western Sahara to Manchuria is 
such a zone, where representatives of northern 
and southern faunas mingle, and where dwell 
many species not known elsewhere in either. 
The so-called “Sonoran” subregion (southwest 
United States to the highlands of Central Amer- 
ica) is another borderland of debatable validity. 
The distinction between the Malayan and Aus- 
tralian subregions insisted- upon by Wallace 
disappears entirely in respect to frogs and 
toads. In truth, the lesser subdivisions that 
have been so numerously and exactly marked off 
by specialists have no real existence. “They 
depend,” to use Gadow's words j(1902), “upon, 
the class, or even order, of animals which we 
happen to study. The faunistic distribution of 
the Urodela is not that of the Anura, and both 
follow separate lines of dispersal, different from 
those of the various orders of reptiles, birds, 
and mammals. This must be so. There is no 
doubt that the distribution of land and water 
was totally different in the Coal age from what 
it is now. The face of the globe at the Jurassic 
age can scarcely be compared with the aspect 
which the world had assumed in the Miocene 
period. This leads to another consideration 
often neglected. We know that the various 
classes, orders, families, etc., of animals have 
appeared successively on the stage. A group 
which arose in the Coal age followed lines of 
dispersal different from one which: was not 
evolved until Jurassic times, the post-Creta- 
ceous creatures could not avail themselves of 
what assisted their ancestors, and vice versa. 
. , . Speaking generally, the older a group the 
more likely it is to be widely distributed. If 
it appears scattered, this may be due to extinc- 
tion in intermediate countries, or to^ sttbmer^ 
gence of former land connections. . . . It, is the 
morphologist who is ultimately responsible for 
the establishment of faunistic regiorts, not the 
systematist, least Of all he who accepts an elab- 
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orate classification, and then mechanically, 
mathematically, by lists of genera and species, 
maps out the world.’' 
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pJnsohe Verhreitung der Thieve (Vienna, 1853) ; 
P. L. Sclater, Proceedings Linncean Society (Zo- 
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Southeastern United States as a Centre of Geo- 
graphical Distribution (Massachusetts, 1902) ; 
Stone, The Life Areas of Southern New Jersey 
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Genera to Faunal Areas,” from the Auk (New 
York, 1912) ; Haseman, “Some Factors of Geo- 
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DISTRIBITTION OP DISEASES. It is 

generally known that local conditions, such as 
climate, variation of temperature, the composi- 
tion of the soil, elevation of the land above the 
sea level, distribution of water, and the char- 
acter of the vegetation, combine with the pecul- 
iar habits of the people to determine the greater 
or less prevalence of certain diseases in the dif- 
ferent regions of the earth. The science of 
nosography in this aspect did not receive much 
attention before the h^-ginning of the nineteenth 
century and is still coinparativoly undeveloped. 
The importance of climate as a factor in the 
distribution of diseases is obvious. Yet certain 
diseases, as Egyptian ophthalmia, the pella^a 
of Lombardy, the beri-beri of Ceylon and the 
Malabar .coast, and the elephantiasis of the 
Indian peninsula, appear to have no relation to 
climate, but are. confined lo certain well-defined 
districts. Tropical regions are the home of 
malarial fevers, cholera, and hepatic diseases. 
This is due in part to the damp soil and de- 
caying vegetation, particularly in the river val- 


leys, affording a breeding ground for hosts of 
biting insects, which convey the germs of these 
diseases. The yellow fever of the Mexican Gulf, 
though often aggravated by other conditions, 
doubtless originated primarily from this cause. 
In the more temperate zones typhus, typhoid, 
intermittent, and scarlet fevers are found. They 
are, however, for the most part, not so much 
endemic as epidemic and owe their _ ■ ; " -ii 

to the crowding of people together for warmth, 
with its consequent ready exchange of infection. 
In the Northern Hemisphere, north of the trop- 
ical zone, catarrhal diseases prevail, while in 
the corresponding zone of the Southern Heini- 
sphere they are much less frequent. Intestinal 
catarrh prevails, however, to a considerable ex- 
tent in some parts of the intertropical regions. 
In some cases hilly regions are ravaged by 
fevers, while in the intervening valleys fevers 
seldom occur. The cultivation of the soil some- 
times essentially modifies the character of the 
malarial diseases. The destruction of forests 
often results in the introduction of diseases 
unknown before. Indeed, as a general rule, liv- 
ing vegetation tends to preserve health, while 
decaying vegetation is a prolific source of dis- 
ease. Defective drainage, natural or artificial, 
is also a common source of disease, especially in 
cities. The personal habits of races and com- 
munities in respect to diet and cleanliness exert 
a wide influence upon the public health. Eu- 
rope, on the whole, possesses the requisite con- 
ditions of health in greater perfection than any 
other quarter of the world. The rates of mor- 
tality from diseases of the lungs are greater in 
northern than in southern latitudes. This is 
illustrated by the prevalence of consumption 
in the northeastern portion of the United States. 
Fevers are more prevalent in the Southern than 
in the Northern States. Malarial fevers are 
dependent on the agency of mosquitoes for their 
spread, and are especially fatal in the southern 
regions of the country; they are infrequent, 
however, where pine forests abound. 

Consult: Annesley, Researches into the Causes 
of Diseases in India (London, 1855) ; Martin, 
Influence of Tropical Climates on European 
Constitutions (ib., 1877) ; Manson, Tropical 
Diseases (4th ed.. New York, 1907) ; Twining, 
Clinical Illustrations of the More Important 
Diseases of Bengal' and Calcutta (London, 1832- 
35) ; Morehead, Researches on the Diseases of 
India (ib., 1856). The older literatui'o of med- 
ical geography includes the excellent works of 
Muhry and Boudet. Consult also; demon, The 
Geography of Disease (Cambridge, 1903) ; Da- 
vidson, Geographical Pathology: An Inquiry 
into the Distrihittion of Infective and Climatic 
Diseases (Edinburgh, 1892) ; Daniels, Trop- 
ical Medicine and Hygiene (New York, 1913). 
Incidental illustrations of distribution may be 
found under Dysenteby; Endemic; Goitbe; 
Leprosy; Malaria; Plague; and in the arti- 
cles on fevers. 

DISTBIBUTION OP PLANTS, Phytoob- 
ography, Plant Geography, or Geographical 
Botany. That division of biological geography 
that deals with the distribution and with the 
causes of distribution of plants. The subject 
has been studied since the time of Linnseus, but 
it^ modern period dates from the works of Al- 
phonse de Candolle and of Grisebach, about the 
pciiddle of the nineteenth century. More re- 
cently the works of Warming, Drude, Engler, 
and Sohimper have added much to our knowl- 
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edge of the subject. Phytogeograpliy may be 
divided into two main beads: first, ecological 

. ■ ■" . ■ which seeks to account for the 

' ■ ‘ ' '* ■ plant forms (e.g., the forms pe- 

culiar to water plants, to desert plants, etc.) 
and the causes, mainly climatic and meteoro- 
logical, of suclx distribution; second, floristie 
phj^ogeography, which has for its aim the sub- 
division of the world into flora’ and 

districts, and the study of the ^ ‘ a\i of 

plant species in these regions, thus dealing with 
the species^ as units, and seeking to determine 
the geological and similar causes for plant 
distribution. 

ECOLOGICAi PHYTOGEOGEJlPHY 

Schimper subdivides the world into tropical, 
temperate, and frigid regions, alpine districts, 
and the seas. Each of these divisions, especially 
the first two, is in turn redivided into forma- 
tions. These formations, if determined by cli- 
matic factors, are termed climatic formations ; 
if by local or soil factors, edaphic formations. 
For example, deserts and tropical rainy forests 
are climatic formations, their existence being 
determined mainly by the distribution of at- 
mospheric moisture ; on the other band, the 
flora of a swamp or of a heath, being governed 
mainly by local soil factors, is spoken of as an 
edaphic formation. 

Climatic Formations. In general, the cli- 
matic plant formations of the world belong to 
one of three types, viz., forests, grass lands, or 
deserts. This classification points to three great 
atmospheric factors — ^wind, moisture, tempera- 
ture. Wind has acted as the great distributing 
agent, carrying seeds and spores from place to 
place. Moisture is not only necessary to the 
germination of seeds and the growth of plants, 
but its abundance or scarcity has a profound 
influence upon plant growth; the moist belt 
bordering the equator is as remarkable for the 
luxuriance of its vegetation as the arid dis- 
tricts — ^the great deserts of the world — ^under 
the Tropic of Cancer, are noted for their bar- 
renness; barrenness proved, by oases at springs 
and by the results of irrigation, to be due 
mainly, if not solely, to the absence of water. 
The range of temperature in which plants will 
grow and reproduce varies widely with different 
species; some are capable of withstanding very 
low temperature, others very high, and in many 
instances experiment has proved that members 
of either group will fail under conditions fa- 
vorable to members of the other. A fourth fac- 
tor, light, must he considered. Light is as essen- 
tial to the growth of green plants as are mois- 
ture and heat, hut the amount necessary for 
individual species varies greatly. Some are 
able to thrive in even the dense shade of tropi- 
cal forests; others are unable to exist except 
in direct sunlight. Again, the effect of the 
amount of light is well illustrated by the short- 
ening of the period of growth required by ce- 
reals cultivated in the Canadian Northwest, chic 
to the extra hours of sunshine during the 
growii?.g season. Although, as yet. but little* 
knowledge ' has been gained by experiment to 
aid in determining the exact nature of the in- 
fluence of these factors on the distribution of 
plants, there is ' no room for doubt that such 
influences do operate. , Between the equator and 
the poles, bet^eeh the base "and the top of a 
moun^xn,^ between ihe inofst ' coastal districts 


and the arid interiors of the continents, between 
the depths of a forest and the treeless plateau, 
there are gradual changes in the vegetation that 
mark the '-trikirii; j)<irailelism that exists be- 
tween the di'i TDiit ion of wind, moisture, heat, 
and light, and the distribution of plants. 

Edaphic Formations. As already noted, the 
edaphic formations are determined by local 
causes, mainly those which reside in the soil. 
Much dispute^ has arisen among authors as to 
whether chemical or physical causes are upper- 
most in determining distribution; dispute that 
obviously cannot be settled until knowledge 
based upon sufficient experimental data, at pres- 
ent sadly lacking in most instances, shall be 
gained upon this subject. It seems most in 
harmony with our present kno^Codge to hold 
with Warming that the water in the" soil is the 
most potent factor in determining local dis- 
tribution of forms. In passing from the centre 
of a pond to upland, plants may be encountered 
in more or less definite succession whose struc- 
tures bear close relations to the water supply. 
Forms, such as duckweed, which have no root- 
anchorage, but drift with, the wind on the sur- 
face of the water, have large air-containing 
chambers, which greatly increase the transpir- 
ing surface. A similar open structure is ob- 
served in water plants whose roots are anchored 
on the bottom and in those marsh plants grow- 
ing on the margins, but as the ground becomes 
more and more dry, the open structure which 
favors transpiration gradually disappears, and 
devices for checking transpiration take their 
place. Careful study has shown clearly that 
there are other elements, however, which mixst 
he considered. For example, the vegetation of 
an undrained swamp is radically different from 
that of a similar moist situation on a river 
margin. Doubtless certain conditions of drain- 
age enter here to cause the difference in plant 
forms. Again, factors which are in a certain 
sense atmospheric often have a local infiuenee. 
Plant forms found on the north side of a hill 
frequently differ from those on the south side 
because of possible differences in exposure to 
moisture and wind as well as to different ex- 
posure to the sun. All of these factors may, 
60 to speak, be regarded as edaphic, since all 
are similar in being local rather than climatic. 
In general, the edaphic formations may be sub- 
divided into coastal formations or soci^ies, and 
inland formations or societies. The coastal so- 
cieties may be destructive, as illustrated by the 
erosion of cliffs where they break down the 
rocks; or they may be constructive, as illus- 
trated by swamps and beaches, where they act^ 
in building up the land. Inland societies may 
be divided into those associated with river ac- 
tivities and those that are not. In the life of 
a region all areas will ultimately be worked 
over by rivers, so that the stages which are 
not associated with rivers may be r^arded as 
more or less temporal. The ultimate condition 
of a region is that of ( bii-r level 'tl r flat 
lowland resulting from < or>'iplft.c(l ••t* ■ to- 
w'ards wdiich tlie other eonditicms .are approach- 
ing, and which in a favorable, climate will be 
covered in most instances by a mesophytic 
forest. 

FLOKISTIC PHTTOGEOGRAPHT 

In a general presentation of the distribution 
of plants the algae, fungi, liverworts, and mosses 
may he dismissed with a few statements. These 
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groups are found everywhere. It should be 
noted, however, that the brown algse (kelps) 
reach their greatest development in the colder 
waters, and that the lichens and mosses are 
more abundantly displayed in temperate and 
arctic than in tropical regions. 

Pteridophytes. In number the ferns so far 
exceed all other pteridophytes that they may 
be taken as representing the group. Their 
greatest display is in the tropics, where they 
often assume the tree form and develop extraor- 
dinarily large fronds. In temperate regions 
they are neither abundant nor conspicuous ; 
while in arctic and alpine conditions they are 
hardly at all represented. It will be noted that 
the distribution of ferns is almost in direct 
contrast to that of mosses. 

Gymnosperms. In presenting the distribu- 
tion of gymnosperms the three principal living 
groups must be considered separately. ^ The 
cycads are strictly tropical forms, being distrib- 
uted about equally between the Oriental and 
Occidental tropics, the genera for the most part 
being definitely restricted to certain regions. 
For example, while the genus Cycads ranges 
throughout the Oriental tropics, and Zamia 
throughout the Occidental tropics, one genua 
is strictly Australasian, two are African, two 
Mexican, and one is Cuban. The conifers form 
the largest group of gymnosperms, and their 
distribution contrasts sharply with that of the 
cycads, being entirely absent from the tropics 
and massed in the temperate regions, especially 
of the Northern Hemisphere. The broad tropi- 
cal belt separating the conifers of the north 
and the south temperate regions is traversed 
in only two places, viz., by a southern genus, 
Pcdooarpus, that reaches China and Japan 
through the East Indies, and by a northern 
genus, Lilocedrus, that reaches into temperate 
South America by way of the Andes, By far 
the greatest conifer display, with^ respect to 
number of genera and of species, is found in 
the districts that border the Pacific Ocean, 
the chief areas being the China- Jap an region, 
the Australasian region, and western North 
America. The most remarkable displays of 
endemic genera are in the China- Japan and 
the Australasian regions, the former containing 
eight such genera and the latter five. The 
other regions of endemic genera are North 
America, with its redwood {Sequoia), and bald 
cypress (Taxodium), and South America, with 
a peculiar genus in the mountains of P.i* 
Throughout the north-temperate regions the 
dominant arid widely distributed genera are the 
pine (Pinns) , juniper {Juniperus) , fir {Abies), 
spruce [Picea), cypress {Cupresms), and larch 
{Larix) ; the order of citation indicating their 
relative abundance. There is also a remarkable 
pairing of western North America and eastern 
Asia in the display of certain no less 

than six genera being common lo two 

regions and occurring nowhere else. The dis- 
tribution of the conifers of the Southern Hemi- 
sphere is modified by the temperate conditions 
that occur in three great isolated areas. The 
dominant genus, Podocarpus, the ‘‘pine” of the 
Southern Ilemi sphere, is the only one repre- 
sented in all of these regions; but in the^ dis- 
play of certain other genera there is a pairing 
of the continents, the Australasian region al- 
W’ays being one member of the pair, and, with 
one exception. South America the other member. 
In conifers, therefore, there is much more in 
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common between Australia and South America 
than between either of them and Africa. ^ The 
Gnetales, constituting the third prominent 
group of gymnosperms, embrace three genera of 
very distinct characters and distribution. 
Ephedra occurs under both tropical and tem- 
perate conditions in the arid regions of Medi- 
terranean Europe and Africa and adjacent Asia 
and in arid parts of America; Onetum ranges 
through the' moist tropics of both hemispheres; 
while the monotypic W elwitscMa is narrowly re- 
stricted to certain extremely arid regions of 
western Africa. 

Angiosperms. The immense number of an- 
giosperms, or true flowering plants, makes their 
distribution a difficult subject to present in a 
few statements. It must be understood, there- 
fore, that the following presentation is very 
general, considering large masses of plants 
rather than species or even genera. It must be 
remembered, also, that in general the conditions 
of plant life are most favorable in the tropics, 
where there is apt to be massing; and that 
under arctic conditions, which are very unfa- 
vorable, vegetation is apt to be scant. The three 
prominent groups of angiosperms, viz., the mono- 
cotyledons and the two divisions of dicotyledons 
(ArchichlamydesD and Sympetalse), must be con- 
sidered separately. 

IVIoiiocotyledons. The most conspicuous gen- 
eral facts in connection with the distribution of 
monocotyledons are as follows: Cosmopolitan 
groups . — Four great families (grass, sedge, lily, 
and iris), including almost 10,000 species or 
about one-half of the monocotyledons, are world- 
wide in their distribution. This means that 
they have succeeded in adapting themselves to 
every condition of soil and climate possible to 
flowering plants; and in this feature the grasses 
easily lead not only monocotyledons, but all 
other seed-bearing plants. Beyond, the natural 
massing towards the tropics, the distribution of 
these four families is fairly uniform. Aquatic 
Plants . — ^The monocotyledons include ^ an un- 
usual number of purely aquatic families, al- 
though among the other families the number of 
water species is remarkable. A distinct water 
habit is associated with world-wide distribu- 
tion, not merely of families, but often of species. 
For example, the common cat-tail rush (Typha) 
of the United States is also found in Europe, 
Asia, and Africa. But it must be noted that 
although these aquatic families of monocotyle- 
dons are world-wide in their distribution, their 
number of ^ccies is remarkably small, being 
about 180. In contrasting this with the 10,000 
species of the four terrestrial families above 
referred to, it becomes evident that the rela- 
tively uniform conditions of aquatic life do not 
result in the evolution of species as do the 
extremely varied conditions of terrestrial life. 
Tropical Plants . — ^The remarkable massing of 
monocotyledonous families in the tropics, far 
in excess of any normal ratio of tropical in- 
crease, makes it evident that the monocotyledons 
as a whole must be considered the leading tropi- 
cal group of angiosperms. This tropi<?al mass- 
ing is indicated by the fact that, excluding 
the 10 families of world- wide distribution, 
23 out of the 33 remaining families ^tre trop- 
ical. It is even more strongly indicated by 
the fact that, excluding the 10,000 species that 
were noted above as belonging to the four 
world-wide families, all but a few hundred of 
the remaining 10,000 are tropical. The approxi- 
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mately equal distribution of tropical forms be- 
tween tlie two bemispberes is noteworthy. 
This is true not merely in the number of fami- 
lies, but in genera and species as well. There 
are four or five families peculiar to the Orient, 
seven or eight peculiar to the Occident, and 
perhaps 10 or 11 common to both. The palms 
may be taken as an Illustration of the dis- 
tribution of tropical monocotyledons. There 
are approximately 1000 species of palms, almost 
exactly divided between the two hemispheres, 
but not a single native species is common to 
the two. The genera ^ are about 130, approxi- 
mately, 75 of them being Oriental and 55 Occi- 
dental, the apparent inequality being accounted 
for by the more numerous monotypie genera in 
the Orient, due to the larger and more broken 
tropical area, but the two hemispheres have not 
a genus in common. The family is divided into 
great tribes, but not one of these tribes is com- 
mon to the two hemispheres. These tribes are 
groups of genera on the way to becoming fami- 
lies and by some are regarded as such already. 
The palms thus notably illustrate the effect of 
long separation in plant adaptation to conti- 
nental diversities, temperate and arctic condi- 
tions long having cut off the coTinodirig land 
between the tropical regions of tii(i two hemi- 
spheres, which are believed to have been united 
in prehistoric times and between which plant 
and animal forms could migrate. The prepon- 
derance of epiphytic forms in the Occidental 
tropics is probably associated with the great 
development there of the rainy tropical forest. 
The two great epiphytic groups of flowering 
plants are bromelias and orchids, both mono- 
cotyledons, the former family being restricted to 
the Occidental tropics, and the latter much more 
abundant there than in the Orient, The general 
adaptation of the monocotyledons to tropical 
conditions is emphasized by the extreme dearth 
of monocotyledonous species in arctic and alpine 
regions, only the few species belonging to the 
four families of universal distribution being 
present. The feeble representation of monocoty- 
ledons in i' ■ ■ 17-““ outside of the 

tropics is ^ . : • -mly four small 

families belonging exclusively to this region; 
and in Australia, a continent prolific of endemic 
forms among g^pnnosperms and dicotyledons, 
there is but a single endemic family of mono- 
cotyledons, containing oxily four species. A 
family of most peculiar distribution is the 
Stemonacese, comprising only seven or eight 
species, but serving to illustrate how a family 
once widely distributed may later occur only in 
widely separated areas. One genus, Stemona, 
occurs from the Himalayas to southern Aus- 
tralia; another, Croomia, in Florida, Georgia, 
•and Japan; and the third, SfioJmeuron, in the 
East Indies. 

Dicotyledons. There are approximately 
80,000 species of dicotyledons, about equally 
divided between the two great groups Archichla- 
mydese and Sympetalae. These must be consid- 
ered separately, since they have developed inde- 
pendently and are quite distinct in the general 
features of the geographical distribution. 

Archichlamydeee. The most conspicuous 
facts in connection with tho distribution of the 
Archichlamydeae are as follows; In the repre- 
sentaiabn pf tropical families there is a notable 
pairing of • continents, the American tropics 
usually being-^one.member'of the pair, and Asia 
or Africa/^ the. others For example, the great 
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alliance to which buttercups, mustards, poppies, 
laurels, etc., belong is represented by tropical 
forms chiefly in America and Asia, the omission 
of Africa being notable; the alliance to which 
geraniums, balsams, flaxes, rues, etc., belong has 
its ^ tropical^ forms chiefly in America and 
Africa; "^hile the melastomas are massed in 
Brazil, and the myrtles are common to South 
America and Australia. Thus the predominance 
of America appears in the display of tropical 
Arehichlamydeoe. This becomes all the more 
clear from the statement that in America almost 
all the tropical and subtropical families are 
represented, and two very large families, the 
cactus and melastoma families, are found as 
natives exclusively in America. The Arehi- 
chlamydese are also peculiar in not contain Inc: 
any terrestrial family of worldwide distribu- 
tion, do the monocotyledons and Sympetalse; 
nor is there any distinctly boreal family as 
among the Sympetalse. There have been devel- 
oped among them certain very characteristic 
north-temperate families, the smartweeds, pinks, 
crowfoots, mustards, saxifrages, roses, evening 
primroses, and umbellifers, all of which, how- 
ever have their representatives in tropical and 
boreal regions; but the display of these forms 
is not to be compared with the massing of the 
Sympetalse in the temperate regions. While 
there^ is a much larger display of Archiehlamy- 
deae in the north-temperate than in the south- 
temperate regions, two very large and charac- 
teristic families have been developed in the 
Southern Hemisphere, viz., the Proteaceae, trees 
that belong to the same general alliance as do 
the oaks, elms, hickories, etc., of the Northern 
Heniisphere; and the Thymelseacese, character- 
istic of Australia and the Cape region of Africa, 
and represented in our American flora by the 
leatberwood {Dirca), The Archichlamydese con- 
tain most of the hardwood trees, and it is in- 
teresting to note that the trees of the tropics 
and the temperate zones belong to different 
alliances. For example, the oaks, hickories, 
elms, beeches, birches, etc., belong to a great 
alliance characteristic of north-temperate re- 
gions, while the laurel, belonging to an entirely 
different alliance, is the characteristic forest 
type of the tropics. By far the greatest family 
of the Archichlamydese, in point of numbers 
and general success, is the pea family (Legumi- 
nosae), represented by about 7000 species. Ai- 
tliougb it seems to be abundantly displayed in 
the temperate region'?, it is far more extensively 
represented in the tropics, being the greatest 
tropical family of the group. The lianas or 
climbers are chiefly represented among Archi- 
cblamydese by such forms as the grapevines and 
their allies. Naturally, they are chiefly dis- 
played in tropical forests and are most largely 
developed in the moist forests of South America, 
as are the epiphytic orchids and bromelias 
among the monocotyledons. Their next largest 
display is in Africa. 

Sympetalte. The Sympetalse are the ranking 
plants of the plant kingdom and are also those 
most recently evolved. Wlnh^ they include a 
number of shrubs and trees in the tropics, they 
are by no means so extensively represented in 
temperate regions by shrubs and trees as are 
the Archichlamydese. The prominent facts of 
their distribution are as follows: The earlier 
groups of angiosperms (Archichlamydese and' 
monocotyledons ) were massed in the tropics, 
the temperate and boreal regions being rela- 
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tiveiy poor in true flowering plants. The Sym- 
petalae, therefore, while largely represented m 
the tropics, found the temperate and boreal 
regions comparatively free for occupation, 
and it is in these regions that they have 
become peculiarly dominant. This does not 
mean that there are not more Symj^etal^ in 
the tropics than in the temperate regions, 
for the proportion of species in favor of the 
former is about three to two ; but it does mean 
that this is about the normal ratio of tropical 
increase, which is far exceeded by the other 
groups. Accordingly, of the Sympetalse alone 
can it be said that their distribution through- 
out tropical and temperate regions is about 
uniform. The families of Sympetalce are not 
only better defined structurally than those of 
the Archichlamydese, but their geographical dis- 
tribution is much more definite. This follows 
the fact that they are more highly specialized 
and more definitely related to environment than 
are the Archichlamydeje. Among the^ Sympet- 
alse, three families — the plantains, mints, and 
composites — have a world-wide distribution. 
The Compositse, as the ranking family of the 
plant kingdom, and also the young’est and larg- 
est, deserves special mention. It includes at 
least 12,000 species, which, although found 
everywhere, are moat numerous in the temperate 
regions, where they constitute from one-tenth 
to one-seventh of all of the seed-bearing plants 
of every flora. They are especially character- 
istic of temperate America, where asters, gol- 
denrods, sunflowers, etc., abound. Two great 
north-temperate families, the figworts and the 
borages, have also been developed; and the 
heaths form a family characteristic of boreal 
conditions. 

The impress a peculiar region may have upon 
the general aspect of its vegetation, resulting 
in the assumption of the same general appear- 
ance by plants of the most diverse relationships, 
is illustrated by the fact that many sympetalous 
families of South America are characterized by 
a heathlike habit, the region being known as 
one of the heathlike plants. There is no such 
notable continental pairing as is shown by the 
Archichlamydefe and the monocotyledons, due 
probably to the fact that extensive forests and 
boreal distribution permit free intermingling of 
continental flora. Among tropical Sympetalse, 
however, the pairing is somewhat evident, and 
in tropical display America is distinctly domi- 
nant. It is also worthy of note that there is a 
remarkable paucity of aquatic plants among 
compared with Archichlamydese 
.,‘1 i ■■ ■■■►cotyledons. This seems to be re- 
lated to f L i un i' e J .' •> latter groups had 
already become well established in fresh and 
brackish waters, while it wps the temperate and 
boreal land surface that was especially free for 
occupation by the Sympetalae. 

Conclusion. Through the lapse of time since 
the advent of plant life upon the earth, the 
meteorological factors^wind, moisture, heat, 
and light — have been at work as plant distribu- 
tors. At divers times and in many parts of 
the world their work has been interrupted, as- 
sisted, or rendered nugatory by geological 
agents — glaciers, especially of the ice age, which 
have driven vegetation before them; and exiled 
many plants from their pristine homes ; seismic 
upheavals or sinkings, the former interposing 
tall mountain ranges, the latter wide oceans, be- 
yond which certain species could not migrate. 


and which to a greater or less degree isolated 
these species, sometimes genera, families, and 
even tribes. The e:fforts of these factors and 
agents have been and are assisted by man, by 
other animals, and by plants ; the first either 
wittingly carrying useful or ornamental species 
from country to country, or more often un- 
wittingly introducing useless or even noxious 
ones; the second in a more limited range trans- 
porting seed either in or on their bodies ; the 
third breaking down and disintegrating rock, 
becoming incorporated with the detritus and 
thus affording a habitation to a succeeding 
plant society. Far from having ceased their 
labors, these meteorological factors and geologi- 
cal agents, working in conjunction or in con- 
flict, still profoundly influence the ceaseless 
change in the distribution of plants. 

Bihliograpliy. Contejean: Giographie hota- 
nique (Paris, 1881); Drude, Handhuch der 
Pflanzengeographie (Stuttgart, 1890) ; id., Man- 
uel de geographie botaniqne (Paris, 1897) ; 
Di’ude, Ecologie der Pflansien (Brunswick, 
1913) ; De Candolle, Geographie hotanique 
raisonnee (Paris, 1855) ; Engler, Versuch einer 
Entwicklungsgeschichte der ecstropischen Floren- 
gehiete (Leipzig, 1879) ; Fngler and Drude, Die 
Vegetation der Erde ( several volumes issued, in- 
cluding ► 8 ''wr‘'y 62 / of North er- 

ica by TL r-1 hv • V' : - vol. xii; Leipzig, 1890- 
1911); Grisebach, Vegetation der Erde (Leipzig, 
1884) ; Schimper, Pflansengeo graphic auf physio* 
logischer Qrundlage (Jena, 1898; Eng. ed., Oxford, 
1903) ; Wallace, Island Life (New York, 1895) ; 
Warming, (Ecology of Plants (Oxford, 1909) *, 
Raunkiar, Types Hologique pour la geographie 
hotanique ^ .u » • 1907). The ecological 

aspects of ■. .::i are touched upon under 

the following heads: Ecology; Alpine Plants; 
Abctic Plants ; Benthos ; Clay Plants ; Cliff 
Plants; Cosmopolites; Desebt; Dune Vege- 
tation; Dubation; Endemism; Foeest; Grass- 
lands ; Halophytes ; Heath ; Hydrophytes ; 
Meadow; Mesophytes; Peaikie; Rock Plants; 
Ruderal Plants ; Savannas; Swamp; Thicket; 
Tundra; Xebophytes. Details of floristic phy- 
togeograpliy may be found in the articles on va- 
rious genera and species of plants mentioned 
above. 

DISTRIB'tTTIVE LAW. In its elementary 
form this mathematical law may be expressed 
thus: To multiply any compound expression by 
a simple expression is to multiply each term of 
the compound expression by the multiplier and 
to write the separate products in order, affect- 
ing each product with its proper sign. Sym- 
bolically : 

a, 6, o, . . . being any algebraic quantities. 
See CALOtnr.us. 

BISTRIBtrTOB (in motor vehicle). See 
Motor Vehicle. 

DISTRICT (ML. distHctm, territory wherein 
a lord may distrain, from Lat, d/istnngere^ to 
pull asunder ) . A political subdivii^om of a 
city, county, or state, which forms the basis 
of legislative representation. Its bdundaries are 
fixed by law, either by the enactment of the 
legislature or by the adjudication of a court 
to whom this power is delegated. The citizens 
thereof assemble within these boundaries and 
vote for local, state, and national officials. In 
the United States the botodaries of the con- 
gressional district in each State are determined 
by the State Legislature after the apportion- 
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ment of representation has been made by Con- 
gress, following on every decennial census. The 
ratio of representation under the census of 
1910 was 212,407, and the total number of 
congressional districts 435. There is no defi- 
nite principle laid down for the manner in 
which a State may be redistricted, and, as a 
rule, the party in power will, as far as possible, 
so distribute representation as to insure its 
continued supremacy. See Geeetmandee. 

For the purposes of taxation the term has a 
broader meaning, and the Supreme Court of the 
United States has decided that for the collec- 
tion of taxes a district means any part of a 
State described for the purpose of assessment, 
without reference to the civil or political divi- 
sions of the State made for election purposes. 
See Kelly v. Sanders, 99 United States Reports, 
p. 441. 

DISTRICT ATTORISTEY. In the United 
States, the public prosecuting ofiScer within a 
defined district. The office is one of great im- 
portance in the administration of the criminal 
law, including, as it does, the investigation of 
charges of crime, the gathering of evidence 
against alleged criminals, the submission of 
criminal charges to the grand jury of the 
county or district, and the drawing of indict- 
ments, as well as the supervision of the several 
stages of the criminal prosecution and the 
actual trial of the accused. The power neces- 
sarily inherent in the office of the district 
attorney to determine whether the evidence in 
a given case warrants the finding of an indict- 
ment and under certain circumstances to dis- 
miss an indictment or to enter a nolle prosequi 
gives him a position of commanding in- 
fluence in criminal prosecutions. In some 
States and in the Federal courts the district 
attorney can dismiss or nol-pros an indict- 
ment only with the consent of the court. As 
the jurisdiction over crimes is, under the Fed- 
eral system of the United States, divided be- 
tween the Federal and the State courts, the 
Federal government has one set of district 
attorneys, and each State has an entirely dif- 
ferent set for the same territory. The former 
are appointed by the President and are in 
reality deputies of the Attorney-General of the 
United States, to whom they are required to 
make report of their official acts, and to whose 
direction and control they are subject. They 
are j.' -h--*! '’or the several districts into 
whic' : ■ I ■■ I ■ States are divided for district 

courts, and are charged with prosecuting of- 
fenses against the Federal government as well 
as with conducting civil actions on behalf of 
the government and in some cases on behalf of 
government officers. 

In most of the States a State district attorney 
is elected in each county, although his most im- 
portant duties, as a rule, are discharged in 
prosecuting criminals before the State courts. 
He is also the prosecuting officer before the county 
court of the county in which he is elected. He 
is in some States subject to the control of the 
Attorney-General and in Xew York is remov- 
able by the Governor. In certain coTiting(‘iJcios 
he niay call upon the Aiiornoy-Gomn'al of tbe 
State, for assistance in important cnminal prose- 
cutions. , His duties and j)ower- arc regulated 
by statutes in accordance with ^\hich he i-* 
appointed, pr elected. C7nder the coininon-law 
system the prosecution of criminal olfen=-o^ was 
left to the initiative of the persona injured or 


other private persons representing them, and 
in England it was not until 1879 that the state 
undertook that duty in any effective or sys- 
tematic way. By Act of Parliament in that year 
(42 and 43 Viet., c. 22) and in 1882 (47 and 48 
Viet., c. 58 ) a new department was created under 
a ‘TOrector of Public Prosecutions,” whose func- 
tions and powers are substantially like those of 
the district attorney in the United States. See 
Ceime; Criminal Peoceduee. 

DISTRICT COURT. A court having a juris- 
diction limited to a defined judicial district. 
Several of the United States have divided their 
territory into judicial districts, but the court of 
the district is usually a branch or “term” of the 
highest court of original jurisdiction of the 
State and not a separate tribunal. 

Tlie District Courts of the United States, 
however, are district trihunals subordinate to the 
circuit courts of appeal. With the exception of 
eases affecting diplomatic representatives of for- 
eign powers and those in which a State is a 
party, as to which the Supreme Court has origi- 
nal jurisdiction, the district courts have original 
jurisdiction in all cases to which the judicial 
power of the United States extends. Prior to 
1911 the circuit courts shared original jurisdic- 
tion with the district courts, hut by the Judi- 
ciary Code, enacted by Congress in that year, the 
circuit courts became purely appellate tribunals, 
their original jurisdiction being transferred to 
the district courts. Criminal bankruptcy and ad- 
miralty causes are important branches of their 
jurisdiction. Each of the nine judicial circuits 
(corresponding to the number of justices of the 
Supreme Court) is divided into a larger or 
smaller number of districts. In some instances 
a district embraces the whole territory of a 
State; in others. States are divided into two 
or more districts. In three instances a single 
judge serves two districts. In the southern 
district of New York and in the district of 
Alaska there are four judges; and 13 districts, 
one of which is the distrh I • f Vi:^ , "s h .ve two 
judges each. With these ' N' ‘ ' is one 

judge for each district, making a total of 84 
district judges in all. See Couet, United States 
Courts. 

DISTRICT OF COLUMBIA. A territory 
embracing 60 square mih - uf l.jul --ir-f.i ■■ and 
10 square miles of water -ij'.’.ic--. ^ (►r the 

east hank of the Potomac River, between Mary- 
land and Virginia (.Map: Maryland, K 5 and 
B 7 ) . The surface is flat and marshy along the 
Potomac, but elsewhere gently rolling and hilly. 
The Anacostia River, or Eastern Branch (of the 
Potomac'', cro--es the southern portion, and 
Rink Creek, a stream *■. picturesque 

scenery. trav(,r^.cs the ''r ■■■ .«f; part. The 

climate (mean temperature, 55° F. ) u- -rubject 
to sudden and extreme variations or toinpcratiire. 
The rainfall is about 50 inches annually. Snow' 
falls in the winter, but is generally of sUort 
duration. The soil is a light 'andv loam. In 
1910 about 6000 acres, 13 per cent of ilie area, 
was contained in farms. The nature of the agri- 
cultural industries is determined by the prox- 
imity to Washington, and the products are 
chiefly those of the vegetable garden and the 
dairy. The largest acreage therefore consists of 
hay ,and pasture lands and gardens. Floricul- 
ture is of considerable importance, the annual 
returns froni this source exceeding half a million 
dollars. 

Manufactures. Although the city of Wash- 
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ington, which is coextensive with the District 
oi Columbia, is not essentially a manufacturing 
city, the number and importance of its industries 
are steadily increasing. Manufacturing opera- 
tions carried on in the District by the Federal 
government are of considerable importance, but, 
as they are conducted under conditions which in 
many respects differ from those prevailing in 
establishments operated under private owner- 
ship, statistics for them are not included with 
those of the older industries- The table below 
shows the principal industries in 1909 and the 
most important facts in relation to them. 


miles; in 1850 the population was 51,087; in 
1860, 75,080; in 1870, 131,700; in 1890, 230,392; 
in 1900, 278,700; in 1910, 331,069; in 1913 (po- 
lice census), 353,297. There was in 1913 a very 
small foreign-born population, but the negro ele- 
ment was large — 98,144, The mass of the popu- 
lation is centred in the city of Washington. The 
villages surrounding it bear the relation of sub- 
urbs to the city proper. 

Government. The District of Columbia was 
established as the seat of government of the 
United States under authority of Acts of Con- 
gress approved by President Washington July 


INDUSTBY 

Num- 
ber of 
estab- 
lish- 
ments 

■WAGE barnbus 

VALUE OF 
PRODUCTS 

VALUE ADDED BY 

manufacture 

PER CENT OF 
INCREASE 

Aver- 

age 

num- 

ber 

Per 

cent 

distri- 

bution 

Amount 

Per 

cent 

distri- 

bution 

Amount 

Per 

cent 

distri- 

bution 

Value 
of pro- 
ducts 
1904- 
09 

Value 
added 
by man- 
ufacture 
1904- 
09 

All industries 

518 

7,707 

100.0 

25,289,000 

100.0 

16.043,000 

100.0 

37.7 

41.6 

Printing and publishing 

156 

1,565 

20.3 

4,899.000 

19.4 

3,805,000 

25 3 i 

23.8 

13 3 

Bread and other bakery products ... 

71 

975 

12.7 

3,590,000 

14.2 

1,388,000 

9.2 

34.2 

26.8 

Liquors, malt 

5 

248 

3.2 

1,805,000 

7.1 

1,380,000 

9.2 

54.7 

65.9 

Foundry and machine-shop products 

23 

509 

6.6 

1,175,000 

4.6 

709,000 

4.7 

165.2 

154.1 

Lumber and timber products 

10 

309 

4.0 

609,000 

2 4 

356.000 

2.4 

55.4 

43.1 

Marble and stone work 

15 

265 

3.4 

649,000 

2 2 

299.000 , 

2.0 



Flour-mill and gristmill products. . . 

7 

38 

0.5 

506,000 

20 

74,000 

0.5 

A23.3 

—19.6 

All other industries 

231 1 

3,798 

49.3 

12,166,000 

48.1 

7,033,000 

46.8 




A minus sign C — ) denotes decrease. Where the percentages are omitted comparable figures can not be given. 


It will be noted from this table that, exclusive 
of the establishments operated by the Govern- 
ment, there were in 1909 in the District 518 
manufacturing concerns, which gave employment 
to* an average of 0758 persons and paid out 
$6,835,000 in salaries and wages. In general, 
the industries of the District show a much 
greater increase from the period 1904-09 than 
for the period 1899-1904. The average number 
of wage, earners employed in 1909 was 7707, of 
whom 6861 were males and 827 females (of 16 
years of age or over). Those in employment 
under 16 years of age numbered 19, compared 
with 74 in 1904. A large proportion of the 
wage earners of the District are employed by 
the Federal government in operations simi- 
lar to those carried on in manufacturing es- 
tablishments under private ownership. These 
operations, however, are carried on for the ex- 
clusive benefit of the government, and, as the 
products are not manufactured for sale and 
therefore have no commercial value, no value of 
products can be shown. Of these industries the 
most important are those connected with engrav- 
ing and printing, including the Bureau of En- 
graving and Printing, and establishments oper- 
ated in the Geodetic Survey, the Groiogical Sur- 
vey, and the Department State; those con- 
nected with the manufacture of professional and 
scientific instrnmonts. chieny for the Smithsonian 
InstitutioTi, and tliosc connected With the govern- 
ment printing, which includes the Government 
Printing Office and establishments operated in 
the Weather Bureau and the W^ar Department. 
The total number of persons engaged in these 
and other industries in 1909 W’as 11,666. The 
wage earners numbered 10,657. The capital in- 
vested was $28,470,599. 

Population. The populniton in 1800, when 
the area was nearly orn-r’iir6 larger than at 
present, numbered 14,093; in 1846 the area was 
reduced from 100 square miles to 69% square 


16, 1790, and March 3, 1791. It originally con- 
sisted of 69% square miles ceded by Maryland 
and 30% square miles ceded by Virginia. When 
the District was first created, the only muni- 
cipal corporation it contained was the town of 
Georgetown, w’-hich was governed by a mayor 
and city council. The remainder of the Dis- 
trict was under the jurisdiction of a body of 
justices of the peace, styled “Justices of the 
Levy Court.^’ The portion of this remainder 
which was laid out as the city of Washing- 
ton by the commissioners appointed by the 
President of the United States under the Act 
of July 16, 1790, and the amendment thereto, 
was governed by these commissioners and the 
President of the United States, from Jan. 
22, 1791, until the incorporation of the city 
council. This form of control continued until 
June 1, 1871, when these three governments 
were abolished and the whole District of Co- 
lumbia was placed under a territorial form of 
government, entitled “The District of Co- 
lumbia,” which consisted of a governor; a 
board of public works; a secretary; a board 
of health; a council of 11 members, all ap- 
pointed by the President of the United States; 
a house of delegates, consisting of 22 members, 
and a delegate in the House of Tlepresentatives 
of the United States, both elected by the people 
of the District. This form of government was 
abolished by Congress on June 20, 1874, and a 
temporary government, consisting of three com- 
missioners appointed by the President of tlie 
United States, was appointed in its place. This 
continued until July 1, 1878, when, by an Acit 
of Congress approved June 11, 1878, it was 
succeeded by the present permanent form of 
municipal government, entitled “The District of 
Columbia,” the principal executive power of 
which is vested in a board of three commis- 
sioners, appointed by the President of the United 
States. 
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On Sept. 7, 1846, the portion of the District 
derived from Virginia was receded to that State 
upon the petition of the inhabitants thereof, 
by a vote of 763 to 222. 

The people of the District of Columbia have 
no vote in municipal or national affairs. 

History. Within the present District, prob- 
ably on the site of Anacostia, stood the famous 
Indian village of Powhattan, Nacochtank, or 
Anacostan, which Captain Smith visited in 1608. 
In 1663 Prancis Pope, an Englishman, estab- 
lished a plantation where Washington was after- 
ward built. To the site of Georgetown settlers 
came probably as early as 1665, and in 1751 a 
town was laid out here, which in 1789 was 
regularly incorporated. Immediately after the 
close of the Revolution there was much dis- 
cussion about the location of the permanent 
seat of government, and, after the adoption of 
the Constitution in 1789, this question gave rise 
to the first debate which aroused bitter sectional 
feeling. Finally, by an Act approved July 16, 
1790, and amended March 3, 1791, after the 
claims of New York, Philadelphia, Germantown, 
Baltimore, Wilmington, Del., and several other 
places had been fiilly considered. Congress de- 
cided that after 1800 the Federal capital should 
be moved to “a district or territory not exceed- 
ing 10 miles square on the River Potomac be- 
tween the mouth of the Eastern Branch and the 
Conogocheague.” This decision was reached 
partly as the result of a compromise and partly 
in deference to the known wishes of Washington. 

DISTBINGAS, dis-trin'gas. A writ or proc- 
ess in the nature of an attachment or execution, 
taken from the emphatic word of the writ 
directed to the sheriff, viz., “It is hereby com- 
manded that you distrain^* the defendant, etc. 
It was formerly issued in England for a variety 
of purposes, such as forcing a defendant who 
neglected to appear to present himself in court, 
or forcing a corporation to obey a subpoena, or 
compelling jurors to attend court, or a defendant 
in an action in detinue after judgment to deliver 
the goods to the plaintiff. The writ has been 
abolished in England, as well as in most of the 
United States, although in Virginia it is re- 
tained as a form of execution in cases of detinue. 
See Execution, 

DISTURB ANTCE- The common-law offense 
of violating an incorporeal property right, as an 
easement, a profit, or a public right, as a high- 
way, in the land of another. As such rights 
do 'not carry with them the right of possession, 
they cannot usually be protected by the action 
of trespass, which contemplates an interference 
with the possession of a corporeal interest in 
land. But such rights, however impalpable, do 
really constitute property, and they will^ be 
protected by appropriate legal proceedings 
against a disturbance by the owner of the land 
or by any other person whatsoever. In a few 
eases, as 'where one has an exclusive right to 
the use of another’s land, as a sole and several 
pasturage — such right being nearly equivalent to 
the right of possession of the premises — ^the 
action of trespass is available for its protection. 
In other cases the disturbance constitutes a 
nuisance, which may be abated either by its 
•abatement by the act of the party injured 
thereby, or by the action known as “trespass on 
the' case,^ or, more shortly, “case’^ or, in a 
proper G^se, by an injunction in equity. 

The fbrifie df' disturbance are various, depend- 
ing upoii the nature of the right involved. Thus, 


a common of pasture may be disturbed by shut- 
ting or driving out the cattle of the claimant of 
the right, or by unlawfully permitting other 
cattle to crop the herbage. In the last case 
the claimant may take the cattle damage feasant 
and impound them. A franchise is disturbed .by 
wrongfully taking the tolls accruing therefrom 
or by setting up a competing use, as a bridge, 
ferry, or turnpike. Disturbance of ways hap- 
pens ^‘^where a person who hath a right of way 
over another’s ground by grant or prescription 
is obstructed by inclosures or other obstacles, 
or by plowing across it, by which means he 
cannot enjoy his right of way, or at least in so 
commodious a manner as he hj.ve done” 

(2 Bl. Com. 242). This is r-'T<diii »'( by the 
act of the party injured, removing the obstacle, 
or by an action on the ease. 

All of these forms of disturbance of private 
rights, together with the remedies appropriate 
to them, exist to-day, as at common law, without 
material alteration. The ancient wrong of di^~ 
turhance of tenure, which consisted in breaking 
the feudal tie of lord and tenant, has become 
obsolete with the disappearance of the feudal 
system of land tenure. The disturbance of pub- 
lic rights, as of a highway or a public right of 
common or of fishing, may be either a private 
nuisance, remediable by the individual whose 
right is interfered with, or a public nuisance, or 
purpresture, remediable by the state. See Ease- 
AtENT; Nuisance j Pbofit; Teespass; etc.; 
and consult the authorities referred to under 
Easement. 

DISTURBANCE OP PUBLIC WORSHIP. 

A modern statutory offense, which has in the 
United States generally superseded the common- 
law offense of brawling (q.v.) in church. As 
generally defined, it (on^i-sta in any willful in- 
terference, by acts or words, with the good order 
of persons assembled for religious worship, 
whether within a consecrated place of worship 
or elsewhere. The offense may be committed by 
a person present in the place of worship or by 
noisy conduct on the outside, and to constitute 
such acts or conduct a disturbance it is not 
necessary that the congregation assembled shall 
at the time be engaged in worsbif). It i-s siifTi- 
eient if they are assembled for tliat jiurf)oso. 
The offense constitutes a inisderncanor. puriL.-b- 
ahle by fine or imprisonment. It is not such a 
violation of private rights as to furnish grounds 
for an action for damages, unless it be habitual 
or so persistent as to amount to a nuisance. In 
that case the remedy by action lies in the hands 
of the trustees or other officers in whom the 
possession of the place of worship is vested. 
See Nuisance. 

DIS'TYLE (from Gk. duo, two (rrvXos, 
stylos, column). In classic architecture, a com- 
position showing two columns in front. When 
these stand between antae or the ends of project- 
ing side walls, the building is called distyle 'in 
antis. 

DISUSE/. One of the negative, but yet im- 
portant; factors of evolution is disuse. Its sig- 
nificance was first pointed out by Lamarck in 
his first law of evolution, wherein he says that 
the constant lack of use of an organ “imper- 
ceptibly weakens it, causes it to become reduced, 
progressively diminishes its faculties, and ends 
in its disappearance.” An example he giv^ of 
the reduction and loss of organs or limbs is that 
of snakes, which by change of habit from orig- 
inally lunning to gliding directly along the 
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‘ r » , ■ ‘ ’ ’ ve acquired greater length of body, 

! legs, being thus disadvantageous to 
them, have disappeared by atrophy. 

He also instances the loss by disuse of teeth in 
the baleen whales and in birds, and in the ant- 
eater, “whose habit of not masticating its food 
has been for a long time established and pre- 
served in its raee.^^ He calls attention to the 
small reduced forelegs of the kangaroo, which 
“have remained thin, very small, and weak,” and 
especially to the whale, saying: “Indeed, since 
the enormous length of time during which these 
animals have lived in the depths of the sea, never 
using their hind feet in seizing objects, their 
disused feet have wholly disappeared, as also 
their skeleton, and even the pelvis serving as 
their attachment.” 

Lamarck taught that the effects of disuse are 
inherited — a doctrine maintained by Darwin, who 
remarks: “I think there can he no doubt that 
use in our domestic animals strengthens and 
enlarges certain parts, and disuse diminishes 
them; and that such modifications, are in- 
herited,” adding that in free nature “many ani- 
mals have structures which can be explained by 
the effects of disuse.” See Use; Inheritance.^ 

Darwin also calls attention to the absence in 
many male dung beetles, including the ateuchus 
or “sacred” beetle of the Egyptians, of the an- 
terior tarsi or feet, and this atrophy he thinks 
it safe to regard “as due to the effects of long- 
continued disuse.” The same may be said of the 
reduction and loss of the fore tarsi of butter- 
flies of the family Nymphalidae. For cases of 
the loss of eyesight, of eyes, and the optic nerves 
and lobes in animals living in darkness, see 
Cave Animals. 

Cases of the modification of animals by disuse 
occur in nearly every group. Among the mol- 
lusks it is ■ ■ ’■■iiceable in those bi- 
valves, such ^ \ anomia, etc,, which 

live attached to other bodies. The oyster was 
originally equivalve and capable of freely mov- 
ing, but by disuse, owing to change in its an- 
cestors to a fixed mode of life, it has lost its 
siphons, its foot, and the shells are of unequal 
size. It is so with the fresh-water mussel 
[Mull&ria) of South America, which has ac- 
quired sedentary habits. It is the case in a still 
more marked way with the barnacles. Among 
insects there are countless instances of the 
reduction and partial or total loss of limbs in 
woodborers, in the grubs of many beetles living 
in seeds, nnts, etc.; in the larvae of gallflies, of 
ants, wasps, bees, and in the larvae of the ichnen- 
mon flies. If, as is very clearly the case with 
insects, we also attempt to explain the loss of 
limbs in the two-legged Bipes, Chirotes^ or the 
entirely legless AmpMshcBna and the glass snake 
(Ophiosaurus) f we shall see that it is evidently 
due to disuse and its inherited effects. Keason- 
ing from this to the origin of the order of 
snakes, it becomes apparent that they have 
diverged from the lizards, and that Lamarck 
was right when he attributed their origin to such 
a cause. {See Degeneration.) The majority 
of snakes possess no trace of vestigial legs, the 
exception being the boas, in which there are two 
minute hornlike -'U - ejecting from under 
the scales and v ;!■'■•! r the hinder pair of 
limbs. Disuse has also made- its mark in* tire 
running birds, the emu, ostrich, and cassowary, 
where the wings have by disuse retrograded, and 
as a comperi'-ation the logs and particularly the 
toes have become adapted for a cursorial mode 


of locomotion. Other examples of disuse are 
the loss of the thumb in the thumbless ring 
monkey (Oolobus) of Africa, and the spider 
monkey (Ateles) of Central and South America. 

It is to be observed in these cases of the re- 
duction and loss of digits that it is generally 
complete and thoroughgoing; there are no ves- 
tiges left as seen in the two-toed ostrich and the 
three-toed moa, apteryx, emu, and cassowary. 
The reduction is complete and is probably due 
to the high antiquity of these birds. That this 
is the ease is suggested by the presence of the 
two splint bones of the horse, while the bones 
of the two other toes which began to be lost at 
an earlier geological age have entirely lapsed. 
In the potto (Perodicticus) , a lemur which has 
partly lost the index finger, there is a distinct 
vestige left, the reduction having apparently 
taken place late in the phylogeny of this form. 

In the case of the loss of wings in insects, of 
which there are so many cases, we have all 
grades of reduction. Some are completely apter- 
ous, with no vestiges of wings; in others there 
are little flaps left. The absence of wings in all 
these cases is clearly the result of change in 
the surroundings, or mode of life, as the wing- 
less beetles, etc., which live under stones, or 
burrow in the ground. 

A very interesting question here arises : Could 
these losses ever be restored? When we consider 
forms like the stick insect, whose ancestors of 
the Carboniferous period had large, well-devel- 
oped wings; or the flea, and the braula, the 
sheep tick (Melophagus) , and the bat tick {Nyc- 
terihicb) , it seems impossible that they could be 
restored to their ancestral winged form, even if 
the attempt were made to do so artificially in a 
laboratory of experimental evolution. Other 
cases are the loss outright of the collar bone 
in running mammals like the horse and most 
carnivora, of the canines in rodents, and all the 
teeth in the anteaters. It may be considered as 
contrary to the course of nature to suppose that 
these structures, once m. ' and lost, could 

ever be restored. See Degeneration. 

Here arises a question: Are there examples 
of the replacement by entirely new structures of 
organs lapsed by disuse? 

The clearest case is that of the duckbill of 
Australia. Poulton has shown that the embryo 
duckbill has for a brief season the rudiments of 
three teeth in each upper maxilla, but that these 
are very soon lost, while their place is occupied 
by the posterior set of the eight horny plates 
situated in the upper and lower jaws, two upon 
each side of each jaw. The calcified true teeth 
of Ornithorhynchus became, Poulton thinks, un- 
suited to the needs of the animal when it adopted 
a mode of life in which large quantities of sand 
were necessarily taken into the mputh with the 
food, when it first fed upon insect larvas, etc.^ 
which it dug with its broad bill out of the mud 
and sand at the bottom of streams. “Under 
sueh circumstances two things might happen: 
the true teeth might be protected from the effects 
of wear by continuous growth from persistent 
pulps or by a continued succession; or a con- 
stantly growing horny plate .might be developed 
from the oral epithelium and might be substi- 
tuted for the true teeth.” See Duckbill, and 
illustration of teeth thereunder, < , 

A less satisfactory example is that of the re- 
placement of the horny teeth of the tadpole by 
the. teeth of the frog or toad. But Nature as a 
rule gets^ her new organs by a more economical 
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and rapid method^ i.e., by change of function of 
the ^ same organ, which, owing to a change of 
habit, loses its ori^nal use and becomes modi- 
fied to carry on entirely different functions. See 
Fimcnox Changes. 

BISVEBBPEB, or BEVEI/OPEB (from 

OF. desveloper, to unfold). In heraldry, a term 
applied to the colors of a regiment or noble 
house, when flying. 

(ME. diohe^ AS, die, dike, Icel. dlh, 
MHG. tlcJv, ditch, Ger. Teich, pool; connected 
ultimately with Gk. reex^s, teichos, wall). 1, 
In agriculture, a trench made along the sides of 
fields, or following the contour of the land, to 
collect and remove the excess of water. In 
ordinary farm operations ditches are largely 
constructed by hand, but efficient ditching ma- 
chines are found in the market. In modern 
practice open ditches have been largely super- 
seded by underground tile drains, thus effecting 
a ^eat saving of land and securing better 
drainage. In irrigated regions an open ditch is 
often used to convey the water from the main 
canals to the “laterals” which distribute it over 
tbe field. See Drainage; Irrigation. 

2. Part of the defense works of a fortified 
place (also called foss or moat). See Fortifi- 
cation; Eedoubt. 

DITHMABSCHElSr, dit'^mS-Tsh-en, North 
AND South {N order and Suder Dithma/rschen,) * 
The name given to the western portion of Hol- 
stein, Prussia, lying along the coast of the North 
Sea between the Eider and Elbe rivers. It has 
an a‘rea of about 500 square miles, lies very low, 
and is for the most part marshy, but with some 
good pasture land, from which the sea is kept 
by dikes. ^ It was originally inhabited by Saxons 
and Frisians, who were subjugated and Chris- 
tianized by (Charlemagne in 804, In 1182 they 
regained independence, and in the latter part 
of the Middle Ages and at the time of the Refor- 
mation Dithmarschen formed a peasant republic, 
with a well-developed system of local autonomy. 
The inhabitants ( <] themselves by 

their bravery in d^ irUGi-'g t'L.'.r liberty against 
their neighbors. In 1559 they succumbed to the 
arms of Holstein and Denmark. In 1866 Dith- 
marschen, along with the rest of Holstein, was 
incorporated in Prussia. North and South 
Dithmarschen each still forms an independent 
district in the Prussian Province of Holstein, 
Pop., 1900, 86,019; 1910, 96,873. Consult: 

Dahlmann's edition of Neocorus, Ohronih c?er 
Dithmarschen (Eael, 1827); Volkmar, Ga- 
schichte des Landes Dithmarschen (Brunswick, 
1851); Nitzsch, Das alte Dithmarschen (Kiel, 
1862) ; Nehlsen, Dithmarscher Oeschichte (Ham- 
burg, 1894). 

BITH-^BAMB. See Dithyrambus, 

BITH'YBAM'BITS (Lat., from Gk. diBvpafi^ 
pos, dithyramhos, of uneertain etymology), Aa 
orgiastic hymn sung in honor of the god Dionysus, 
accompanied by music on the flute and a dance 
around tbe altar. Tbe subject was originally 
the birth and life of Dionysus, but later other 
themes too were employed. Its development 
into artistic form took place at Corinth — ac- 
cording to another tradition at Naxos — and was 
attributed by the ancients to the mythical Arion. 
From the sixth century till about 300 b.c. the 
hymn was sung by a chorus of 50, generally 
dressed as satyrs, the companions of Dionysus. 
At Athens there were annual contests at the 
Greater Dionysia, Desser Dionysia, Panathenaea, 
Thargelia, aaid^Bensea (see Greek Festivals), 


between dithyrambic choruses entered by the 10 
tribes. The prize in the earliest period was an 
ox, in the fifth century and later a tripod. Out 
of the dithyramb arose the choral portion of 
Gree\ '■ , i\ After the developm( mi orMj!g<*<h 
the ■ ^ • I was still composed , 

by Philoxenus, Bacchylides, and Pindar. 
Of the hymns of the dithyrambic writers only 
fragments are preserved. Consult Smyth, Qreeh 
Melio Poets (London, 1900), and Schmidt, Zur 
Geschichte des griechischen Dithyrambics 
‘ ■ 101 ). 

BIT "VTA RS, Raykond Lee (1876- ). An 

American naturalist, born in Newark, N. J., and 
educated at tbe Barnard Military Academy, 
New York City, where he graduated in 1891. 
He then served as assistant curator of ento- 
mology at the American Museum of Natural His- 
tory, in New York, for five years, as a reporter 
for the New York Times from 1897 to 1898, and 
thereafter as curator of reptiles at the New 
York Ecological Park; in 1902 he was also ap- 
pointed curator of mammals. He made an 
especially careful study of reptiles and published 
the valuable Reptile Pooh (1907) and also 
Reptiles of the World (1910). 

DITTANY (OF. ditain, dictame, Lat. dic- 
tamnum, Gk. dlKTa/juvop, dihtamnon, dittany, from 
Gk. AIktit}, DiJete, a mountain, in Crete, where 
the plant grew in abundance), Dictamnus, A 
genus of plants of the family Rutaceae. The com- 
mon dittany, also called bastard dittany or frax- 
inella {Dictamnus albus) , a native of sunny 
moimtains and rocks and dry mountain forests 
of the south of Europe, especially in calcareous 
soils, is cultivated as a garden flower. It is a 
perennial, with stem 1% to 3 feet high, un- 
branched, bearing a few pinnated leaves, and 
terminating in a beautiful erect raceme of 10 
to 20 flowers of a fine rose color, with darker 
veins, more rarely white. When in flower, tbe 
plant diffuses a powerful fragrance from its 
numerous oil glands, and during dry, hot 
weather exhales a quantity of volatile oil the 
sudden combustion of which makes a slight flash 
when ignited by a candle. The root is thick, 
white, and very bitter, and was formerly in high 
repute in medicine as a tonic stimulant. Dit- 
tany of Crete {Origanum dictamnus), used as 
a febrifuge, and the dittany of the United States 
{Gunila origanoides) , are very different plants, 
belonging to the family Labiatae. Tbe latter is 
foimd upon dry hillsides from New York to 
Georgia and westward to Arkansas. The plant 
has smooth, heart-shaped leaves, and clusters of 
small white or purplish flowers. 

DITTENBEBGER, dit^ten-bgrK-er, Wilhelm 
(1840- ). A German classical scholar, born 

at Heidelberg. He studied at Jena and Gbt- 
tingen and in 1874 was appointed professor of 
classical philology at the TJniversity of Halle. 
His publications include: De Dphelis Attids 
(1863); Inscriptiones Atticce Mtatis Romance 
(1878-82; voL iii of the original edition of the 
Corpus Jnscriptiomim Attioarum, published by 
the Berlin Academy) ; Sylloge Inscriptionum 
Orcecarum (1883; 2d ed., 3 vols., 1898-1901) ; 
Corpus Inscriptionum Qrcecarum Grcecice Sep- 
tentrionaMs (1892); Orieniis Grwei Inscrip^ 
tiones Beleetce (2 vols., Leipzig, 1903-05). Con- 
sult Larfeld, Griechische EpigraphiJc (Munich, 
1914). 

BITTEBS, dit'ters (Bitters von Ditters- 
dorf), Karl (1739-99), An Austrian violinist 
and composer. He was born in Vienna and 
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studied under Kdnig, Ziegler, Trani, and Bono. 
Much of his education was due to the interest 
in him of Prince Joseph of Hildburghausen, 
whose orchestra Ditters afterward led. He was 
a brilliant violinist and won wide success, the 
tour with Gluck ( 1761 ) establishing him firmly 
as a violin virtuoso. He was a prolific com- 
poser in almost every department of composi- 
tion, but, excepting his charming comic opera 
Doktor und Apotheker (1786), nothing of his 
work remains in use. He had the misfortune to 
have his undoubted gifts overshadowed by the 
brilliant genius of Mozart. His music is marked 
by correctness of style, fluency of expression, and 
beauty of melody. Few musicians of his day 
met with greater appreciation, had more honors 
conferred upon them, or held more honorable 
positions. He died at Castle Rothlhotta, near 
Neuhaus, in Bohemia. The best edition of his 
autobiography is that edited by Spazier (Leip- 
zig, 1801), reprinted by E. Istel (Leipzig, 1909). 

DIT'TON, Humpheey (1675-1715). An emi- 
nent English mathematician. He was for some 
years a dissenting clergyman, but through the 
influence of Sir Isaac Newton obtained a profes- 
sorship in the new mathematical school at 
Christ's Hospital, where he remained through 
life. He and Whiston devised a new method for 
determining longitude at sea, but it was rejected 
by the Board of Admiralty. Ditton's death has 
been attributed to his disappointment. He was 
the author of mathematical works, including: 
General Laws of 'Nature and Motion (1705) ; An 
Institution of Fluxions (1706; 2d ed., 1726) ; 
Treatise on- Perspective (1712) ; Discourse 
on the Resurrection of Jesus Christ (1714). 

DITJ, dS"^' (Gujarati, from Skt. dvlpa, 
island, so called from the situation of the 
towto) . A seaport, situated at the eastern ex- 
tremity of an island of the same name, separated 
from the peninsula of Kathiawar, Bombay Presi- 
dency, India, by a narrow strait (Map: India, 
B 4) . Formerly a prosperous city of more than 
50,000, it has lost its commerce because its 
harbor is growing shallower. It is fortified 
and has a tolerably safe harbor, with a general 
depth of 3 or 4 fathoms. The chief occupation 
is . T’ ■ place has been in possession 

of iN ■ ■ since 1535. The area of the 

island is about 20 square miles. Pop., 1900, 
14,614. 

BI'XJEET'ICS (Lat. diureticus, from Gk, 
diovprjTLKSsf diourStikos, promoting urine, from 
dtoupetvf diourein^ to urinate, from did, dia, 
through + oipeiv, ourein, to urinate, from o^pov, 
ouron, urine). Medicines having the property 
of increasing the secretion of urine. They are 
of several classes: 1. Vascular or cardiac diu- 
retics, which act by increasing arterial tension 
or the blood supply of tlie kidneys. These in- 
clude all cardiac stimulants, important represen- 
tatives being digitalis, caffeine, theobromine, 
diuretin, convallaria, scoparius, sparteine, 
apocynin, squill, and slrophanthus. 2. Refrig- 
erant diuretics include the' salts of sodium and 
potassium, particularly the acetate, citrate, and 
bitartrate of potassium, S. Stimulant dnuretias 
are those which have a direct' stimulating action 
upon the genitourinary tract j such as juniper, 
turpentine, copaiba, cubebs, oil of sandalwood, 
buchu, and oantharides. Some of these are ex- 
tremely irritating and must be used very 
cautiously. 4. Water is a most important 
diuretic, increasing the, amount of fluid in. the 
blood. ; * 


Diuretics are used in conditions in which the 
quantity of urine is diminished; to aid the ab-‘ 
sorption of fluid in dropsy or collections of fluid 
in the body cavities, whether the result of in- 
flammation, such as pleurisy, or of imperfect 
action of the heart, kidneys, etc.; to aid in the 
elimination of poisons ; and to dilute the urine 
so as to make it less irritating in inflammations 
of the genitourinary tract, or to prevent the 
formation of calculi, or stones, in the kidneys 
or bladder. Many of the diuretics mentioned 
are described in separate articles. Some di- 
aphoretics, such as pilocarpine, at times act as 
diuretics. The action of this class of medicines 
is very uncertain, depending largely upon the 
individual, and varying in the same person 
under different conditions. 

BI'TJKE'TIN' (from Gk. diavp^lv, diourein, to 
urinate), or Sodio-Salicylate of Theobromine, 
C 7 H 7 NaN 402 + ISraC 7 H 503 . A valuable diuretic, 
especially in cases of dropsy of cardiac origin; 
but, like all drugs of its class, very uncertain in 
its action on the heart and kidneys; to aid in 
stimulating the cells of the kidney. It occurs as 
a white powder which is freely soluble in warm 
water and remains dissolved after cooling. See 
Saeicyxic Acid. 

BITJH^lsrAL MOTION (Lat. diurnalis. daily, 
from diurwus, daily, from dies, day). The ap- 
parent daily motion of a heavenly body caused 
by the rotation of the earth on its axis. See 
Axis; Earth; Planets. 

BIV. See Dev. 

BIVAN, di-v3,n'. A Persian word having 
various significations, being used in the sense of 
a muster roll, a register of payments or ac- 
counts, or a place for the preservation of a 
register; and it is also applied to a collection 
of poems or songs by one and the same author. 
Goethe uses it in this sense in his Wcstostliche 
Divan, Bivan means next an administrative 
board; tl ' * ’ . uicil of state at Constanti- 
nople is 'f humayun (^most illustri- 

ous divan’ ) . Finally, divan is the name for 
the state or reception room in Oriental palaces. 
Along the walls of the room are ranged low 
couches, covered with rich carpets and provided 
with cushions. Hence the name “divan” is used 
for a kind of couch or sofa. 

BIVEE., div'^Sr. The name of several water- 
birds, especially loons and grebes, remarkable 
for quick diving — in some cases so quick as to 
dive at the flash of a gun and escape the shot. 
‘The whole order (Pygopodes) to which these 
birds belong is often spoken of as “divers.” 
See Loon. 

BIVEB, The. A poem by Schiller I'q.v.). 

BIVERS, dl'vgrz, Edward (1837-1912). An 
English chemist and educator, born in London, 
and educated at the Eoyal College of Chemistry 
and at Queen’s College, Galway, Ireland. In 1870 
he lectured on medical jurisprudence at the 
Middlesex Hospital Medical School ; and he 
served as professor of chemistry at the Imperial 
College of Engineering in Japan from 1873 to 
1882, when he was chosen principal of that in- 
stitution. He was vice president of the Chemical 
Society (1902) and president of the chemical 
section of the British Association and of the 
Society of Chemical Industry (1905). He is 
aflthor of several chemical researches. 

BIVEB’S PALSY. See Caisison Disease. 

, . BIVEBTIMENTO, It, pron, d$-v§,r'tS-m4n't^ 
.fit., diversion). 1. A term originally applied 
to the dances interpolated between tlie scenes 
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of the older Prench opera (Divertissement). 2. 
A composition somewhat like the modem suite 
(q.v.J It consists generally of five or six move- 
ments in free style, hut the music is always of a 
simple character. 3. An entr’acte in an opera. 
4. An episode in a fugue. 

^IVES, di'vez (Lat,, rich). The word used 
in the Vulgate version for the rich man, in the 
story of Lazarus in Luke xvi, and thence often 
taken as a proper name, although it is in reality 
only a descriptive terra. 

DIV'ICDACTJS. See Divitiacus. 

DIVIDE (Lat. divider e, to divide). In 
physical geography, the crest line between the 
slopes of two •'*- '■ , . ystems. The term is 
used, mostly in : I ■ 'i States, synonymously 

with watershed. 

DIV^'IDEINTD (Lat. dividendus, to be divided, 
from dividere, to divide). A fund, made up 
of principal or profits, set apart for distribu- 
tion among a number of persons ratably en- 
titled thereto; also the portion or share of each 
person so entitled. In practice the term is not 
in common use to describe a complete fund dis- 
tributed once and for all to the claimants or 
owners, as in the division of partnership assets 
or the distribution, upon an accounting, of the 
assets in the hands of an executor or adminis- 
trator; but it is rather employed to denote the 
sum available for partial or periodical payments 
out of such assets or out of current earnings. 
In this restricted sense it is entirely appropriate 
to the portion of the assets of an insolvent, or 
of a company in process of winding up, which 
is realized from time to time by the trustee or 
receiver and distributed among the creditors or 
shareholders. The most common use of the 
term, however, is to describe those profits or 
earnings of a corporation or joint-stock company 
which are set apart for distribution among the 
members and stockholders. 

It will be noticed that such assets and earn- 
ings while yet unappropriated are not dividends, 
and that it is their formal appropriation to the 
purpose of distribution which gives tlicrri that 
character. As soon as this has been done, and 
not before, they are treated by the law as the 
property of the persons entitled thereto under 
the terms of the appropriation, and such persons 
may accordingly demand and recover them as 
“money had and received to their use.^^ 

As applied to corporations, the term “dividend^’ 
has been defined to be “that portion of the profits 
and surplus funds of the corporation which has 
been actually set apart by a valid resolution 
of the board of directors, or by th‘e shareholders 
at a corporate meeting, for distribution among 
the shareholders according to their respective 
interests, in such a sense as to become segregated 
from the property of the corporation and to 
become the property of the shareholders dis- 
tributively.” 

The declaration of divid^ds is one of the 
usual powers of directors, and, unless controlled 
by the charter or by-laws of the corporation, 
they may usually fix the amount of the divi- 
dend, and the time and place of payment, at 
their sole discretion, subject only to the obliga- 
tion of good faith with the stockholders. Divi- 
dends' capnot usually be declared out of the 
capital, ■ but only from the profits; but there is 
obligation on the directors to appropriate 
all oi particular portion of the profits 'to 
this bufposb; though* the contrary has been' held 
in EnglhudJ ^ It lhas adso been held in England- 


tbat dividends must he payable in money; but 
in the United States dividends are often paid 
in the stock, bonds, or scrip of the corporation. 
When dividends declared from time to time do 
not exhaust the profits, the surplus thus accumu- 
lated may be appropriated in whole or part as 
an “'extra dividend” or bonus. 

As between a person having a limited interest 
in corporate shares, as a life tenant, and the 
person entitled thereto in the future, the ques- 
tion may arise as to whether dividends earned 
but not declared during the ownership of the 
shares by the former, or dividends declared out 
of accumulated earnings, belong to the former 
as profits or to the latter as capital. Commonly 
this is solved by applying the rule, previously 
laid down, that no one becomes entitled to earn- 
ings until they have been appropriated in the 
form of a dividend. It is usually held also that 
extra dividends declared out of surplus earnings 
shall always he regarded as profits in the same 
way as those declared out of current earnings. 
See CoEPORATiON; Dieector; Stockholder; 
Stock; Debenture; and the authorities re- 
ferred to under those titles. 

DIVIDERS. See Coot asses. 

DIVIDIN-G EUGIITE, or Ruling Engine. 
A machine devised to rule- fine lines at regular 
intervals by means of a diamond point or other 
sharp edge. The most common use of such ma- 
chines is for the purpose of dividing the cir- 
cumference of a circle into degrees and minutes 
or other divisions as is necessary in the construc- 
tion of surveying and astronomical instruments, 
micrometer screws, spectrometers, and other 
physical instruments, as well as in many com- 
mercial machines; and also for the purpose of 
'dividing a length into aliquot parts as in the 
making of meter rods and similar instruments. 
Another use to which they are put is that of the 
preparation of diffraction gratings (q.v.), in 
which it is necessary to have the means of ruling 
a great number of lines, exactly parallel and at 
exactly equal small intervals apart. Gratings 
are made with as many as 100,000 lines in a 
distance of five or six inches. 

The first instrument for the ruling of gratings 
was made by Joseph von Fraunhofer (q.v.); 
others have been made by Rutherfurd, Rowland, 
and Michelson; but all are based on the same 
general principle. The machine consists of a 
cylinder on which a screw thread is cut and 
which carries a large nut, the two together being 
like an ordinary bolt and nut. The ends of the 
screw are held in yokes, so that it can turn on 
its axis, and the nut is held on “ways” parallel 
to the screw. Thus, as the screw is turned by 
a crank or otherwise, the nut advances or re- 
cedes. A cutting edge is set at some point above 
the screw, in such a manner that it can be made 
to make a line at right angles to the axis of 
the screw,' The piece of glass or metal on whose 
surface the rulings are to be made is attached 
to the nut, and the operation is as follows: A 
line is made by the cutting edge; the screw is 
iiinird i-iiou'jrh a certain fraction of a complete 
r,-\ohiDon. (-.g.. one-thousandth, thus carrying 
the nut and the surface forward a small dis- 
tance; a second line is ruled? the screw is again 
turned through the same angle as before; a 
third line is ruled, etc. Thus, if the pitch of 
the screw is 20 — i.e., if there are 20 threads or 
spirals on the screw in each inch along its 
length — ^there will be 20,000 lines per inch ruled, 
on the grating surface. The nut is split in two,. 
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tlie halves being hinged at the top and having 
below two projections, or ^^wings/’ When the 
machine is to be used, these are clamped to- 
gether. At the end of the ruling the wings are 
opened, and the nut, being thus released from 
the screw, can be pushed back to the starting 
point. 

It is evident that the machine must be 
rigid, the ‘Vays” exact, the screw of perfectly 
uniform pitch, the turning of the screw regular, 
the cutting of the line exactly straight. All 
modern machines are automatic; a large toothed 
wheel is attached to the screw at one end, and 
this turned by levers, one tooth at a time; the 
cutting edge is a diamond point which is allowed 
to drop on the ruled surface, is drawn across, 
then lifted, pushed back to the original posi- 
tion, etc. There are always periodic errors in 
the use of any dividing engine, occasioned by 
irregularities in the toothed wheel, the end 
of the screw which butts against some fixed 
support, and elsewhere. These may be counter- 
acted by a device due to Kowland which depends 
upon the action of a lever resting on a cam 
attached to the axis of the screw. The end 
of the lever is rigidly fastened to a rod which 
is parallel to the screw, and to which is at- 
tached, by means of a short crank, a frame- 
work supported under the screw and free to move 
horizontally. Part of this framework consists 
of two steel rods parallel to the screw, between 
which the two ‘"wings” of the nut can just move 
freely, as the nut is carried forward by the 
screw. Thus, if the cam raises its lever, the 
rod will turn, moving the framework holding 
the wings of the nut, and thus giving the nut a 
slight turn independent of the action of the 
screw. It is a matter, therefore, of trial to find* 
a cam of such a shape, and to place it on the 
axis of the screw in such a position, that by its 
motion the irregular motion of the nut due to 
the - of the machine may be 

made pvVr\.:Iy regular. The circular divid- 
ing engine used in making the scales of various 
instruments of precision likewise depends upon 
an accurate screw, and gear wheels and various 
refinements have been introduced in the design 
and construction of such instruments whose cali- 
bration curves are studied with great care. For 
a description of the construction of a ‘"perfect” 
screw, reference should be made to the article 
“Screw,” by Rowland, prepared for the ninth 
edition of vol. xxi of the Enoyclopcedia^ Britannica. 
A full description, with plates, of Rowland’s 
dividing engine is given in The Collected Papers 
of Henry A. Rowland (Baltimore, 1902), in 
which the article on “Screw” is also reprinted. 
An intciosciiig description of a novel type of 
circular dividing engine and its calibration by 
Stamper and Hall will be found in Physical Re- 
view, vol. XXX, No, 4- 

DIVI-DIVI, dS'v^-dg^vS (Galibi or Carib 
word), or Libidim. The cured pods of Omal- 
pinia coriaria, a ‘m i- : ! , ^ ’ 'cli grows on 

the coasts of i iia.*. > ' ,ar; and other 
parts of tropical America. 'iMiey nave been long 
used there for tanning, and have recently ac- 
quired importance as an article of commerce. 
Divi-divi is one of the most astringent sub- 
stances known. Tbe tree reaches a height of 20 
to 30 feet, and produces about 100 pounds of 
pods annually. The pods contain tannin and 
gallic acid. It is said to tan leather y^ith great 
rapidity. The United States imports annually 
about 300,000 pounds. See C.fflSALPiNtA. 


DIVIFTA COMIVEEBIA, de-ve'na k6m-ma'- 
de-a. See Dante. 

DIVINATIONT (Lai. divinatio, from divi- 
nare, to divine, from divinus, divine, from divus, 
deity). A term employed to describe the quest 
of a knowledge of secret things, past, present, or 
future, by various supernatural methods, princi- 
pally oracular responses and omens. As the ori- 
gin of the word indicates, the idea is based on the 
assumption that human intelligence may obtain 
knowledge from the divine mind through media 
affected by divine influence. The Greek term 
papTLKT} {rexvr]) suggests the inspired interme- 
diary pavTLs ("seer’), a word which Plato and the 
Greeks associated with pavLa ("inspired frenzy’). 
The contact of the divine mind with human intel- 
ligence was believed to be accomplished either 
through a medium directly, or by signs and 
omens which were interpreted by the medium. 
The Stoic philosophers recognized this difference 
in method (Cicero, De Divinatione, i, 6, 33, and 
ii, 11), and designated the first drexvos, natura- 
lis ("artless’), i.e., the direct or natural method; 
and the second ^prex^os, artificiosa, i.e., the arti- 
ficial method. Bouch^-Leclereq terms the first 
the intuitive and the second the inductive 
method, because the artificial class admits ^ of 
some spontaneity and the natural something 
artificial. 

The natural, the intuitive, method is veiy 
familiar as represented by oraeles, a term used 
to denote both the seat of divination and the re- 
sponses themselves. For these responses the 
seats of worship of divinities were regarded as 
favorite localities and were generally ^ marked 
by some peculiar physical characteristic, as a 
cleft in the ground whence an exhalation arose 
by which the medium was made to pass into a 
trance. There were several methods in which 
information from the divinity was communicated 
by the oracles. Divination hy dreams (oneiro- 
mancy) required experience in dreams and the 
interpretation thereof. Persons desiring revela- 
tion by this means would go to sleep in places 
thought to be haunted by dreams, such as 
tombs of heroes and temples of divinities. As 
the body must be inert and the mind passive, 
various means were employed to accomplish this, 
as refraining from wine and food for a certain 
period. Means were also taken to summon the 
dreams by incantations and by -unusual condi- 
tions of sleeping, as when one lay on the skin 
of a ram slain by him. This method was known 
as incubation {iyKoCp7]<ns) . Such was the oracle 
of Amphiaraus at Oropus, near the spot where 
the hero became a god. Of this kind the most 
familiar oracles were healing shrines connected 
with the -temples of ^sculapius. Heeromancy 
was the method whereby revelation was con- 
veyed by the shades of the dead who were sum- 
moned for the purpose. In Homer, Odysseus 
goes to the entrance of the lower world to con- 
sult the shade of Tiresias. These oracles were 
given at places recognized as approaches to the 
lower world, as Lake Aornos in The^[)rolia, and 
Lake Avernus near Oumse in Italy. Ohres- 
mology, or divination by frenzy (vatiematio or 
divinatio per furorem ) , was the revealing of 
the will of the divinity by seers. Being in a 
state of frenzy, superinduced by exhalations or 
drafts of water from certain streams, or qf 
blood, as of a lamb> they spoke forth the pro- 
phetic ^ words either from a presentiment or ^ 
inspiration by the divinity, or from becoming, 
as was fancied, the incarno-tion of the divinity 
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for tlie time being. The most famous oracle of 
this class was at Delphi, situated on the side of 
Mount Parnassus in Phocis, which, originally 
belonging to Gaea, then to Themis, the represent- 
ative of law and order, finally came into the 
possession of Apollo, whose priestess, Pythia, 
gave his answers by means of her cries. 

The artificial or inductive methods of divina- 
tion admit of the following classification: Dim- 
nation hy mstinctive acts of animals. Under 
this heading is therefore placed ornithomaney, 
ichthyomancy, etc. This refers to revelations 
obtained from the behavior of birds and fishes, 
particularly of the former, who, being in the 
heavens, come close to the divinities and can act 
as messengers. With these should also be classed 
the instinctive or unconscious acts of man. Such 
was the divination by omens, so familiar to the 
Romans. The well-known story of Grassus is an 
illustration. Starting on his ill-fated expedition 
against the Parthians, he heard a man selling 
figs from Caunus, and crying “Cauneas,” which 
sounded like Cave ne eas (‘Beware of going’). 
Here we may also place the modern divining rod 
(q.v.) which is said to bend when held over con- 
cealed springs of water or mineral deposits. 
This custom is known in England as “dowsing.’-’ 
(Consult Murray, New EngUsh Eictionary.) 
Divination hy haruspication. This method was 
the interpretation of the divine will by studying 
the entrails of victims. Practiced in very remote 
antiquity in the East, in Egypt, Cyprus, and 
Etruria, it was familiar to the Greeks of the 
fifth century b.c., but not in Homeric days. It 
passed from Etruria to Rome, where it served 
the purposes of statesmen (Cicero, De Divina- 
tione, ii, 12). The nearest approach to this in 
recent days is palmistry, or reading the lines 
of the hands, and the old “reading of the speal 
bone,” called omoplatoscopy or \ , 

which is the inspection of the l.vc< In • ui 
shoulder blade. Divination hy fire (empyro- 
mancy). This consists in observing the effect 
of fire from the altar on wood, or on the offer- 
ing, or again in watching the movements of 
the smoke and the wine of a libation. Divina- 
tion hy water (hydromancy) consisted in the 
observation of objects cast in-to water. Dwina^ 
tion hy lots (cleromancy) was a method which 
required a movement consciously begun and 
directed by chance. Here may be placed awino- 
mancy, which is the eonsideratioii of the move- 
ments of an axe placed on a post; cosoinomancy, 
or the observing of the results of the turning 
of a sieve hung on a thread; or, again, dacty- 
lomancy, or the interpretations of the oscillations 
of a ring hung over a circular vase against which 
it strikes. This is a method of great antiquity 
and is found in Homeric days. Among the Ro- 
mans sortilegium, or casti! g of loi-, belonged to 
this experimental form of <li\ Small tab- 

lets of wood, bone, or bronze were inscribed with 
various sayings and when shuffled and drawn 
gave the prophecy. A number of them have 
come down to our own times and are described 
in Corpus Insoriptionum Lati/narum, vol. i, pp. 
268-270, The term sortes was also given to 
selections from books used for a similar pur- 
pose. Compare with this the chance reading of 
the Scriptures. Lines from the great poets, par- 
ticularly Vergil, were also employed as sortes 
YergUianm, as mentioned by Spartianus in his 
Hadrian II, In England Charles I is said to 
have opened to ^EJneid, iv, 615, when consulting 
Vergil in the Bodleian Library at Oxford. Dice 
VoL. VII.— 8 


were also used by the Romans in this way. 
Divination hy meteorology is represented by the 
study of lightning flashes and interpretation of 
them. Such were the signa ex ccelo interpreted 
by the augurs and haruspices. Divination hy 
astrology was the most important in antiquity 
and consisted of predictions made after observ- 
ing the heavenly bodies. It arose among the 
Chaldseans, then passed to the Greeks, and finally 
to the Romans, among whom the term for as- 
trologers was ClvaldcEi or mathematici. See 
Augubies. 
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tione ; Plutarch, De Pytlnce Oraculis and De 
Defectu Oraculorum; Mezger, “Divinatio,” in 
Pauly, Realencyclopadie, vol. ii, pp. 1113-85 
(Stut-tgart, 1842) ; Maury, Bistoire des religions 
de la Gr^ce antique : La divination et les oracles^ 
vol. ii, pp. 431-539 (Paris, 1857); Schneider, 
Die Divinationen der Alten mit hesonderer Ruck- 
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wesen im Alterthum, Programm (Crefeld, 1871) ; 
Hoffmann, Das Oralcelwesen im Alterthum 
(Stuttgart, 1877) ; Bouchd-Leclercq, Eistoire de 
la divination dans Vantiquite (4 vols., Paris, 
1879-82) ; also article “Divination,” in Darem- 
berg and Saglio, Dictionnaire des antiquit es j 
Dechambre and Thomas, article “Divination,” in 
Dictionnaire des sciences m^dicales, vol. xxx, pp. 
24-96 (1884) ; Bossier, Documents assyriens 

relatifs aux presages (Paris, 1894) ; Holliday, 
Creek Divination (New York, 1913). 

DIVINATION BY CUP. See Cxtp, Divina- 
tion BY. 

DIVINE BIGHT. A term of ancient origin, 
which came into general use in the seventeenth 
century during tlie factious contentions of Eng- 
lish Royalists and Parliamentarians. The 
Royalists maintained that, as “the Lord’s an- 
ointed” and the immediate representative of 
the Deity, all power and government were vested 
in the king, who “could do no wrong”; a doc- 
trine which relieved him from human responsi- 
bility. The Parliamentarians contended that 
the exercise of political power sprang from the 
will of the people, hy what was termed “the 
social contract.” The opponents of divine right 
included Milton, Algernon Sidney, and Harring- 
ton, and its chief supporters were Hobbes, Sal- 
masius, and Sir Robert Filmer, whose Patriarcha 
contains a complete exposition of the theory. 
The idea can be traced through the Middle Ages 
and beyond, in the assumed “divine authority” 
of the magistracy; in the history of the Roman 
Catholic church it is found in the doctrine of 
the Pope’s infallibility. The settlement of the 
crown on William and Mary ended the British 
controversy, but a similar controversy was re- 
vived in the discussions which caused the French 
Revolution. 

DIVINE SONG. See Bhagavab-Gita. 

DIVINE TBAGEDY, The. A dramatic 
poem by Longfellow ( 1871 ) , for min g the fi.rst 
part of his trilogy Christus, 

DIVING (from dive, AS. dyfan, causative of 
dufan, to plunge). The act of working under 
watery — either with or without mechanical aids 
to enable respiration — as in p6arl and sponge 
fiishing, the raising of sunken vessels, the laying 
of subaqueous foundations, or other operations 
under water. Formerly diving operations were 
confined mostly to pearl and sponge fisheries and 
were performed by divers who plunged beneath 
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the water, remained as long as they were able to 
do without respiration, and then returned to the 
surface with their load. It has been asserted 
that the pearl divers of the East acquired by 
practice the power to remain under water for 
15 or 20 minutes. There is absolutely no truth 
in such assertions, as no such endurance is 
possible; two, and sometimes three, minutes 
under water is the limit of endurance of the 
most skillful divers unaided by mechanical 
means to support respiration. Most divers suffer 
severely from the continual efforts, in holding 
the breath; bloodshot eyes and the spitting of 
blood are common among them. This rude 
method of diving is but little used now, even in 
the pearl and sponge fisheries, where it is par- 
ticularly applicable. Diving operations are now 
performed by means of diving bells or special 
diving dress. 

Diving Bell. The cacabus aquaticus, or 
aquatic kettle, described by Taisnier as having 
been used by two Greeks in Spain, at Toledo, in 
1538, in the presence of the Emperor Charles V 
and a multitude of spectators, is one of the 
earliest reliable accounts of a diving bell. From 
his description this must have been similar in 
principle and construction to the modern div- 
ing bell, but of clumsy dimensions, and wanting 
in efficient means of renewing the supply of air. 
Dr. Halley^s diving bell, devised about 1714, was 
a wooden chamber, open at the bottom, where 
it was loaded with lead to keep it perpen- 
dicular in its descent. Strong pieces of glass 
were set in the upper part to admit light. 
Casks filled with air and loaded with lead were 
let down with the bunghole downward; and 
from these a supply of air was drawn by means 
of a hose. Halley on one occasion with four 
companions descended to a depth of 54 feet and 
remained one and a half hours. The form of 
diving bell now in use was first constructed by 
Smeaton for underpinning the foundations of a 
bridge over the Lyne at Hexham in 1778 and 
then for the works at Ramsgate Harbor, Eng- 
land. The bell was of cast iron and weighed 50 
hundredweight; its height, 4% feet; len^h, the 
same; and width, 3 feet. It sank by its own 
weight and was lighted by stout pieces of bulTs- 
eye glass firmly cemented by brass rings near 
the top. 

The principle of the diving bell will be easily 
understood by floating a piece of lighted candle 
or a wax match on a cork and then covering it 
with an inverted tumbler and ]ir^--ing down- 
ward; the candle will descend level 

of the surrounding water and continue burning 
for a short time, although the tumbler be en- 
tirely immersed. The reason is obvious enough; 
the air in the tumbler, having no vent, remains 
in it and prevents the water from occupying its 
place, so that the cork and candle, though ap- 
parently under water, are still floating and sur- 
rounded by the air in the tumbler; the candle 
continues burning until the oxygen of the air is 
exhausted, and then it goes out, as would the 
life of a man under similar circumstances. If 
vessels full of air, like the barrels of Dr. Halley, 
were submerged, and their contents poured 
into the tumbler, the light might be maintained; 
but this could better be done if a tube passed 
tlirough the tumbler, and air were pumped from 
above tlirough the tube into the tumbler. 

The modern diving btdl, which is made of steel 
plates and is used cliiefly for ])reparing the 
ground to receive massive concrete blocks used 


in harbor construction, is supplied with air in 
this manner. It must be remembered that air is 
compressible and diminishes in bulk in propor- 
tion to the pressure, so that at a depth of about 
33 feet in water it would occupy half the space 
it filled at the surface; if the inverted tumbler 
were carried to this depth, it would be half 
filled with water. A considerable quantity of 
air has, therefore, to be pumped into the diving 
bell merely to keep it full as it descends; the 
air thus compressed exerts a corresponding pres- 
sure and would rush up with great force if the 
tube were open and free. This is prevented by 
a valve opening downward only. When the 
diving bell has reached its full depth, the pump- 
ing is continued to supply air for respiration; 
and the redundant air overflows, or rather under- 
tows, by the open mouth and ascends to the 
surface in bubbles. The diving bell is provided 
with a platform or seat for the workmen and 
suspended from a suitable crane or beams pro- 
jecting from a barge or pier; men above are 
stationed to work the pumps and attend to the 
signals of the bellman. These signals are simply 
made by striking the sides of the iron diving 
bell with a hammer, and as sound is so freely 
communicated through water, they are easily 
heard above, or telephone communication may 
be established. Owing to their great weight and 
clumsy operation, diving bells are now seldom 
used in subaqueous operations, the modern ap- 
pliance being the diving dress or diving armor. 
A recent application was in connection with the 
construction of the naval harbor works at Dover, 
England. 

An account of early diving bells and apparatus 
will be found in Gerland and Traumtiller’s 
Oeschichte der physiJcalischen JSxperimentier* 
kunst (Leipzig, 1893). 

Diving Dress. In Schott’s Technica Curiosa, 
published in 1664, is described a lorica aqiiatioa, 
or aquatic armor, which consisted of a leathern 
dress, to protect the diver from the water, and a 
helmet. In 1721 Halley describes a contrivance 
of his own of nearly the same kind; its object 
was to enable the diver to go out from the bell 
and walk about; he was to be provided with a 
waterproof dress and a small diving bell, with 
glass front, as a helmet over his head, which was 
to be supplied with air by means of a tube from 
the diving bell. In 1798 Klcingert of Breslau 
invented a diving dress available for depths up 
to 20 feet. The head and body of the diver were 
encased in cylindrical tin-plate armor and his 
legs in leather breeches. Fresh air was con- 
veyed to him and the vitiated air was removed 
by means of pipes. 

In 1828 August Siebe in England devised an 
open-helmet diving dress, having a copper hel- 
met and breastplate, with attached canvas jacket 
below which, the air was allowed to escape, but 
to avoid the admission of water the diver was 
forced to keep a vertical position. In 1839, 
while working on the wreck of the Royal (George, 
Siebe improved his dress, which straightway be- 
came standard practice and has since remained 
in use in Great Britain with few modifications 
and is essentially the type used in the United 
States. This form, a closed type of dress, is a 
waterproof costume with helmet of tinned cop- 
per, having circular glasses in front, valves to 
admit and discharge air, and a signal line tb 
allow communication with those f3)ove water. 
The weight of the dress is about 275 pounds. 

On the continent of Europe apparatus knowii 
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as tile Eouquayol-DenaTTouze apparatus frora 
its inventors was first "used in 1864. It is a 
steel air reservoir carried on the diver’s back 
and supplied from a pump. It is more coni' 
plicated than the usual form, but obviates the 
risk of the diver being blown to the surface 
under certain conditions. 

In 1880 Eleuss invented a dress weighing 
only 20 pounds, which since it originally ap- 
peared has been much improved. This has no 
life line or air pipe, but a copper cylinder fas- 
tened to the back, carrying a supply of com- 
pressed oxygen with a suitable reducing valve 
and,^ under certain circumstances, apparatus for 
mixing air. 

Other modifications and improvements of this 
idea have been made, and while it is not yet 
available at extreme depths the diver has great 
freedom of movement, being independent of hose 
and pump. The carbonic acid exhaled by the 
diver is absorbed by caustic soda in a receptacle 
fixed above the copper cylinder, while the air 
purified is breathed over and over again. In 
this dress the diver may remain several hours 
below the surface. 

For lighting the diver’s surroimdings arc and 
incandescent electric lights are used, as well as 
improved oil lamps supplied with air by force 
pumps. Slates and signal lines and latterly 
telephones, a most important and desirable mod- 
ern innovation, are used for purposes of com- 
munication. The greatest depth to which a man 
may descend with safety is 204 feet, equivalent 
to a pressure of 91^2 pounds per square inch. 
This distance, actually accomplished by James 
Hooper at the wreck of the Cape Horn off 
Pichidanque, South America, is usually con- 
sidered the record depth. 

On all ships of the United States navy, ex- 
cept very small ones, there is a complete diver’s 
outfit. Nearly all gunners^ mates are now in- 
structed in diving, and all recently appointed 
gunners and boatswains are ' . . ' ' con- 

versant with the work, as are also the carpen- 
ters. Divers are used for examining the bottom 
or cleaning it, overhauling the strainers of sub- 
merged pipes, scraping the propellers, examining 
chains, looking for articles lost overboard, etc. 
Men who are qualified divers are given $1.20 
for each hour actually spent in diving in addition 
to the ordinary pay of their rating. 

Bibliography. For a popular description 
consult Dunville-Fife, Submarine Hngineering of 
Today (London and Philadelphia, 1914) ; also 
Boycott, Compressed Air Worh and Diving 
(London, 1909); British Admiralty, Report of 
the Committee on Deep-Water Diving (ib., 
1907). 

DIVING BEETLE. An aquatic predacious 
beetle of the family Dytiscidae. These beetles 
are flat, oval, and, when not disturbed, hang 
head downward in the water with only the tip 
of the abdomen touching the surface. They may 
be distinguished by the threadlike antennae. 
They uro bro'v\’ni^li black in color, sometimes 
with indistinct yellow markings. These beetles 
are very voracious and feed on other insects, 
“worms, and even small fish, fly at night with 
ease, and frequently congregate about electric 
lights, and some forms make a sound both in 
and out of water.* Their eggs are laid in the 
water and "the lamrae are known as water tigers. 
The transformation of the larvae- is undergone 
in a cell in the earth. Nearly 300 species of this 
family . ‘The .two genera ’to which 


the largest American diving beetles belong are 
Cyhister and Dytisous, distinguished by the disks 
on the tarsus, which are in four rows and simi- 
lar in Cyhister, while they are variable in 
Dytiscus. The medium-sized forms belong to 
the genera Acilius and Colymbetes, the former 
having the wings finely punctured, and the 
latter striated. The larvae of all forms can 
easily be kept in confinement if fed on bits of 
cooked or raw meat. Consult Miall, Afataral 
History of Aquatic Insects (London, 1903). 

DIVINING ROD (often called mrgula di- 
vihva, bacillus dwinatorius, caduceus or ivand of 
Mercury, rod of Aaron, etc.). A forked branch, 
usually of hazel, sometimes of iron or even of 
brass and copper, by which minerals and water 
are alleged to have been discovered beneath the 
surface of the earth. The rod, when suspended 
by the two prongs, sometimes between the balls 
of the thumbs, is supposed to show by a decided 
inclination the spot under which the concealed 
mine or spring is situated. The divining rod 
seems to have been known in all times, ancient 
a-nd modern. It is clearly described by both 
Cicero and Tacitus, and an unbroken line of 
references to it can be traced from their days 
to this. Other powers are ascribed to the divin- 
ing rod, but this is the chief. Many persons, 
even of some pretensions to scientific knowledge, 
have been believers in the occult power ascribed 
to^ this magic wand. Agricola, Sperlingius, and 
Kirehmayer all believed in its supernatural in- 
fluence. Bayle, in his dictionary, under the 
word ^‘abaris,” gives some ingenious arguments 
both for and against the divining rod. In a 
work published in 1847 and 1851, entitled On 
the Truth Contained in Popular Superstitions, 
Dr. Herbert Mayo gives a curious collection of 
alleged discoveries made by this divining rod. 
Many are the possible explanations for this 
strange phenomenon, the facts of which cannot, 
seemingly, be disputed; even to-day some rep- 
utable scientists. Professors Barrett and Janet 
among them, accept these facts. Undoubtedly 
some natural cause or causes will in time be 
discovered that will throw light on this obscure 
phenomenon. For a full and interesting dis- 
cussion of the subject, the reader must be re- 
ferred to Professor Barrett’s papers in parts 
xxxii and xxxviii (for 1897 and IDOQ} of the 
Proceedings of the Society for Psychical Re- 
search, Consult Pierre Le Brun, Histoire 
critique des pratiques superstitienses (Paris, 
1702), and P. L. L. de Vallemont, La physique 
ooculte j ou, Traite de la baguette divinatoire 
(ib., 1752). 

DIVISCH; dS'vish, PEOCOPrua (1696-1765). 
An Austrian scientist, born in Senftenberg. He 
entered the Praemonstrant Order and becapae 
pastor at Brendiz. In 1754 — and thus two years 
after Franklin’s kite experiment — ^he erected in 
open fdd the first lightning conductor on 
I'h' (’oTiriru'r’.i. The apparatus was destroyed by 
the peasants; who attributed to it the drought 
of the sueccediniy summer. Consult Friesz, 
ProJcnp Dll i^rh (Olimit/, 1884). 

' DI’^STB II i^ITY (from Lht. divisibilis, di- 
visible; from dwidere, to divide)'. That prop- 
erty of quantity, matter, or ^ extension, through 
which it is either actually or potentially separa- 
ble into parts. Whether natter is or is not 
indefinitely divisible is a question which has 
occupied the minds of philosophers since very 
early times. The diffusion of odors through the 
air for long periods from odoriferous ' bodies 
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without their suffering any sensible change of 
weight, and the tingeing of great quantities of 
fluid by very minute portions of coloring matter, 
are eases commonly appealed to in proof of the 
great divisibility of substances. Abstractly 
speaking, matter must certainly be^ conceived 
as divisible without limit; for mi ,c_*» ..y pro- 
gressive subdivision of matter is nothing but 
division of the space occupied by it, and the 
infinite divisibility of space has been demon- 
strated geometrically by Descartes. However, 
this abstract Cartesian demonstration does not 
prove that there is no limit to the subdivision 
of matter by processes actually taking place in 
nature. The atomic hypothesis, disregarding 
the philosophical question as to whether atoms 
could not possibly be broken into fractions, as- 
sumes that they are not broken up in any 
physical or chemical process whatever. The 
phenomena of radioactivity have shown that 
larger atoms (such as that of radium) may be 
broken up into smaller ones (like that of 
helium), so that the original assumption of the 
atomic theory requires modification. If it is 
true, as J. J. Thomson has suggested, that the 
atoms of matter are really complex systems 
made up of the atoms of electricity, then the 
last products of the division of matter ought 
to be atoms of electricity. And if these may 
still be regarded as material particles, then the 
further question mig'ht be asked: Are electric 
atoms divisible? But — at least in the present 
state of human knowledge — such questions are 
really nothing but idle speculation, devoid of 
genuine scientific interest. See Gases, Generax* 
Properties of; Matter; Molecules — Mo- 
lecular Weights. 

DIVISIBILITY (IN Mathematics). See 
Division. 

DIVISION (OP. devision, division, Ft. divi- 
sion, from Lat. divisio, from dividers, to di- 
vide). In logic, the process of distributing all 
the objects included in the denotation (q.v.) of 
a concept (q.v.) into mutually exclusive classes, 
each of which is marked off from the others by 
the possession of some distinctive attribute. 
Logical division must not be confounded with 
physical division. In the former the term de- 
noting the whole (called genus) can be pred- 
icated of the resultant parts (called species, 
see PREDICABLBS) ; in the latter such predication 
is not possible. Thus, when Cuvier divided his 
order of primates (q-v.) into homo, simia, 
lemur, and vespertilio, he performed a logical 
division because the term ‘‘primate^’ is pred- 
ieable of every one of the parts obtained; e.g., 
it can be said that man is a primate. But 
when a man is dissected into head, trunk, feet, 
etc., the division is not logical, but physical, 
because the term denoting the whole cannot be 
predicated of the parts ; we cannot say that the 
head is a man. Traditional logic generally gives 
the following, rules for correct division: First, 
the division must be exhaustive; i.e., the sum 
of the denotations of the species must be exactly 
equal to the denotation of the genus. Second, 
the division must be exclusive; i.e., no object 
found in the denotation of any species must be 
found in the denotation of any other species. 
Third, in order to secure conformity to the 
above rules, the division should be based on 
some one characteristic in regard to which the 
various objects in the d- notatioii of the ooncifd- 
to be divided differ from each other. This 
characteristic used as the basis of, division is 


called tlie fundamentiim divisionis. Thus, when 
plane triangles are divided into scalene, isosceles, 
and equilateral triangles, the fnndamentum divi- 
sionis is the relative length of the sides of 
triangles. 

DIVISION. In mathematics, one of the four 
fundamental processes of arithmetic, the one by 
which we find one of two factors when the prod- 
uct and the other factor are given. The given 
factor is called the divisor, the given product 
is called the dividend, and the result (i.e., the 
required factor) is called the quotient. The 
definition of division leads to the following 
identity: dividend = divisor X quotient -f- re- 
mainder. If the remainder is zero, the division 
is said to he exact. The common symbols for 

division are : ^ , a ^ h ; a : h, a/h, in which 

o 

a is the dividend and b the divisor. Two forms 
of division are recognized in elementary arith- 
metic, the one based on the idea of measurement 
and the other on the idea of partition. The 
former is the case of dividing one number by 
another of the same kind, and the latter that 
of dividing a concrete by an abstract number. 
Strictly speaking, however, all number is essen- 
tially abstract, so that the mathematical process 
is the same in any case. That is, the numerical 
work involved in $8 -f- 2 is the same as that in- 
volved in $8 $2, viz., that involved in 8 -- 2. 

The usual testa of the correctness of division 
are: (a) multiply the quotient by the divisor 
and add the remainder, the result equaling the 
dividend; (b) compare the excesses of nines in 
the identity of division- See Checking. 

Simple tests of the divisibility of numbers by 
2, 4, 5, 6, 8, 9, 10, 11, are: (a) a number is 
divisible by 2, 4, or 8, if the number represented 
by the last digit, the last two digits, or the last 
three digits is divisible by 2, 4, or 8, respec- 
tively; (b) a number is divisible by 5 if it ends 
in 0 or 5, by 10 if it ends in 0; (c) a number 
is divisible by 0 or by 3 if the sum of its digits 
is divisible by 9 or 3 respectively, and it is 
divisible by 6 if it is even and the sum of its 
digits is divisible by 3; (c?) a number is di- 
visible by 11 if the difference between the sum 
of the di^ts in the odd and in the even places 
is divisible by 11. The simplest test of the 
divisibility by algebraic binomials is that of the 
remainder theorem ( q.v. ) . The division of large 
numbers is generally facilitated by the use of 
h»-j<!rni.rr''% (q.v.) . For the origin of the present 
method of division and for improved forms, see 
Arithmetic. 

DIVISION. In military organization, a body 
of troops, consisting usually of two or more in- 
fantry or cavalry brigades, to which are attached 
a proportion of auxiliary and special troops of 
the other arms. The term is sometimes used as 
a classifying title, as ‘‘the cavalry division,” 
^Tnfantry division,” etc. The strength and com- 
position of a division vary in times of peace 
according as alterations are made in tactical or 
organization dispositions and in time of war 
according to the needs of the work for which the 
division is formed. In the United States army 
a division in time of war consists normally of 
three brigades of infantry, one brigade of artil- 
lery, a regiment of cavalry, and the necessary 
eiigineer, signal, sanitary troops, and transpor- 
tation. The division is the great administrative 
and tactical unit and forms the basis of army 
organization. In round numbers a division has 
about 20,000 men, 8000 animals, and 700 wagoin)^ 
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When two or more divisions are combined to 
form a field army, an auxiliary division, made 

up of all arms, leavy guns, may be 

attached to the . A division is the 

appropriate command of a major general. In 
Germany an infantry division consists of two 
brigades, to which, under the command of the 
general commanding, are attached four squad- 
rons of cavalry, four batteries of artillery, each 
of six guns, and a battalion of riflemen, or, in 
some instances, pioneers. In some of the con- 
tinental armies the corps d’armee corresponds 
in completeness to the United States field army, 
composed of two or more divisions. See Aemy 
Obganization. 

In naval usage a division is a group of ships 
constituting a part of a fleet, or one of the parts 
into which the crew of a man-of-war is divided. 
See Ship's Company. 

BlVISIOlSr OF LABOR. In political econ- 
omy, an expression designating, somewhat awk- 
wardly, the fact that in modern production each 
workman performs a part only of the process of 
manufacture. His work is * coordinated with 
that of others to complete the whole. The fact 
of division is dependent on the fact of coopera- 
tion, which is the essential feature. Foreign 
economists have deemed it wise to use the more 
general term “cooperation,” but • in English 
economics the term “division of labor” has be- 
come consecrated through the labors of Adam 
Smith, and it would be idle at this late day to 
substitute the more exact formulation. Adam 
Smith drew attention to the increased produc- 
tiveness which results when, in the process of 
manufacture, the several operations are appor- 
tioned to different workmen, so that each work- 
man shall perform continually one operation 
instead of performing several in succession. 
This is the narrowest view of the division of 
labor, and subsequent writers have extended the 
term so that it includes not only the separation 
of processes in one employment, but also the 
separation of employments. The fact that one 
man is exclusively a carpenter and another ex- 
clusively a smith enhances their combined pro- 
duction over what it would be if each were 
a jack-of-all-trades. Other writers have still 
further extended the notion and speak of a na- 
tional division of labor, by which they would* 
designate the peculiar aptitudes of certain na- 
tions for certain branches of production, and 
which under a system of unrestricted commerce 
would probably promote a contrast between the 
economic activities of the several parts of the 
world. The division of labor has become one 
of the commonplaces of modern industry, and 
we do not perhaps sufficiently realize how en- 
tirely the effectiveness of modern production 
rests upon it. It may be well to review briefly 
the advantages of the division of labor set forth 
with so much skill by Adam Smith, which sub- 
sequent experience has so amply verified. In 
the first place, it promotes in a high degree the 
skill of the laborer. By devoting his energies 
solely to one operation, he acquires in it a 
dexterity which could not have been obtained 
if his attention had been given to many things. 
The hand that daily performs the same task 
comes to do it almost automatically. With' the 
better separation of labor it is possible to em- 
ploy persons according to their capacities. While 
some operations require great strength, others 
demand nicety of toueh and extreme delicacy 
of handling. sThe weak, who find no place in the 


ruder labors of agriculture or mining, find an 
manufacturing a place for their labor. Without 
discussing at this point whether the increase 
of the labor of women and of young persons has 
been a social benefit, 'we can readily see that the 
division of labor which has made it possible has 
increased the national production by practically 
increasing the number of laborers and diminish- 
ing the relative number of dependent persons. 
Another advantage of division of labor lies in 
the saving of labor and of time. The skilled 
workmen make better use of the materials in- 
trusted to them than do those who are not 
trained, and thus prevent waste; while the con- 
tinuity of employment practically increases 
working hours by saving the time which would 
otherwise be spent in passing from one employ- 
ment to another. To realize what this means, 
one has only to compare the labors of the agri- 
cultural population, where division of labor is 
not practicable to the same extent as in other 
forms of production, with those of the artisan 
classes. Not the least advantage resulting from 
the division of labor is the stimulus which is 
given to invention by the concentration of ener- 
gies upon distinct and definite processes. While 
it may be true that learned men have made 
some of the most noted inventions of our time, 
it is equally true that the many thousands of 
modifications of tools and machines which have 
made them feasible and workable have come 
largely from those who have been in daily con- 
tact with their operation. 

The discussion which has been given here has 
been in view of the separation of employment in 
the operations of a workshop or a factory, but it 
must be equally obvious that like gains result 
from the differentiation of functions among the 
people generally from the increase of specialism, 
not only in trade and commerce, but also in pro- 
fessional and scientific activities. Nor need 
space be given to the demonstration of the fact 
that the division of labor between localities and 
between nations creates in each special aptitudes 
which might not otherwise be awakened, and 
thus increases the sum of gratifications which 
are in the reach of mankind at large. To offset 
these advantages, which are almost self-evident, 
there have been urged against the division of 
labor disadvantages of considerable weight. It 
has been contended that the production of a 
workman whose only knowledge was how 'to 
polish the point of a pin was a pitiable spectacle 
for which modern industry was responsible. 
Not only is it urged that such extreme 
specialization is deleterious to the intelligence 
and that it saps the vitality, but it has been 
pertinently pointed out that in the revolutions 
to which industry is subject such a man might 
find himself without a place and without a liv- 
ing. When the facts are as stated, there can 
be no question of the hardship caused the in- 
dividual. But the ease is probably extreme. 
"While it is true that well-rounded workmen are 
less frequent to-day than formerly, it is also true 
that the mechanical operations of‘ factories are 
not so widely dissimilar that one who is dis- 
placed from one type of factory might not find 
suitable employment in another, with somewhat 
similar operations, but with somewhat different 
materials. Nor should it be forgotten that in 
comparisons between the workman of to-day 
and the man of yesterday it is not infrequent 
that the average man of to-day is compared 
with the skilled man of yesterday, and that 
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while years ago there were many skilled car- 
penters, there were also many who were quite 
unskilled, and the man who at the present time 
performs a single operation in a planing mill 
has perhaps deteriorated from the skilled and 
efficient craftsman who was his predecessor, but 
has risen, on the other hand, from one who 
bungled at the trade because he had not the 
aptitude to acquire skillfully all of its processes, 
and was not permitted under the older organiza- 
tion to devote himself to that one in which he 
would have been most efficient. It is further 
pointed out that vdth the subdivision of in- 
dustry and the increasing use of machines there 
is opportunity through the reduction of working 
hours for mental development outside, even if the 
mental stimulus which comes from the work 
itself is not so great as formerly. In short, 
the disadvantages of the division of labor which 
were set forth with so much apprehension by 
writers of 50 years ago have not in the develop- 
ment of things proved so serious in their effects 
upon the working classes as they appeared. 
There can be little doubt that during the century 
just ended the progress of the working classes, 
not only in their material welfare, but in their 
intellectual development, has been greater than 
in any preceding period of the world’s history. 
See Political Economy; Production. 

DIV'ITFACUS, or Diviciacus. A Druid 
and chieftain of the ^Edui (q.v.). His tribe 
enjoyed a friendly alliance with the Roman 
government, and Divitiacus himself visited 
Rome, where Cicero conversed with him on the 
subject of Druidism {De Divinatione, i, 90). 
When Ccesar, in 58 B.C., refused to allow the 
Helvetii (q.v.) to migrate from their lands in 
Switzerland and settle in Gaul, he relied on the 
iEduans and Divitiacus to furnish supplies for 
his army; but Dumnorix, a brother of Divitia- 
cus and a bitter enemy of Caesar, had, according 
to Caesar, by bribery and intimidation secured 
the chief power among his people, and the sup- 
plies were withheld. Caesar learned the facts, 
suppressed Dumnorix, restored Divitiacus to 
power, and, with supplies thus assured, crushed 
the horde of Helvetii near the town of Bibracte 
(Caesar, B. 0-., i, 16 et seq.). Divitiacus re- 
mained a faithful ally of Caesar during his 
further campaigns. 

DIVO'HA. See Cahors. 

DIVOBCE (Lat. divortium, from divertere, 
to go apart). Divorce, in modern law, is a dis- 
solution of marriage, by public authority, at the 
instance of one of the parties, for a cause that 
has arisen since the establishment of the con- 
nubial relation. Divorces are sometimes granted 
by the legislature, but usually by the courts 
under general laws, A judicial declaration that 
two persons who have gone through the form of 
acting marriage are not husband and wife 
(as in the case where one of the parties was 
already married) is not a divorce; nor is the 
term ‘'divorce” properly applied to an annul- 
ment of marriage for a cause that antedates the 
marriage (e.g., impotence or fraud). Again, a 
judicial separation which merely relieves the 
parties of some of the duties and 'suspends some 
of the rights connected -with the connubial re- 
lation is not a divorce, for divorce dissolves the 
connubial bond itself. 

History of Divorce. In early society the 
tiushand usually had the right of repudiating his 
wife, originally, perhaps, at pleasure, among 
some races only for cause. Primitive causes 


were witchcraft, drunkenness, barrenness, adul- 
tery. In those communities in which the man 
became a member of his wife’s family, power to 
repudiate him was usually accorded to her or 
to her kinsfolk, as was the case among some 
tribes of North American Indians. Among the 
Athenians the husband could dismiss his wife 
at pleasure, and the wife could leave the hus- 
band with the consent of the magistrate 
(archon) . In ancient Rome the rules governing 
divorce depended upon the form of marriage. If 
the parties bad entered into a religious marriage 
{confarreatio) , divorce was possible only by 
another religious ceremony {dijfarreatto), which, 
like the marriage, required the cooperation of 
the priests. If the marriage was in form a pur- 
chase {coemptio) t the wife could be reconveyed 
into her original family only for grave mis- 
conduct. If, however, the marriage was “con- 
sensual” — and this type of marriage became 
general in the later Republic — it was dissoluble 
by dissent; i.e., either party could repudiate the 
other. To the Romans of the early Empire this 
freedom of divorce seemed morally right ; and as 
late as the third century of our era the Roman 
jurists held that a promise not to exercise the 
right of divorce under any circumstances was an 
immoral promise. Even when the Empire be- 
came Christian, the right of divorce at will was 
not abolished; all that was done was to impose 
pecuniary disadvantages upon the party who 
exercised the right of divorce without good 
cause, or upon the party whose misconduct gave 
good cause for divorce. In the view of the 
Christian Church, however, marriage was a sac- 
rament, and the matrimonial relation indissolu- 
ble; and in the Middle Ages, when the Church 
courts obtained jurisdiction over marriage, this 
view determined the law of Europe. Marriage.s 
might be declared null because of impediments 
which existed at the time of marriage, * but 
marriages could not be dissolved because of any 
subsequent misfortune or misconduct. This is 
still the law in some of the European states, 
e.g., in Italy, Spain, and Portugal, and in Aus- 
tria so far as members of the Roman Catholic 
church are concerned. Divorce reappeared with 
the Reformation and was part of the programme 
of the French Revolution; and in the great ma- 
•jority of the European states (and in Austria, 
as regards non-Catholics) divorces can be ob- 
tained at the present time on various grounds-— 
always for adultery and for extreme cruelty, 
usually for desertion, and in some states on the 
ground of conviction of an infamous crime and 
of incurable insanity. Incompatibility, strained 
relations, unconquerable aversion, etc., are 
grounds usually for separation only; but in 
some states a separation obtained on such 
grounds may, after a term of years, be converted 
into an absolute divorce. Divorce by mutual 
consent was permitted by the Code NapoUon, 
and also, when the marriage was ehildless, by 
the Prussian Code of 1794; but divorce on this 
ground is not permitted by the existing legis- 
lation of France nor by the German Imperial 
Code. In the former country the subject is now 
regulated by l^islative act of 1883. The idea 
that marriage is something more than a private 
relation, that it is the basis of the existing social 
order, and that society is interested in its main- 
tenance, finds expression in it^ not only in the 
rule that divorce is to be granted only for 
cause, but in the practice of making the official 
who corresponds to the American district at- 
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torney a party to every proceeding for divorce 
or annulment of marriage. 

In England there was no common-law juris- 
diction in matrimonial causes prior to the crea- 
tion of a divorce and matrimonial court by Act 
of Parliament in 1857, and the ecclesiastical 
courts, to which that jurisdiction had been con- 
fided, consistently held the marriage tie to be 
indissoluble. Accordingly, before Jan. 1, 1858, 
when the Matrimonial Causes Act (20 and 21 
Viet., c. 85) went into operation, divorces could 
be obtained in England (as is still the case in 
Ireland) only by act of Parliament. It was, in- 
deed, possible to obtain a declaration of nullity 
of marriage on the ground of consanguinity, 
previous marriage of one of the parties, mental 
or physical incapacity, coercion, or fraudulent 
representations as to the essentials of the rela- 
tion, as, e.g., false personation. But the judg- 
ment so obtained was not a decree of divorce, 
but a declaration that the marriage tie between 
the parties had never really been contracted. A 
wife may now obtain a divorce on the ground of 
the husband^s incestuous adultery, or of his 
bigamy with adultery, or of rape, or of sodomy, 
or of adultery coupled with gross cruelty, or of 
adultery coupled with desertion without reason- 
able excuse for two years. The husband may 
obtain a divorce on the ground of the wife’s 

adultery without other ^ cause. But 

neither party can obtain ■ n the ground 

of desertion alone, however long continued. Nor 
will a divorce be granted should it appear that 
husband or wife has been gmlty of recrimina- 
tion by committing the same offense, or that 
there is collusion between them in order to pro- 
cure the divorce. Parties also who have con- 
doned the offense — i.e., who after it has been dis- 
covered have consented again to live together as 
husband and wife — ^will not be allowed to obtain 
a divorce. In order to guard against fraud by 
parties < t » procure a divorce, power is 

given to T * M A proctor, by 23 and 24 Viet., 
c. 144, to interpose, in case he have reasonable 
ground to suspect collusion or recrimination, in 
order to oppdse a petition for divorce. The 
court may order the husband to pay a divorced 
wife a certain sum for her maintenance during 
their joint lives. After decree of divorce the 
offending party may marry again, even with the 
paramour. But it is enacted, 20 and 21 Viet., 
c. 85, that no clergyman shall be compelled to 
solemnize the marriage of any person who has 
been divorced. By the acts of 1857 and suc- 
ceeding years parties are also entitled to obtain 
a judicial separation on the ground of adultery, 
cruelty, or desertion. Judicial separation is de- 
clared to be in place of a ’^separation a mensa et 
thoro. A married woman, having obtained a 
decree of judicial separation, is declared to be in 
all respects as a fenne sole in regard to any 
property that she has or may acquire. Even 
before obtaining a separation a woman deserted 
by her husband may obtain from the court a 
rotection for any property she may acquire by 
er own industry. 

In the United . States, during the Colonial 
period, the legislative bodies in the several prov- 
inces gradually assumed the power of granting 
divorce, and after the Revolution the system of 
divorce by legislative enact men t became uni- 
formly established. Experience of this system 
proving its defective character, the jurisdiction 
over divorce, eases was generally transferred to 
the courts of equity, and in many of the State 


constitutions it was expressly provided that 
divorce by legislative act should not be per- 
mitted. There is no national control over di- 
vorce ' ■ ' ■ ■ in this country, and, as the 

States . ■ make their own laws regulating 

the dissolution of marriage, the greatest diver- 
sity in their treatment of the subject has arisen, 
some of them refusing divorce altogether, or 
granting it only for a single cause, and others 
going to the extreme of freedom in permitting 
the dissolution of the marriage bond. 

This want of uniformity makes it impossible 
to lay down general principles as to the grounds 
on which divorce is granted in the United States 
as a whole, and a brief outline of the laws re- 
lating to the subject in the different States is 
all that can here be attempted. There are laws 
granting divorce on certain specified grounds in 
all the Commonwealths and Territories except 
South Carolina. In the latter State divorce is 
not granted on any grounds whatever, either by 
the courts or by legislative act, and the results 
of this siJUi <' 1 * ih'pg- offer an interesting sub- 
ject for M those who maintain the 

strict canonical view with regard to the indis- 
soluble nature of marriage. It has been re- 
marked that the prevalence and partial legal 
recognition of concubinage are the effects of 
this attitude towards the divorce question in 
South Carolina. (Bishop’s Marriage and Di- 
vorce,) In all the other States infidelity and 
violation of the marriage vow are Tf-cogn:zc*il as 
valid grounds for divorce. In New York adul- 
tery alone warrants absolute divorce in the eye 
of the law. Willful desertion is generally con- 
sidered a sufficient cause, but the period of ab- 
sence necessary to substantiate the complaint 
varies in the "different States from one to five 
years. Other grounds generally recognized are 
habitual drunkenness; conviction of felony; in- 
tolerable, extreme, or repeated cruelty; and con- 
tinuous desertion. Among the various groimds 
less generally admitted are insanity, failure of 
the husband to provide for the wife; willful 
neglect for three years; absence without being 
heard from for three to seven years; separation 
for five years ; imgovemable temper ; cruel treat- 
ment, outrages, or excesses, such as render living 
together intolerable; notorious immorality of the 
husband before marriage, unknown to the wife; 
gross misbehavior or wickedness; gross neglect 
of duty; attempt on life; refusal of the wife 
to move into the State; three years with any 
religious sect that believes the marriage relation 
unlawful; joining such a sect and refusing to 
cohabit for six months. 

Such are the various grounds on which the 
marriage tie may be dissolved in the United 
States; but condonation, or collusion, or con- 
nivance, with the purpose of procuring a divorce, 
is in all States regarded as a bar to the dissolu- 
tion of marriage. In Georgia divouc i- grariiod 
only after the same verdict hn.- bc'-n 
by two juries at different terms of the court. 
In Connecticut, Illinois, Kentucky, and Missouri, 
the divorced parties may remarry without re- 
striction. In Massachusetts either party may 
remarry, but the defendant must wait two years 
and get the permission of the court. In Vir- 
ginia a decree of the court may restrain the 
guilty party from marrying again ; and in Maine 
the parties cannot marry till after two years 
without the court’s permission. In New York 
the plaintiff may remariy, but the defendant is 
not permitted to do s'o’ in the former’s lifetime 
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except by tbe express permission of the court, 
or if, after five years have passed, the plaintiff 
has remarried, and the defendant's conduct has 
been uniformly good during the interval. Viola- 
tion of this rule is punished as bigamy, even 
when the other party has remarried. In Dela- 
ware, Pennsylvania, and Tennessee, the party 
divorced for infidelity to the marriage vow 
cannot marry the partner in guilt during the 
lifetime of the former spouse; nor in Louisiana 
at any time, such marriage in the latter State 
being considered bigamy. 

Prom the conflict of laws in various countries 
on the subject of divorce, questions have fre- 
quently arisen as to the competency of a tri- 
bunal having power ’*■ to the leco loci to 

pronounce sentence c ■ , to annul a mar- 

riage contracted elsewhere. In the absence of 
personal service upon the defendant many States 
refuse to recognize such divorces, and much con- 
fusion results as to questions of bigamy, dower, 

• . ■ “ children. In the case of 

I . . » . . . I , V 201 United States Reports, 

562, it was decided by the Supreme Court in 
1906, four justices dissenting, that a divorce 
granted in a State where the defendant is not 
domiciled, without personal service of process 
or a voluntary appearance by the defendant, 
though valid in the State where decreed, need not 
be recognized by any other State. The courts 
will not recognize a transient visit to a foreign 
country as sufficient ground to sustain a di- 
vorce there granted. See Conflict of Laws; 
Domicile. 

Statistics. Divorce, in its broader social 
aspects, can best be introduced by a summary of 
statistics drawn from various official sources. 
The best authorities are the report on Marriage 
and Divorce prepared by Carroll D. Wright, 
United States Commissioner of Labor, in 1889, 
and covers the period 1867—86, and the Report of 


1071 in 1867, 2606 in 1886, and 5943 in 1906. 
Michigan divorces increased from 449 in 1867 
to 1339 in 1886 and 3259 in 1906. Vermont 
had 157 in 1867, and, with a slight increase of 
population, had 301 in 1906. All these States 
have several statutory grounds of divorce. 
Changes in the statutes and in the administra- 
tion of the various county courts in part ac- 
count for conditions in Vermont and Connect- 
icut and perhaps one or two other of these 
States. 

New York, which grants divorce for adultery 
only, and New Jersey, which adds desertion (the 
most easily abused of all causes, unless it be 
the former ‘^^omnibus clause” of Connecticut and 
a few other States ) , are instructive examples 
of another kind. New York granted 771 in 
1867 and 1006 in 1886, an increase of less than 
half the increase of population. In 1906 New 
York granted 2069 divorces, an increase of 100 
per cent in divorces in a period in which popu- 
lation increased 50 per cent. New Jersey, with 
its additional and easily misused cause of 
desertion, granted 60 in 1867, 286 in 1886, 292 
in 1893, and 530 in 1906. New York, with 
one cause, and that one difficult of proof, grants 
more divorces in proportion to population or 
to marriages than New Jersey, though the 
latter adds desertion. The explanation is chiefly 
in the difference of administration. In New 
York divorces are granted in each county and 
city, while in New Jersey divorce cases go to 
one court — the highest in the State — ^whose 
chancellors require written testimony and sift 
it with great care. 

In the West high divorce rates prevail, but 
no higher than some already given. The increase 
of population there is so great that figures are 
misleading, unless compared with population. 
The growth of divorce in the South is indicated 
by the following table: 


STATE 

Divorces 

1867 

Population 

1867 

U. S. est. 

Divorces 
per M. 
pop. 

Divorces 

1886 

Population 

1886 

U. S. est. 

Divorces 
per M. 
pop. 

Divorces 

1906 

Population 

1906 

U. S. est. 

Divorces 
per M, 
pop. 

Alabama. . . 

78 

987,154 

0.08 

662 

1,413,045 

,47 

2,162 

2,014,337 

1.07 

Arkansas ... 

121 

469,764 

0.26 

646 

997,939 

.65 

2,428 

1,469.298 

1.66 

Kentucky. 

292 

1,271,415 

0.23 

757 

1,774,660 

.43 

2,050 

2,232,812 

0.92 

Mississippi. . . 

49 

816,939 

0.06 

504 

1,226.397 

.41 

1,930 

1.098,774 

1.14 

N. Carolina. . 

21 

1,047,740 

0.02 

163 

1,630,670 

.11 

380 

2,081,298 

0.18 

Tennessee. . , 

287 

1,213,905 

0.24 

801 

1,677,456 

.48 

2,172 

2,119,118 

1,03 

Texas 

91 

754,267 

0.12 

1.326 

1,978,017 

.67 

5,172 

3,567,408 

1,46 

Virginia 

90 

1,182,017 

0.08 

238 

1,598,617 

.16 

1,074 

1,978,642 

0.64 


the United States Census Bureau on Marriage 
and Divorce, published in 1908, which covers 
the period 1887-1906. The annual rcport.s of 
eight or nine States only, and of various Euro- 
pean countries, give figures for later years. 

In the 20 years 1867-$?6 there were found 
to have been 328,716 divorces in the United 
States whose libels or recjords were discovered. 
The number of divorces in the period 1887- 
1906 was 945,625. The figures of a few typi- 
cal States may be cited: Connecticut granted 
500 in 1867 and 557 in 1906, being one of the 
two or three States where divorces increase 
more slowly than the population. ISTew &-mp- 
shire granted 136 in 1867 and 473 in 1906. 
Ohio granted 901 in 1867 and 4781. in 1906. 
Indiana had 1096 in 1867, the largest number 
for that year in any State, and, 1655 in 1886. 
But in 1900 there were 4699, and, in 1906, 
4048. Pennsylvania granted 575 in 1867^' 1889 
in 1886, and 3027 in 1906, Illinois granted 


In the South as a whole the movement was slow 
in the first part of the period, but was greatly 
accelerated later. Technically 16.3 per cent of 
all the divorces in the United States in the 
period 1887-1906 were granted for adultery, 
38.9 per cent for desertion, 21.8 per cent for 
cruelty, 3.9 per cent for drunkenness, and so 
on. But these figures are of little value as 
indications of the real causes. The wife is the 
applicant in about two-thirds of the cases — 
often, it should be noted, as a personal con- 
venience to the parties. In the period 1887- 
1906 approximately three-fourths of the ap- 
plications for divorce were granted. In a little 
over two-thirds of the cases the libeh^o was a 
resident of the State in which the divorce was 
granted; in 12.6 per cent of the cases the 
residence of the libelee unknown. This 

shows that migratory divorce:-, ibougis laany in 
number, are only a small part of the entire 
number granted in the country. The abuse o| 
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our V <■]; 'j- laws and the uncertainty to 
which they expose our people are very serious. 
But the real gravity of the situation is in the 
almost universal prevalence of divorce in all 
parts of the country, both in city and rural 
communities, though generally somewhat less 
in the latter than in the former. 

Apparently more divorces in this country 
occur in families where there are very few or 
no children and at the other extreme, where 
children are very numerous. The latter fact 
is due probably to the desertion by fathers of 
large families among the lower classes. One 
or two States have attempted to check this by 
statutes making culpable neglect to support 
one’s family a misdemeanor. 

European figures are also instructive. Di- 
vorces or separations — the latter chiefly in Cath- 
olic countries — are as follows: Austria granted 
883 in 1891 and 2309 in 1906; Belgium 130 in 
1867 and 618 in 1906; France, 2181 in 1867 
and 2806 in 1882. In 1885, the first full year 
under the Law of 1884, there were 6245, 7460 
in 1897, 8431 in 1902, and 7019 in 1906. Eng- 
land and Wales granted 130 in 1867 and 670 
in 1906; Scotland, 32 in. 1867 and 169 in 1906. 
The German Empire granted 3942 in 1881, 
12,180 in 1906; Prussia granted 2329 in 1881, 
5699 annually during the period 1895—99, and 
7539 in 1906; Bavaria granted 270 in 1867 
and 746 in 1906; Saxony, 396 in 1867, 935 in 
1893, and 1470 in 1906. In Italy the move- 
ment fluctuated a good deal from year to year. 
In 1891 there were 591 legal separations, in 1904, 
859. In the Netherlands there were 133 di- 
vorces in 1867 and 995 in 1906. Norway granted 
33 in 1870 and 366 in 1906. Sweden granted 
128 in 1867 and 448 in 1905. Rumania granted 
276 in 1871 and 1800 in 1904. Switzerland, 
in six cantons, granted 190 in 1867 and 287 
in 1875. The next year, under the uniform 
federal law, the same cantons granted 444, and 
396 in 1886. In the entire country, under a 
uniform law, there were 1102 in 1876; 1036 

for each of the two following years ; there were 
less than 900 on the average rnitil 1896, when 
they rose to 1058, being 1053 in 1900. The 
ratio to marriage is generally about 1 to 22, 
being the highest of any country in Europe and 
about the same as in Massachusetts. 

Divorces in Canada are very few, there being 
only 19 in 1904. Of these, 8 were granted in 
Nova Scotia and New Brunswick, where the 
courts and not T--' h bodies have juris- 

diction of the --u'iJi'.T. fii \ustralia there were 
140 divorces in 1890, 340 in 1896, and 339 in 
1905. New Zealand granted 16 in 1884, 25 in 
1803, and 152 in 1906. In Japan the divorces 
for several years are about one-third the mar- 
riages. Until recently public law there exer- 
cised no control over marriage and divorce, 
these being left to the families immediately 
concerned. As a rule, the divorce rate in the 
United States is several times greater than in 
Europe. There are courts of divorce in all 
of the nearly 3000 counties in the United States, 
except in South Carolina and New Jersey. A 
single divorce court dkists in England; one 
in each of the 28 judicial districts of Germany, 
while there is one in each of the 79 depart- 
ments of France. The presence of several stat- 
utory- grounds > for divorce and their phrase- 
ology,- ' rather than the technical number of 
causes, and the practice of the courts in regard 
to their ^ interpretation, affect the number 


granted. The prevailing local sentiment may 
perhaps be considered a still more influential 
factor in determining the number. 

The strong legislative movement for greater 
freedom of divorce of the past century has been 
succeeded in many jurisdictions by a somewhat 
reactionary tendency. This appears in the re- 
moval of the ^'omnibus clause” — ^that giving 
general discretion to the courts to act beyond 
the definitive statutes — from the statutes of 
Connecticut and other States; in the raising 
of the period of residence from three to six 
months to one or more years in several States 
and all the Territories; in requiring a period of 
six months or more to intervene between the 
granting of the decree and its final issue to 
the parties; and in striking out all grounds 
for divorce in the District of Columbia except 
one- The Imperial law of 1900 in Germany re- 
duces the causes to about four. It prevents 
the abuse of the plea of desertion by requir- 
ing, before a decree is granted, a prelimi- 
nary suit for the restitution of conjugal rights 
and allows a year for the accomplishment of 
this object. Improved marriage laws have also 
helped in the matter of divorce. 

Uniform Laws. The problem of uniformity 
took on a new aspect on the appearance of 
the government report of 1889 and the dis- 
cussion that preceded and followed. The value 
of national legislation, under constitutional 
amendment, in restricting the number of di- 
vorces, it was then seen, might be very small. 
The obstacles in the way of getting three-fourths 
of the States to consent to it, and of enforcing 
it in localities where public sentiment would 
be hostile, appeared very great. Then the 
transfer of the care of marriage and divorce to 
the Federal authorities or to State regulation 
under Federal provision, with its effect on laws 
of inheritance and the like, and upon our pres- 
ent system of division of powers between the 
Federal and State ~ ■ ■ ■ ' ■ opens many 

serious and difficult ^ ■ ■ Consequently 

most thoughtful students of the problem have 
felt that the present experiment, in which 
thirty-four States and Territories are already 
represented, of trying tp secure uniformity by 
enacting the bills their commissionaries on 
uniformity prepare and recommend, should have 
fair trial as the better way at present of either 
gaining all that can be accomplished or of pre- 
paring for the constitutional amendment itself, 
should that be found necessary. 

TLe Social Movement. It is evident that 
there is a profound and widespread social move- 
ment going on beheath the great variety of 
law, religion, and other conditions through 
which this movement finds expression, and which 
is most marked in the United States. Until 
recent years, and even now, divorce is treated 
chiefly in its legal or ecclesiastical phases. 
This treatment has also been individualistic to 
a degree. That is, both church and state have 
regarded chiefly the two individuals directly 
concerned, with some consideration of the in- 
terests of the church or state. But the family 
hsbSf been almost entirely overlooked. The canon 
law* the writings of the early fathers, and, in 
fact," the great body of literature on the sub- 
ject, are singularly lacking in direct attention 
to the family as "the real subject in the dis- 
cussion of divorce. The term “marriage” has 
been used to cover both the formation of the 
marriage and the subsequent relation. Two 
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views of the relation and its dissolution grow 
out of this. One tends to make the relation 
a mere contract from beginning to end and 
therefore subject to be dissolved, like any other 
contract, at the will of the parties. The other 
insists that a status is created by the original 
contract, and that it is this status or relation 
with which divorce deals. This is indeed the 
legal view of the relation. But rarely is atten- 
tion called to the fact that the status arising 
from the contract of marriage is not merely a 
relation of the two < ontivic tin<j parties, as in 
a partnership, e.g., but a family relation, thus 
in reality making divorce the legal dissolution 
of a family instead of individual relief from a 
contract or a personal status. 

The Roman Catholic church has held to a con- 
sistent course in its ecclesiastical discipline, but 
has generally been compelled to share its control 
of divorce in recent times, in the more progres- 
sive • countries with the state. In Russia the 
Orthodox Greek church and other confessions 
are allowed to administer, in all affairs of 
marriage and divorce, according to their own 
rules. Austrian law also adjusts itself to the 
different faiths of its subjects. And divorce 
laws, in their grounds for divorce, usually fol- 
low the religious opinions of the people. 

The condition of what may be called the 
social strata of a period or country helps to 
shape the customs or laws of marriage and di- 
vorce. Among the early peoples of the Mediter- 
ranean these subjects were entirely within the 
control of the families immediately concerned, 
as in Japan until recently. The three kinds of 
Roman marriage were the expression of as many 
types in Roman society. As the early family 
yields more and more of social function to the 
state, the individual and relations of contract 
gradually supplant the family and those of 
status. All intermediary social forms, espe- 
cially those of the domestic and communal 
type, tend to shrivel and lose their functions. 
Historically the increase and prominence of 
divorce have marked decaying civilizations. 
Whether the increase of the last 30 years will 
continue in the United States remains to be 
seen. There is an element of truth in the claim 
that the increase of divorce is in one sense the 
incident of social health. This rests, however, 
on certain assumptions concerning those who 
seek divorce which are of limited application. 

Christianity came when the Roman world was 
far along in social disintegration. Early Chris- 
tianity necessarily sought men as individuals 
and dealt with them as such. Marriage, divorce, 
celibacy, chastity, were all considered chiefly 
with regard to their effect on individual well- 
being. Their social, institutional bearings were 
ignored, unless it was in respect to the Church. 
The family is hardly named in the canon law, 
which was cast in the matrix of Roman law 
when in its later stages of individualism, in the 
regulations of Protestant churches. The em- 
phasis of the Reformation on the individual, 
the art of printing, the use of gunpowder, the 
beginnings of n.oth rri •rcicnee, utkI the discovery 
of America, all increased the power pf the indi- 
vidual. Later, the ethical and political theories 
of Grotius, Hobbes, Locke, Rousseau, Black- 
stone, and Jefferson, the earlier sehopls , of 
political economy, the American and French 
revolutions, the rise of the modern industrial 
system, and still later the use of steam and 
electricity, have all done much to accelerate 


those changes by which the individual and the 
largest social combinations have absorbed the 
attention of society at the expense of all domestic 
and commercial groups. The evangelistic work 
of the last century, the temperance and the anti- 
slavery reforms, and the advancement of woman 
through assertion of her rights, should also, for 
similar reasons, be named as directly or in- 
directly contributory to the increase of divorce. 
That the general result is good as a whole may 
be fully conceded without denying the incidental 
evils. The increase of divorce and changing 
opinions and practice regarding marriage and 
other incidents of the family in this light seem 
to be the result of changes in the constitution 
of Western civilization. How far the disin- 
tegration and reconstruction of families is con- 
sistent with the health and growth of the social 
body has become a question of first importance 
in social science. 

Change of Treatment. The growth of social 
science, especially in the form of sociology taken 
in relation to the social sciences, much as biology 
is related to its kindred sciences, is gradually 
but surely changing the discussion of divorce. 
For from this point of approach it is soon per- 
ceived that the family is the real object of 
study, and that marriage and divorce, as well as 
other of its incidents, are acts formative or 
destructive of the family. This puts the subject 
on a new ground. Historical sociology reveals 
the place of the family, and with it that 
of property, a subject always -wrapped up with 
that of the family in early society, and in the 
development of civilization in all its more im- 
portant phases. The scientific analysis of the 
present social order shows how the monogamous 
family embodied in the home has become to the 
social structure what the cell is to the human 
body. For the question of divorce compels us to 
ask: “What is marriage? What is the family? 
How far does the family, in its structure and 
principles, enter into the national constitution 
of a people? Can we hold to theories of the 
family which we have repudiated in our treat- 
ment of the state? Are the family and church 
and state of the same nature? Can democracy 
be allowed to go to the extreme of individualism, 
and end in the dissolution of the state and the 
family by mutual consent?” Most of the dis- 
cussions of former years in religious circles in 
this country, and even now, have not got much 
beyond the old method of the treatment of di- 
vorce as the chief concern of two individuals, 
through the application of the precepts of indi- 
vidual morality. The different religious bodies 
have busied themselves with their respective 
tenets l■_M'Vllg the number of justifiable 
grounds lor aivorce and the practice allowable 
under them, many assuming that the Founder 
of Christianity legislated on the subject for His 
Church, or perhaps, for both church and state. 
These things are being reiterated with much 
vehemence in many quarters. They strengthen 
many in the old faith and probably convert some 
others to it. 

But the scientific study of society which has 
come about and rapidly^ spread in our higher 
educational institutions within the last 25 years, 
and the modern methods of biblical interpreta- 
tion, have combined to force considerable change 
already. In some quarters at least the method 
of threshing over the old ground with grammar 
and lexicon, with the addition of mere archseo- 
logical information, is giving way, and attention 
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is turning to the underlying social factors in 
the problem* The chapters on “The Family,” 
in Prof. Shailer Matthews’s Social Teaching of 
Jesus, and in Prof. Francis G. Peabody’s Jesus 
Christ and the Social Question, with some recent 
books on. social ethics, may he cited in evidence 
of a change that is going on in the method of 
treatment by which the family has come to the 
front, both in scientific and religious circles, and 
marriage and divorce made its incidents rather 
than treated as separate subjects. It is too 
early to predict definite results, though the 
movement is one of much promise. 

The chief recent periods of discussion are as 
follows: In England, over the Divorce Law, by 
Mr. Gladstone and others in 1857 ; in Connecticut, 
in 1866-69, when President Woolsey, of Yale, 
and Professor Hovey, of Newton Theological 
Seminary, published small volumes on the sub- 
ject; in Switzerland, in 1875, when a federal law 
was enacted; in France, over the Law of 1884, 
by M. Bertillon, M. Naquet, and others; in New 
South Wales, over the Law of 1892, by Sir 
Alfred Stephen; in Japan, about the same time, 
when divorce first came under the control of the 
state; and in Germany, when an Imperial law 
went into eflfect, Jan. 1, 1900. The discussion 
in the United States was renewed in 1878. The 
society now known as the National League for 
the Protection of the Family has had an im- 
portant part in the discussion of this period. 

Bibliography. Foote, Divorce: a Review of 
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1900) ; Schouler, Treatise on the Law of Domes- 
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delphia, 1898) ; Bolo, Du mariage au divorce 
(Paris, 1896) ; Convers, Marriage and Divorce 
in the United States (Philadelphia, 1889) ; 
Hugnet, Des effets du divorce (Paris, 1901) ; 
Westbrook, Marriage and Divorce (Philadelphia, 
1883) ; Willcox, The Divorce Problem (New 
York, 1897) ; Dixon, Law, Practice, and Pro- 
cedure in Divorce and Other Matrimonial Causes 
(3d ed., London, 1900) ; Bingham, Ohristiem 
Marriage (New York, 1900) ; Evans, Treatise on 
the Christian Doctrine of Marriage (ib., 1870) ; 
Snyder, Geography of Marriage (ib., 1899) ; 
Thwing, The Family (Boston, 1887) ; Howard, 
A History of Matrimonial Institutions (Chicago, 

1904) ; Bryce, Marriage and Divorce (Oxford, 
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and Divorce in the United States (Washington, 
1889) ; Report of United States, Census Bureau: 
Marridge and Divorce, 1887-1906 (ib., 1908) ; 
Lichtenberger. Divorce: A Study in Social Cau- 
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- Divot. See Feal. 

DIX, Dorothea Lynde (1802-87) . An Amer- 
ican philanthropist and -writer of juvenile books, 
horn at Worcester, Mass. She was noted for her 
interest i^ the unfortunate and criminal classes. 
During the Civil War she was superintendent of 
hospital murscs. In the course of labors to im- 
prove the eondii^on of ' paupers, lunatics, and 
prisoners she\ wisited every State east of the 


Koeky Mountains and procured ameliorative 
legislation in many of them. She published: 
The Garland of Flora (1829); Prisons and 
Prison Discipline (1845) ; and a great number 
of memorials on philanthropic subjects. Of 
many books for children, Conversations about 
Common Things and Alice and Ruth are typical. 
Consult F. Tiffany, Life of Dorothea Lynde Dio: 
(Boston, 1890). 

DIX, John Adams (1798-1879). An Ameri- 
can statesman and soldier, born at Boscawen, 
N. H. He entered the army as a cadet in 1812, 
served on the Canada frontier throughout the 
W'ar of 1812, and in 1819 became the aid of 
General Brovm, then commanding the Northern 
Department. In 1826 he was sent on a special 
mission to Denmark and in 1828 resigned his 
commission (of captain) to study and practice 
law in Cooperstown, N.*- Y. He soon became 
prominent in politics and was adjutant general 
of New York from 1830 to 1833 and Secretary of 
State and Superintendent of Common Schools 
from 1833 to 1840, besides being a prominent 
member of the “Albany Regency” (q.v.). He 
was chosen a member of the Assembly in 1842 
and from 1845 to 1849 was a member of the 
United States Senate. In 1848, when the Demo- 
cratic party divided on the question of the ex- 
tension of slavery, he went with the Free-Soil 
wing, and was their candidate for governor, but 
was not elected. From January to March, 1861, 
he was Secretary of the Treasury under Presi- 
dent Buchanan and as such endeavored to have 
all the revenue cutters in Southern harbors sent 
north before the beginning of hostilities. Among 
these two cutters from New Orleans were ordered 
to New York. The captain of one of them re- 
fused to obey the order, and Dix immediately 
telegraphed to have him arrested and treated as 
a mutineer if he offered any resistance, closing 
the dispatch with the words: ^Tf any man at- 
tempts to haul down the American flag, shoot 
him on the spot.” In 1861 Dix was appointed 
major general of United States volunteers and 
was placed in command of the Department of 
Maryland. In May, 1862, he was sent to For- 
tress Monroe and immediately after the New 
York draft riots (q.v.), in July, 1863, was 
sent to New York to command the Department 
of the East, which position he retained until 
July, 1865, when he returned to civil life. Sub- 
sequently he was Minister to France from 1866 
to 1869 and from 1873 to 1875 was Governor 
of New York. Besides miscellaneous papers, he 
was the author of: Resources of the City of New 
York (1827) ; Decisiorts of the Superintendents 
of Common Schools of New York, and Laws Re- 
lating to Common Schools (1837) ; A Winter 
in Madeira and a Summer in Spain and Florence 
(1850) ; Speeches and Occasional Addresses, 2 
vols. (1864). Consult Morgan Dix, Memotrs of 
John A, Dim (New York, 1883). 

DIX, John Axden (1860- ). An Ameri- 

can Democratic politician, horn at Glens Falls, 
N. Y. He graduated from Cornell University in 
1883, and entering business became president of 
the Iroquois Paper Company, treasurer of the 
American Wood Board Company, vice president 
of the Blandy Paper Company, and manager of 
the Moose River Lumber Company; also vice 
president of the First National Bank of Albany. 
In 1904 he was a delegate to the Democratic 
National Ccfiivention, in 1908 Democratic nomi- 
nee for lieutenant governor and chairman of the 
AYashington County Democratic Committee, and 
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in 1910 chairman of the Democratic State (New 
York) Committee. From 1910 to 1912 he was 
Governor of New York. 

DIX, Mobgan (1827-1908). An American 
Episcopalian clergyman, the son of Gen. John A. 
Dix. He was born in New York City and 
graduated at Columbia in 1848 and at the 
General Theological Seminary in 1852. Three 
years later he became assistant minister, and in 
1862 rector, of Trinity Church, New York. He 
was, in a number of successive general conven- 
tions of the Episcopal church, elected without 
opposition as president of the House of Clerical 
and Lay Deputies, an honor which advancing 
age compelled him to decline in 1901. He pub- 
lished commentaries on Homans (1864) and 
Galatians and Colossians (1865) ; Lectures on 
the Pantheistic Idea of an Impersonal Sub- 
stance Deity (1865)^ Lectures on the Two 
Estates (1872) ; Memoirs of John A. Dix 
(1883); The Gospel and Philosophy (1886); 
The Sacramental System (1893) ; A History of 
the Parish of Trinity Church (4 vols., 1898- 
1906). 

DIX'EY, Henbt E. (1859- ). An Amer- 

ican comedian. He was born in Boston and at 
the age of nine years became a member there of 
the Howard Athenaeum Company, taking the 
part of Peanuts in Under the Gaslight. His 
subsequent experience included roles in Cinder- 
ella at School, The Mascot, Pinafore, and a great 
variety of other plays. In 1883 he was engaged 
at the Bijou -Theatre, New York, in Adonis, the 
character in which he made his greatest reputa- 
tion. In 1894 he became a member of Daly’s 
company for a season. Of his later performances, 
the most noteworthy is his creation of David 
Garrick in Stuart Robson’s production of Oliver 
Goldsmith (1900). In 1911 he appeared with 
Mrs. Fiske as the Marquis of Steyne in Becky 
Sharp and as Peter Swallow in Mrs. Bumpstead- 
Leigh, and in 1914 played in Mackaye’s A Thou- 
sand Years Ago. 

DIX^IE. 1. A Northern ballad of the Civil 
War, by T. M. Cooley. 2. A very popular bal- 
lad, by D. D. Emmett (1859), originating with 
Bryant’s minstrels in New York and first per- 
formed at Mechanics’ Hall. It was appropriated 
hy the South and became one of the great Con- 
federate battle songs of the Civil War. 3. A 
Confederate war ballad of the Civil War, by 
Albert Pike (1861), which first appeared in the 
Natchez Courier. See Dixie’s Land, 

DIXIE, Lady Floeenoe Caroline Douglas 
(1857-1905). An English explorer, writer, and 
champion of woman’s rights. She was born in 
London, the daughter of the seventh Marquis of 
Queensberry, and married Sir Alexander Beau- 
mont Churchill Dixie, Bart., in 1875. She spent 
some time in Patagonia in 1878-79 and described 
her travels in a volume entitled Aoross Pata- 
gonia (1880). She was a correspondent of the 
Morning Post of London during the Boer War of 
1880-81 and was instrumental in the release of 
Cetewayo and his return to Africa. In her later 
life she became greatly interested in woman’s 
rights. Among her writings are : Defense of 
Zululand (1882) ; In the Land of Misfortune 
(1882); Gloriana (1893); Redeemed iii Blood 
(1890) ; Eilahelle, or the Redeemed (1904)'. 

DIXIE’S LAND, or DIXIE. A term ap- 
plied to the Southern States. Its derivation is 
obscure. It is said to have origin^ed in New 
York, where a certain Dixie o\ 5 rQed a large num- 
ber of slaves. The latter, when obliged to mi- 


grate to the South, grew to look upon their old 
home as a sort of paradise, which they celebrated 
in their songs. In time the term “Dixie’s Land” 
was transferred to their new homes, and so be- 
came a name for the South among the whites as 
well as the negroes. The term is also popularly 
connected with Mason and Dixon’s Line — the 
line of division between the free and the slave 
States — and is said to have been first used of 
Texas when that State joined the Union. 

DIX^ON. A city and the county seat of Lee 
Co., 111., 98 miles west of Chicago, on Hock 
Hiver, and on the Chicago and Northwestern 
and the Illinois Central railroads (Map: Illinois, 
C 2). It is the seat of the Northern Illinois 
Normal School (private), the Hock Hiver Mili- 
tary Academy, and the Hock River Chautauqua, 
and contains a fine courthouse and public 
library. It manufactures condensed milk, shoes, 
plows, wagons, wire cloth, furniture, Portland 
cement, etc. Dixon, settled in 1836, adopted the 
commission form of government in 1911. Pop., 
1900, 7917; 1910, 7216. 

DIXON, Amzi Clarence (1854- ). An 

American clergyman, born at Shelby, N. C. He 
graduated from Wake Forest College (N. C.) 
in 1875, studied at the Southern Baptist Theo- 
logical Seminary, and, being ordained to the 
Baptist ministiy in 1876, held until 1883 pas- 
torates at Chapel Hill and Asheville, N. C. 
Thereafter he filled the pulpits of Immanuel 
Church, Baltimore (1883-90), the Hanson Place 
Church, Brooklyn (1800-96), the Huggles Street 
Church, Boston (3 896-1901), the Moody Churchy 
Chicago (1906-11), and the Metropolitan Taberr 
nacle, London (1911- ). His writings in- 

clude: Milk and Meat (1893; new ed., 1913) ; 
Heaven on Earth (1896) ; The Lights and Shad- 
ows of American Life (1903) ; The Christian 
Science Delusion (1903); Present-Day Life and 
Religion ,.(1905); Evangelism, Old and New 
(1905) ; The Young Converts Problems (1006) ; 
The Bright Side of Life and Other Sermons 
(1914); The Glories of the Cross and Other 
Addresses ( 1914 ) . 

DIXON, CnAELES (1858- ). An Eng- 

lish ornithologLt. born in London. He dis- 
covered the St. Kilda wren and a new species in 
North Africa. He collaborated with Henry 
Seebohm on liis great work on British Birds, in 
the second volume of which he summarized and 
modified A. H. Wallace’s theory of the relation 
between nests and coloration of birds. Dixon 
made a special study of bird migration — espe- 
ci-ally in his book The Migration of Birds (now 
ed., 1897), an ingoniou- bul- overtheoretieal work 
— and of geographical distribution of birds. Of 
his many books the following may be mentioned : 
Rural Bird Life (1880) ; Evolution without 
Natural Selection (1885); Our Rarer Birds 
(1888); The Nests and Eggs of British Birds 
(1893; illustrated, 1894); British Sea Birds 
(1896); Lost and Vanishing Birds (1898); 
Game Birds and Wild Fowl of the British 
Islands (1899) ; Birds’ Nests (1902) ; The Bird 
Life of London (1909). 

DIXON, Frank Haigh (1869- ). An 

American economist, born at Winona, Minn. He 
graduated in 1892 at the University of Michi- 
gan, where he remained until 1808 , gaining his 
Ph.D. in 1895 and then teaching history and 
political economy. In 1898 he was appointed 
assistant professor, and in 1903 professor, of 
economics at Dartmouth College; and from 1900 
to 1904 he served also as secretary of the Amos 
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Tuck School of Administration and I'inance 
(Dartmouth). He was expert adviser to the 
Interstate Commerce Commission (1907-0S) and 
to the National Waterways Commission (1909), 
and in 1910 became chief statistician to the 
Bureau of American Railway Economics. Be- 
sides contributing to magazines, he published: 
State Railroad Control (1896) ; Recent Railroad 
Commission Legislation (1905); A Traffic His- 
tory of the Mississippi River System (1909). 

DIXON, James MAin (1856- ). An 

American teacher and author, born at Paisley, 
Scotland. He graduated at St. Andrews Uni- 
versity in 1879 and was appointed scholar and 
tutor of philosophy there in the same year. He 
was professor of English and secretary of the 
Imperial College of Engineering, Tokio, Japan, 
from 1879 to 1886, when he was called to the 
Imperial University of Japan in the same ca- 
pacity. From 1892 to 1901 he was professor 
of English literature at Washington University, 
St. Louis, Mo. In 1903—04 he was president of 
Columbia College, Milton, Oregon. He was pro- 
fessor of English literature at the University of 
Southern California from 1905 to 1911, when he 
was transferred to the chair of Oriental studies 
and comparative literature. In 1906 he became 
literary editor of the West Coast Magazine. 
He compiled a Dictionary of Idiomatic English 
Phrases (1891) and wrote: Twentieth Century 
Life of John Wesley (1902) ; “Matthew Arnold,^’ 
in Modem Poets and Christian Teaching (1906) ; 
A Survey of Scottish Literature in the nine- 
teenth Century (1907). 

DIXON, Joseph (1799-1869), An American 
inventor. He made important improvements in 
1 ■ u ! - ; j • a ■ r- ' ; , lithography, bank-note printing, 
steel smelting, and lens grinding. He was by 
turns a shoemaker, printer, litliographcr. wood 
engraver, and physician, and gained wealth from 
his crucible works, established at Salem, Mass., 
in 1827 and removed to Jersey City in 1847. 

DIXON, Joseph Moore (1867- ). An 

American lawyer and public official, born at 
Snow Camp, N. C. He was educated at Earlham 
College (Ind.) and at Guilford College (N. C.). 
Admitted to the bar in 1892, he took up law 
practice at Missoula, Mont. He was assistant 
prosecuting attorney (1893-95), and prosecuting 
attorney (1895-97), of Missoula County, and a 
member of the Montana House of Representa- 
tives (1900). In 1903-07 he was a member of 
the United States House of Representatives, 
serving in 1904 as delegate to the Republican 
National Convention. From 1907 to 1913 he 
was United States Senator from Montana. 

DIXON, Richard Watson (1833-1900). An 
English poet, churchman, and historian, born in 
London, educated at Oxford, and ordained in 
1858. He Wame honorary canon of Carlisle 
in 1874, vicar of Hayton, in Cumberland, in 
1875, and vicar of Warkworth, in Northumber- 
land, in 1883. His poetical works include: 
Mano : A Poetical History in Four Books 
(1883) ; Odes and Eclogues (1884): Lyrical 
Poems (1886) ; The Story of Eudooia amd her 
Brbthers (1888) ; Songs and Odes (1896) ; Last 
Poems { 1905 ) . His best title to fame, however, 
rests upon the History of the Church of England 
from the Abolition of the Roman Jurisdiction 
(6 vols., 1877-1900). 

DIXON, Roeand Burbage (1875- ). An 

American anthropologist, -borh at Worcester, 
Masai In WTt he graduated from Harvard Uni- 
versity, where he remained as an assistant in 


anthropology, taking the degree of Ph.D. in 
1900, and then serving as instructor and after 
1906 as assistant professor. He was vice presi- 
dent of the American Academy of Arts and 
Sciences in 1910-11 and president of the Ameri- 
can Folk-Lore Society from 1907 to 1909. He 
is author of Maidu Myths (1902); The Chi- 
mariko Indians and Language (1910) ; Maidu 
Texts (1912). 

DIXON, Thomas (1864- ). An Ameri- 

can novelist and playwright. He was born at 
Shelby, N. C., and graduated from Wake Forest 
College (North Carolina) in 1833. He ser\’ed 
in the North Carolina T.cj’-l. (um during 1885- 
86, resigning to enter the Baprist ministry, but 
soon leaving the pulpit for the lecture platform 
and for the work of a novelist and dramatist. 
He wrote: The Leopard’s Spots (1902) ; The One 
Woman (1903); The Clansman (1905); The 
Life Worth Living (1905) ; The Traitor (1907) ; 
Comrades (1909) ; The Root of Evil (1911) ; 
The Sins of the Father (1912) ; The Southerner 
(1913) ; The Victim: A Romance of the Real 
Jefferson Davis (1914). In the play, The Sins 
of the Father, which was produced in 1910— 
11, Dixon himself played the leading r6le. 

DIXON, WnxiAM Hep WORTH (1821—79). An 
English writer and traveler. He was born in 
Manchester. Beginning life as a clerk, he de- 
cided in 1846 to take np literature as a profes- 
sion, and, after gaining some journalivLic 
experience at Cheltenham, settled in London. 
He became a contributor to the Athenceum and 
the Daily Heios. In 1851 appeared his Life of 
William Penn. Two years later appeared his 
anonymous pamphlet, The French in England. 
From 1853 to 1869 he was editor of the Athe- 
nceum. Among his other writings are: The Per- 
sonal History of Lord Bacon, from Unpublished 
Papers (1861); The Holy Lady (1863); New 
America (1867); Spiritual Wives (1868); Free 
Russia (1870) ; The Svntzers (1872) ; History 
of Two Queens (1873-74); White Conquest 
(1875); British Cyprus (1879). 

DIXON ENTRANCE. A strait on the west 
coast of North America, separating Prince of 
Wales Island and others of the archipelago off 
the south arm of Alaska from Queen Charlotte 
Island on the south (Map: British Columbia, 
C 4). It is about 100 miles long, from east to 
west, and 70 miles wide, and connects the 
Pacific with Hecate Strait on the east. The 
line dividing the British possessions in this 
region from those of the United States passes 
through this strait near the southern end of 
Prince of Wales Island. See Alaska. 

DIX'WELD, John (1608-89). One of the 
three judges who condemned Charles I to death. 
He took an active part in the English Revolu- 
tion as a colonel in the Parliamentary army and 
was a member of Parliament for several years. 
After the accession of Charles II he fled from 
England to save his life and, under the name of 
John Davids, lived, married, and died undis- 
covered in America, for the most pia'rt at New 
Haven, Conn. Consult Stiles, History of Three 
of the Judges of Charles I: Whalley, Qoffe, and 
Dixwell (Hartford, 1794). 

DIYAIjA, de-y'a'la. The nSost important 
affluent of tlie lower Tigris. The point of con- 
fluence of the two rivers lies between Bagdad 
and Ctesiphon. The Diyala takes its source 
within Persian territory in the Zagros Moun- 
tains, where it is known as the Gabe-Rud. 
South of parallel 35® N. it follows the Turco- 
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Persian boundary and is called tlie Sbirwan. 
Once in Turkish territory the name of Diyala 
is given to it. Its waters have been diverted 
for irrigation since early historical times. 

DIZFUL, dez-fddP (Pers., Dis Bridge). A 
town of Persia, the capital and principal mart 
of the province of Arabistan, situated on the 
river Dis, about 200 miles west of Ispahan 
(Map: Persia, C 6 ). The river is crossed by a 
handsome bridge of 22 arches, and the town con- 
tains 34 mosques, a number of schools, and baths. 
The chief article of commerce is indigo. Its pens, 
made of oak, are famous throughout the Orient. 
The population is estimated at 25,000. 

DJAKOVA, ja-ka'va. See Biakova. 

DJAMILEH, ja'me-la^. An opera by Bizet 
(q.v. ), first produced at Paris, May 22, 1872; 
in the United States, Feb. 24, 1913 (Boston). 

DJEZZAE, jgz'^zar (Ar. jazzdr, butcher, ty- 
rant, from jamra^ to slaughter) (c.1735-1804) . 
A nickname denoting “butcher,” given to Achmet 
Pasha, who was celebrated for his obstinate de- 
fense of Acre against Napoleon. He was born in 
Bosnia, of Christian parents, but turned Mussul- 
man, entered the service of Ali Bey, with whom 
he occupied the position of chief assassin, and 
rose, through murder and treason, from the con- 
dition of a slave to the Pashalic of Acre. In 
1799 he held Acre against Napoleon for two 
months and forced him to abandon the siege. 
Stories are extant of his fiendish cruelty, but 
they are probably exaggerations. As a ruler and 
man of affairs, he was exceedingly capable. 

DJINN. See Jinn. 

DJINNESTAN, jln'n^-stan', or JINNES- 
TAN. The mythical land of the Djinns or 
Jinns ( q.v. ) , the Oriental genii or fairies. 

DJOWE, jouf. See Jowf. 

PLXJG-OSZ, dl^'g 6 sh, Jan (Lat. Longinus) 
(1415-80). A Polish historian, born at Brzez- 
nica and educated at the University of Cracow. 
As the prot6g4 of Bishop Fbygniew of Cracow 
and of King Casimir of Poland, he was sent on 
important diplomatic missions to the Pope and 
also to Hungary, Bohemia, and several other 
countries. He conducted the education of the 
King’s sons and Instituted many pious and 
cliari table endowments for university students. 
The publication that made him famous is the 
Eistoria Polomca (12 vols., 1455-80), which 
comprises a complete history of Poland to the 
date of publication and is characterized by a 
spirit of noble patriotism and by indefatigable 
research. His other works include a pretentious 
documentary history in 12 vols., written in the 
style of Livy, and considerable writing on ec- 
clesiastical subjects. 

DNIEPER, nS^pSr, Ituss. pron. dnySp'^r. A 
river of Russia, the largest in Europe with the 
exception of the Volga and the Danube (Map: 
Russia, D 5). It takes its rise in the swamps 
of the Government of Smolensk, and after leav- 
ing that government flows in a southerly direc- 
tion as far as Kiev. At that city it turns 
southeast and maintains that direction down to 
Ekaterinoslav, whe^c it again turns to the south. 
In this part of the river the banks are rocky and 
elevated, and the river forms its famous rapids, 
which can be passed only at full tide and with 
the assistance of experienced pilots. Below Alex- 
androvsk the Dneiper assumes a southwesterly 
course, emptying into the Black Sea below Kher- 
son, where it forms a wide estuary, knowm as 
the Dnieper Liman. The total length of the 
river is over 1400 miles. 


It is navigable for nearly its entire length 
and is of great commercial importance. Its 
course affords the main artery of commerce for 
the 14,000,000 inhabitants of its basin. Its chief 
western tributaries are the Beresina, Pripet, and 
Ingulets. On the east its waters are swelled by 
the Soj, Desna, and Psiol. The basin of the 
river is estimated at 202,000 square miles, 
almost entirely within the boundaries of Russia. 
The lowland watered by the river in its lower 
course is a region of great fertility. It is here 
that the famous “black soil” of southern Russia 
is found. This very fertile loam consists of 
wash transferred from the Dnieper’s upper basin. 
The waters of the Dnieper abound in fish. There 
is steam navigation from Orsha, in the northern 
part of the Government of Mohilev, to Ekaterino- 
slav, and from Alexandrovsk, below the rapids, 
to Kherson. The freight carried on the Dnieper 
consists principally of grain and lumber and has 
an annual value of about $60,000,000. The 
Dnieper communicates with the Baltic Sea 
through the Beresina Canal, which connects the 
Beresina with the Dvina, the Oginski Canal con- 
necting indirectly the Pripet, a tributary of the 
Dnieper, with the Niemen, and the Dnieper-Bug 
Canal, connecting the Pripet with a tributary of 
the Vistula. In its upper course the Dnieper is 
usually frozen over from December to April, 
while at Kherson, near the mouth, it is ice-bound 
for only two months, from January to March. 
In ancient times the Dnieper was known as the 
Boristhenes, or Danapris. 

DNIESTER, ne'ster, Russ, pron. dny§s't§r. 
A river of south Europe, rising in the Car- 
pathian Mountains, near Sambor, in the Aus- 
trian Crownland of Galicia (Map: Russia, C 5). 
It flows in a southeasterly direction through Ga- 
licia and enters Russian territory near Khotin, 
Bessarabia. Its course through Russia, where it 
separates Bessarabia from Podolia and Kherson, 
is very tortuous, but has a general southeasterly 
direction. It empties into the Black Sea between 
Ovidiopol and Akkerman, forming the Dniester 
Liman, a shallow sheet of water about 20 miles 
long and 5 miles wide. The total length of the 
river exceeds 850 miles, of which over 500 is in 
Russia. It drains an area of about 30,000 square 
miles. The Dniester runs mostly through an 
elevated country. At Yampol rapids formerly 
interfered with navigation, but they have been 
partly overcome, and steam navigation begins at 
Khotin. The chief tributaries of the Dniester 
are the Stry from the right and the Sereth from 
the left. The Dniester is rich in fish. Its com- 
mercial importance has been much increased 
owing to improvements introduced by the Rus- 
sian government.. The chief articles of traffic 
are grain and lumber from Galicia, Podolia, and 
Bessarabia. In ancient times the Dniester was 
known as the Tyras, or Danaster. 

DOAB, d 6 -ilb' or doU-kb' (from Pers. dU, two 
-f ah, water). A word applied, in Hindu coun- 
tries, like the Greek mesopotamia to any region 
between two rivers. When introduced, however, 
without local reference of any kind, the Doab 
means the land inclosed by the Jumna on the 
southwest and the Ganges on the northeast— a 
district e.xtending from Allahabad to the base of 
the Himalayas, a distance of upward of 500, 
with an average breadth of 55 miles. The fer- 
tility of this .region has been much increased by 
the Ganges Canal (q.v.). 

DOAK, dOk, S 4 MUIX (1749-1830). An Amer- 
ican Presbyterian cl^gyman aoid educator, . a 
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pioneer in tlie movement for tlie abolition of 
slavery. He was born in Augusta Co., Va., 
graduated at Princeton in 1775, studied theology, 
and was licensed to preach in 1777. He then 
’-‘h".,*- 1 Li the Holston valley, and later to 
’^.1 i f-' where he established an academy 
which grew into Washington College, of which 
he was president from 1795 to 1818. In 1818 
he removed to Bethel, Tenn., where he helped to 
establish and conduct Tuseulum Academy, which 
in 1844 became Tuseulum College. He was 
generally known as '"the Presbyterian Bishop.” 
He early became convinced of the iniquity of 
slavery, freed his own slaves in 1818, and during 
the rest of his life, both as a preacher and as a 
teacher, used the whole of his powerful influence 
to further the cause of immediate abolition. He 
is frequently referred to as ""the apostle of learn- 
ing and religion in the West.” A sketch of his 
life is given in vol. iii of Sprague’s AnTials of 
the American Pulpit (New York, 1857). 

EOANE, don, George Washington (1799- 
1859). An American bishop of the Protestant 
Episcopal church. He was born in Trenton, 
N. J.j graduated at Union College in 1818; 
studied in the General Theological Seminary, and 
was ordained a deacon in 1821 and a priest in 
1823. He was the assistant of Bishop Hobart in 
Trinity Church, New York. In 1824-28 he was 
professor of belles-lettres in Wa'-liirigton (now 
Trinity) College, Hartford, Conn. He was then 
successively assistant minister and rector of 
Trinity Church, Boston, until 1832, when he was 
elected Bishop of New Jersey. His interest in 
Christian education soon led him to establish 
St. Mary’s Hall for Girls (1837) and Burlington 
College (1846), both at Burlington, N, J. He 
published a volume of poems entitled Songs hg 
the Way (1824), besides many familiar hymns, 
among them ""Softly Now the Light of Hay.” 
Consult The Life and Writings of George W, 
Doane (4 vols., New York, 1860-61), ed. by Ms 
son, Bishop W. C. Doane. 

EOANE, William Ceosv ■' tj-i.;.. 

An American bishop of the • i i-'- ■ 

church. He was born in Boston and graduated 
from Burlington College (N, J.) in 1850. Six 
years later he was ordained priest by his father, 
Bishop G. W. Doane, whom he assisted in St. 
Mary’s Church, Burlington. He was rector of 
St. John’s, Hartford, Conn., in 1863-67, and of 
St. Peter’s, Albany, N. Y. In 1869 he was 
consecrated Bishop of the new diocese of Albany. 
He organized the cathedral of All Saints in 
Albany and founded St. Agnes’s School for Girls. 
In 1902 he was chosen chancellor of the regents 
of the University of the State of New York. 
He published: a biography of hiS father (1860- 
61 ) ; Mosaics, o^ The Harmony of the Collects; 
Epistles and Gospels for the Sundays of the 
Tear (1881); Rhymes from Time to Time 
(1901). 

ECiBBELIN, deb'be-len. See Dobelin, Kabl T. 

DOBBIN, Major William. An estimable 
but awkward young officer in Thackeray’s Vanity 
Fair. 

DOBBS EEBBiY. A village in Westghester 
Co,, N. y., 21 miles .north of the Grand Central 
Dejpot, New York City, on the Hudson River, 
§nd <ni tlae New York Central and Hudson 
Riyer^ iE^ailroad. It ^ is purely a residential 
suburb' of 'New York 'and is picturesquely situ- 
ated at tha southland pfithf broad expansion of 
the,;5udsop-,^py^',,a|' Tappan Bay. . The village 


has exceptional educational facilities, ■ 

the Misses Masters School for Girls, ^ ■ ; 

topher’s Home for Boys and Girls, the New York 
Juvenile Farm, and a public library; it has 
also a hospital and playground. Dobbs Ferry’s 
history in connection with the Revolution is in- 
teresting. Here, in the old Livingston manor 
house, Washington and Rochambeau planned the 
Yorktown campaign; the same mansion is fa- 
mous for the conference of Washington, Clinton, 
and Carleton in 1783; and opposite this point 
was fired the first salute to the American flag by 
a British sloop of war. Pop., 1900, 2888; 1910, 
3455. 

DOBELINy de'^be-len, Karl Theophilus 
(1727-93). A German actor, born at Konigs- 
berg (East Prussia). He studied at Halle and 
Leipzig and in 1756 established at Erfurt his 
own dramatic company. From 1758 to 1789 he 
was a member of several companies and sub- 
sequently laid the foundations of the court 
theatre in Berlin. He did much to promote the 
presentation of the dramas of Lessing. 

DOBELL', Sydney Thompson (1824-74). An 
English poet, born at Cranbrook, Hent, His 
father, who was a wine merchant, removed to 
Cheltenham in 1836, and Dobell was educated 
there by private tutors and by himself. In 1844 
he married and, owing to his own ill health or 
his wife’s, made many tours abroad, living for 
three years in Edinburgh and the Highlands, and 
finally making his home among the Cotswold 
Hills, where he died. He was a friend of Tenny- 
son, Browning, and Carlyle, of Ruskin and Hol- 
man Hunt, and of others of the men best worth 
knowing of his day. His poems comprise:* The 
Roman (1850); Balder (1854); Sonnets on the 
War, written in conjunction with Alexander 
Smith (1855) ; England in Time of War (1856), 
Dobell belongs to the so-called ""spasmodic” school 
of poets, of whom the extreme type was P. J. 
Bailey (q.v,). He possessed the true poet’s 
spirit, but was weak in execution. He was a rep- 
utable critic and a man of lofty character. Con- 
sult: his Poetical Works, with a memoir by J. 
Nichol, published in 2 vols. (London, 1875), the 
standard edition; Thoughts on Art, Philosophy, 
and Religion, ed. by Nichol (London, 1878) ; 
Life and Letters, ed. by Jolly (London, 1878). 
See Poetry, Spasmodic School of. 

DOBELN, de-Tieln. A town in the Kingdom 
of Saxony, situated on an island in the river 
Mulde, 42 miles southeast of Leipzig (Map: 
Germany, E 3). Among other institutions are a 
form ■ Tv. » . ■'h i • uunery and an agricultural 
and -I - • ■ ■■ 'I. Doheln is a pretty and 

thriving place, and has manufactures of woolen 
yarns, iron, wagons, pianos, cigars, cooperage, 
sugar, dyes, cloth, leather, and s:gi iruli rii.il im- 
plements. It has an active Tr.i.lc in 
Pop., 1900, 17.745; 1905, 18,9 ' jj.io. 

Consult hEarkel, Doheln und Umgehen (Dfibeln, 
1893). 

DOBEBEINEB, deffier-i'ner, Johann Wolf- 
gang (1780-1840). A German chemist, born 
near Hof (Ba\ariai. He studied pharmacy at 
Munchberg and in 1810 was appointed professor 
of chemistry and pharmacy at Jena. Goethe and 
the Grand Duke Karl August of Saxe-Weimar 
were his friends, and the Brief e des Grossherzogs 
ELarl August und Goethes an Ddhereiner were 
published at Weimar in 1856 (ed. by 0. Schade). 
He is best known as the inventor of ""Dobereiner’s 
lamp,” considerably , used previous to the intro- 
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duction of sulphur matches. In this apparatus 
a platinum sponge upon which a jet of hydrogen 
is directed becomes red-hot and ignites the gas. 
His publications include: Zur ^neumatischen 
Chemie (1821-25); Zur Ohemie des Plating 
(1836) ; and other works. Consult Kragenberg, 
Die Bedeutung Dohereiners (Jena, 1862). 

DOBLHOEr-DIER, do^l’-hoff-d^r, Anton, 
Babon (1800-72). An Austrian statesman. He 
was a member of the Assembly of Lower Austria 
and in this capacity revealed himself as a man 
of decidedly liberal and progressive views. In 
May, 1848, he was appointed Minister of Com- 
merce and two months later accepted the port- 
folios of the Interior and of Education. In 
1849-58 he was Minister to The Hague. In 
1867 he became a life member of the House of 
Lords. 

Job Felix (1719-90), A Bohe- 
mian historian. At an early age he joined a 
monastery, his cloister name being Gelasius a 
Santa Cathabina. He was born at Prague, 
where he was appointed royal historiographer 
because of his original researches into the do- 
main of Bohemian history. The Bohemian So- 
ciety of Sciences erected a monument to his 
memory. His own works, as well as the numer- 
ous treatises published by the society mentioned, 
still have considerable scientific value. Jlis 
principal publications are: Wenceslai Hagek a 
Lihocisan Annates Bohemorum e Bohemica Edi^ 
Hone Latine Redditi et Notts Illustrati (6 vols., 
1761-83) and Monumenta JSistorica Bohemice 
nusquam ante hao Edita (6 vols., 1764—86). 
For his rare critical acumen and his publication 
of monumental historical works in his native 
tongue, Dobner has been called the founder of 
Bohemian historiography. 

BOBREE^, Peteb Paul (1782-1825). An 
English classical scholar, born in the island of 
Guernsey. He graduated at Trinity College, 
Cambridge, in 1804, was appointed fellow of 
Trinity in 1806, and regius professor of Greek 
in 1823. He devoted himself to the classics and 
enjoyed the intimate friendship of Person, whose 
notes on Aristophanes he published in 1820, 12 
years after Person’s death, with an edition of 
the Plutus; in 1822 he edited Photius’ Lexicon 
after Person’s notes. His own notes on various 
Greek and Latin authors were published in 
1831-33, in 4 vols., under the title Adversaria. 
A small volume containing Miscellaneous Notes 
on 7i was added in 1835. Consult 
Luard, in Dictionary of National By.;." a id g. 
vol. XV (London, 1888), and Sandys, A History 
of Classical Scholarship, vol. iii (Cambridge, 
1908). 

BOBRITCH, a town of Bulgaria. See Ba- 

ZABJIK. 

BOBROLITBOV, d6-br6-lo5^v, Nickolat 
Alexandkovitcii (1836-61). A Kussian critic 
of tbe same school as Belinsky and Cherny- 
shevsky (qq.v.). Born at Nizhni Novgorod, of 
cultured parents, he learned Krylov’s fables 
when only three years old. At 10 he entered 
a clerical school, where his brilliant abilities 
excited the envy of his older classmates. At 17, 
forbidden by his father (a parish priest) to 
attend the TJniversity, he entered the St. Peters- 
burg Pedagogical Institute. There he continued 
his remarkable development, failing of a gold 
medal owing to his participation! in ' certain 
student activities. At 18, losing both his par- 
ents, be had to support not only himself, but 
all his brothers and sisters. Hard work- ^o 


undermined his health that he died of tuber- 
culosis at 25, only four years after his literary 
career began. His best work, consisting of 
literary criticism, appeared in the Contem- 
porary, a famous Russian periodical. These 
critical essays fill four large volumes. Dobro- 
lubov was one of the greatest Russian critics. 
His influence upon Russian thought in the six- 
ties — ^when Anglo-French utilitarianism was 
supplanting Hegelian metaphysics — cannot be 
overestimated. ^ 

BOBROVSKY, d6-br5v'ske, Josef (1753- 
1829). A Bohemian writer, the “patriarch of 
Slavonic philology.” He was born in Hungary, 
where his father was stationed in garrison. His 
education was carried on in German, and he 
learned his native tongue from his schoolmates 
when a boy of 10, He studied in Deutsehbrod, 
Klattau, and Prague, and entered the Order of 
Jesuits, but 10 months later, on its dissolution 
in 1773, returned to Prague and acquired a 
solid reputation through his knowledge of 
Hebrew and his theological scholarship. While 
tutor in the family of Count Nostitz (1776-87), 
he had the necessary leisure to devote himself 
to scientific pursuits and gradually developed 
into an ardent studt-nl ('mixCm-j < iwinected 
with the Bohemian : i-p. i m- lan- 
guage, and literature, * 1780-87 is- 
sued several periodical i ■ ■ dealing with 

those questions. Appointed subdirector (1787) 
and then rector (1789) of the General Seminary 
at Hradisch, near Olmiitz, he made many 
enemies by his outspokenness and fearless criti- 
cisms of men prominent in the political and 
social life of the country. In 1790 the seminary 
was closed, and Dobrovsk:^ retired into private 
life. Two years later the Royal Bohemian Scien- 
tific Society, then recently founded, sent him on 
a scientific mission. At the society’s expense, 
Dobrovsk:^ visited Denmark, Sweden, Finland, 
and Russia in 1792, and Germany, Switzerland, 
and Italy in 1794, in search of ancient Bohemian 
manuscripts and books plundered during the 
Thirty Years’ War. In 1801 he manifested 
symptoms of insanity. Thoxigh he soon recovered 
from the first attack, the fits of mental aberra- 
tion kept ’.•■mri’r.r I’.r.ri bis death. When out 
of his mii.ii, l).» was eager to destroy 

his works, and it was during one of these fits 
that lie burned the manuscript of the Lusatian 
Dictionary, which was ready for the press. 

Ali--..n,L‘5 one of the most ’■ • 

in ■?'.< p' r M(i of the revival o. i ' i ■ 

(q.v.), i)obrovsk:^_ did not believe in the possi- 
bility or even desirability of a Bohemian renais- 
sance, his favorite advice to the enthusiasts be- 
ing, “Leave the dead alone.” His interest in 
the literary remains of the nation did not go 
beyond scientific investigation. This difference 
from the point of view of the younger enthusias- 
tic scholars turned into a serious breach when 
Dobrovsk:^ attacked the authenticity of the fa- 
mous Judgment of Lihusha, discovered by Hanka 
in 1817. Jungmann, Hanka, Oelakovsk:^, Pa- 
lack:^, and even Safafik bitterly denounced him 
as a “Slavonizing German/’ but Dobrovsk^^, 
though keenly grieved at the animosity of his 
erstwhile friends, never ohangt^d hi-- vievs. His 
principal works are: fores ILoeta Boho^ 

mioarum (1783-84) ; GesoHohte der hdhnvLsohcn 
Bprathe und dltern Litteratur (1792’; 2d ed., 
18 18) ; Bildsdmkeit der slaioisohen Spraohe 
(1799) ; Deutsoh-hohmAsohe^ W^rt&r'buoh (1802— 
21); Lehrgehaude der hdhmischen Bpraohe 
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(1809; 2d ed.^ 1819), the first scientific expo- 
sition of the structure of the Czer'i Ir.-rp'r j-'. 
remarkable for its analysis of the 
words from roots and for the simplified theory 
of inflect* ■ ■ * ^ * " clensions and con- 

, stems ; and Insti- 

. ■ •jinguce Slavicce Dialecti Veteris (1822), 

an epoch-making work in its field- 

DOBBTJDa-A, d6-broo^ja, or DOBBOGSA 
(anciently Scythia Minor), A name applied to 
the southeastern portion of Rumania (q.v.), 
bounded by the Danube on the north and west, 
Bulgaria on the south, and the Black Sea on 
the east. Its area was formerly about 6000 
square miles, but, including the territory added 
to it by the Treaty of Bucharest of Aug. 10, 
1913, is about 9500 square miles (Map: Balkan 
Peninsula, G 2). Pop., 1880, 147,246; 1899, 
267,808; 1905, 297,800, consisting of Bifi j 
Rumanians, Tatars, Circassians, Turks, (J-reeks, 
Armenians, and Jews. After the Balkan War 
of 1912-13 its population increased to about 
500,000 inhabitants. Before 1878 ii IdoML'- .1 
to Bulgaria. The Dobrudja is an 
fertile district. -Vgricultui e is the principal oc- 
cupation of its iTiluLbilant?-. Cereals, tobacco, 
beet, vines, t -in iTc nts, and mulberry 

are the chief \\-\r nl plsn i' raised. For fur- 
ther details, see Rumania. 

DOBSCHtiTZ, ddp'shuts, Eentst voisr (1870- 
). A German biblical critic. He was born 
in Halle; was educated at the universities of 
Leipzig, Halle, Berlin, and Jena, where he was 
professor extraordinary in 1899-1904; and then 
in succession was professor at . B* 

lau (1910), and Halle (1913; N I • 

exegesis). His most important published works 
treat the history of the apostolic age; they in- 
clude: Kerygma Petri (1893) ; Studien zur Text- 
kritik der Vulgata (1894); Die 'urchristUche 
Demeinde (1902, probably his greatest work; in 
English, Christian Life in the Primitive Church, 
1904) ; Prohlcme de<i apostalischen Zoitalfers 
(1904); Da9 apostclische Zeitalter (1905: in 
Swedish, French, and English versions), “Thes- 
salonians,” in Meyers Kommentar (7 th ed., 
1909) ; The Eschatology of the Gospels (1910) ; 
Das Decretum Gelasianum (1912) ; The In- 
fluence of the Bible on Civilization (1914).* 

DOBSON. See Cortdalis. 

DOBSON^ (Heney) Austin (1840- ). 

An English poet and critic. He was born at 
Plymouth and was educated at Beaumaris, Coy- 
cnlry. nrid Sirassburg. intended tO adopt 

the proft --ion of his"" father, civil engineering, 
but in 1856 entered the Board of Trade as a 
clerk, from which he did not retire until 1901. 
In 1868 he published some poems in Trollope’s 
St, Pa'if'is Magazine and soon attracted atten- 
tion by his skillful, and graceful handling of 
French artificial forms of verse — the rondeau, 
ballade, and others — and by his delicate satire. 
George Eliot was among those who early recog- 
nized the fine quality of his literary and poeti- 
cal gifts. In 1902 he received the degree of 
LL.D. from, the University of Edinburgh. 
Anxonor his volumes of poetry are: 'Vignettes in 
Rhyme (1873)5 Proverbs in For cblain, , {1S77)' ; 
Old World Idylls (1883); At the Sign of the 
Li/W * His ■ collected poems^ first ap.- 

p^ted inA897 (9th ed., 19l3). His Uprose in- 
clude!: lives' 6t Hogarth (1879;,“ enlarged, 
19,00*)'' Fielding (1883');,' Steele;' (1886) , Gold- 
smith T 18881 ,*RicHardson’ (1902%' and Fanny 

■\TrxT \rXJ <> 


Burney (1903) ; Thomas Bewick and his Pupils 
(1884); Memoir of Horace Walpole (1890); 
The Paladin of Philanthropy ( 1899); Eight- 
eenth-Century Vignettes (3d series, 1892, 1894, 
1896) ; Sidewalk Studies (1902) ; Old Kensing- 
ton Palace (1910) ; At Prior Park (1912). He 
was also active as an editor, especially of eight- 
eenth-century authors, and notably of Guy, 
Goldsmith, Steele, Richardson, and Madame 
D’Arblay — the Diary. All his work, including 
a large number of contributions to the more 
important magazines and reviews, to encyclo- 
paedias, and to the Dictionary of National Biog- 
raphyy is marked by scholarship, an exacting 
taste, and literary finish, grace, and charm. 

DOBSON, William (1610—46), An English 
portrait paiiiu-r. He was born in London and 
studied imder ilie engraver Robert Peake and 
the German painter Franz Cleyn; but his prin- 
cipal artistic training was gained as assistant 
to Van Dyke, who strongly influenced his art. 
He was presented to Charles I by Van Dyke, 
and after the latter’s death was appointed court 
painter. Dobson painted portraits of the Kang, 
the Prince of Wales (Windsor Castle), and 
members of the royal family and the court, in- 
cluding the Earl of Essex (Klnole Park), Lord 
and Lady Fairfax (National Portrait Gallery, 
London), and Endymion Porter (National Gal- 
lery ) , one of his finest achievements. The color 
and brushwork of his last period, which began 
after 1640, show also the influence of Tinto- 
retto, for which reason he was called the ‘‘Eng- 
lish Tintoretto” by Charles I. Dobson’s ex- 
travagance n-ub'd bi h- imprisonment for 
debt under 1'n* I’rci shortly^ before his 

death. Many of his portraits are^ln English 
private collections; others are^ at Windsor 
Castle, Hampton Court, and in th4 National 
Portrait Gallery. His few historical and re- 
ligion < pictures are of less importance. 

DCCEN, do'tsen, Beenhard Joseph (1782- 
1828). A German ; IJ" •b-j’*-'. boi?! at Osna- 
briick. He studied a ii- rir g ‘Ti. where he was 
a pupil of Heyne. and at Jena, and from 1804 
was conuccl(Ki wiih the Stale library at Munich, 
of which he was, in 1811, appointed custodian. 
His reputation is based largely on the critical 
examination of the Old and^ Middle High Ger- 
man manuscripts, which were deposited at Mu- 
nich in consequence of the seculariz^-tion of the 
cloisters in Bavaria. He was the first to call 
attention to the jni]iorthnce, in the study of 
the history of the German language, of the short 
fragments of early prose, the first Latin-Ger- 
man dictionarie=:, and the German glosses to 
L^tin manuscripts of the period from the eighth 
to the twelfth century. He was one of the 
editors of the Museum fur altdeutsdhe Littera- 
tur und Kunst (2 vols., Berlin,* 1809-1 1)- 
Among his publications may be (it"- 1 ih< 7:9- 
cellaneen zur Geschichte der deut'-'ih'U T.^itcra- 
•tur und Kunst C2 vols., Munich, 1867f09). 

DOCENT', d6-ts6nt' (Lat. docere, to, teach). 
A tekcl-'er in German universities, with full ofli- 
cial relations. ' In its more general sense the 
term includes professors of all grades and the 
'privatdbcent (q.V.). In American universities 
it indicates a member of the .teaching staff of 
the lowest grade. In Clark University (q.v.) 
it is a distinction bestowed ahntially upon those 
“whose 'work has already marked a distinct ad- 
vance beyond the doctorate and who wish -to 
engage in research.’’' The appointee is* expect^ 
to deliver some' lectures, may receive a salary, 
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ind may be ^‘formally invested with the Ucentia 
locendi . . . the highest formal academic honor.” 
h the University of Chicago ( see^ Chicago', 
Jnivebsity of ) , docent is a rank just above 
hat of fellow. See University. 

DOCENT.® ( Lat., from Gk. AoKtjral, Doketai, 
rom Sofceij', dokeifiy to seem). The name given 
n the early Church to those who held that the 
naterial body and human nature of Jesus Christ 
vere a semblance and not a reality. Gnosticism 
iould not conceive the real union of the divine 
lature with a body composed of matter, which 
,hey held to be the seat of all evil. When some 
gnostics became Christian, they met the diffi- 
lulty in one of three ways: the body of Christ 
v^as either considered a real earthly body, but 
tot belonging essentially to His nature and 
mly assumed for a time ; or it was declared to 
le a mere appearance or illusion; or, finally, it 
vas believed to be a heavenly body, composed 
)f ethereal substance, though having the ap- 
)earance of being material. Most Gnostic Chris- 
,ians held Bocetism in one or other of these 
hree forms, though some denied the divine 
lature of Jesus Christ and reduced him to a 
nere human sage. Later, Bocetism appeared 
n other sects, as the Manichaeans ( q.v. ) , and 
iven Clement of Alexandria and other Church 
'athers have been charged with this tendency. 
:;)onsult the Histories of Doctrine, by Fisher 
(New York, 1896), and Harnack (trans. by 
Buchanan, Boston, 1894-1900). See Gnosticism. 


only in the water in which the ship floats, but 
that body of water becomes a dock only by vir- 
tue of the walls which more or less completely 
surround it, the gates (in the ease of the wet 
dock ) which maintain it on even level, and 
the warehouses, service railways, and freight- 
handling machinery which line its sides. 

Wet docks are common to the ports of Eng- 
land, France, South America, and the Orient 
at places where the tide ranges are higher than 
10 feet. A few of the large ports so equipped 
are London, Liverpool, Cardiff, Aberdeen, Dub- 
lin, Swansea, and Dunkirk, in Great Britain; 
Havre, Marseilles, Rouen, and St. Nazaire, in 
France; Hamburg and Kiel, in Germany; Cal- 
cutta, in India ; Cape Town, in South Africa ; 
Antwerp, in Belgium ; Buenos Aires, in Argen- 
tina, and Hongkong, in China. 

The wet dock is normally an extensive basin 
walled off from the tidal sea by a lock chamber 
and a swinging gate similar to those used in 
canal locks ( see Canal ) , or more rarely by a 
specially shaped caisson gate which is floated 
into place. It is provided with a number of 
piers, quays, or wharfs at which vessels may 
be moored. On account of variation in design, 
due primarily to geographic and topographic 
conditions, the different docks of the world can- 
not be classified into types and described as 
such; so a description is given below of one 
London wet dock, which will exemplify the gen- 
eral principles of their design. 



KOYAL ALBERT AND VICTORIA DOCKS, LONDON, ENGLAND. 


BOCK (Ger. Dock, of uncertain origin). Any 
space or structure in or upon which a ship may 
DC berthed or held for loading, unloading, re- 
pairing, or safe-keeping. Bocks are of two 
kinds — ^wet docks, with the subclass of tidal 
locks ; and dry docks, with the subclass of float- 
ing docks. A wet dock is a basin surrounded 
:)y quays, the entrance to which is closed by a 
^ate and in which the water level is constantly 
Lt the same height; they are employed where 
the range of tide is considerable, such as at 
Liverpool with 30-foot difference in tide level. 
A. tidal dock is a similar basin open to the har- 
bor waters, in which the water level fluctuates 
vith the rise and fall of the tides; they are 
employed where the tide variation is so low 
IS not to cause serious inconvenience to vessels 
moored in the dock. 

Wet Bocks. The wet dock and the tidal dock, 
aiore commonly known by the general term 
'dock,” are primarily for the purpose of berth- 
ing vessels for loading and unloading and are 
% part of the great port systems in the service 
yf commerce. Fundamentally the dock consists 


The Royal Albert and Victoria docks at Lon- 
don (see figure) are excavated across a neck of 
land formed by a bend in the river Thames and 
thus have two entrances, one at each end. Be- 
ginning at one end, there is a dock 350 feet long 
and 80 feet wide, which opens into a basin that is 
separated by a gate from the Royal Albert Bock, 
This dock is 6500 feet long and , 490 feet wide 
and has an area of 84 acres. A channel 80 feet 
wide connects the Royal Albert Bock with the 
Royal Victoria Bock. This dock is 1050 feet 
wide and has a series of jetties or piers on one 
side to increase the amount of quay space; 
the total area is 74 acres. The Royal Victoria 
Bock opens into a tidal basin 16 acres in area, 
which in turn opens into the Thames by means 
of a canal and lock. The depth of water in the 
Albert Bock is 30 feet and in the Victoria Bock 
28 feet. 

Only one wet dock with gates exists in the 
United States; that is at the port of Seattle, 
Washington, and is now in course of construc- 
tion. The lock is a double structure, compris- 
ing a large chamber for heavy shipping, log 
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England coast to about 2 feet at Galveston, 
Tex., at the Mediterranean ports, at Glasgow, 
Scotland, and Hamburg, Germany. The almost 
universal form of dock in America is a series 


the water excluded as before, it is called a slip 
dock. All of the large dry docks are graving- 
docks. The following table gives the dimen- 
sions of some of the largest in existence. At 



of rectangular water spaces between piers which 
project out from the bulkhead line, although 
tidal-basin docks are found in a few places. 
The Atlantic Docks and the Erie Basin in Brook- 
lyn are examples. The Atlantic Docks were 
commenced in 1841 and were several years in 
construction. More than 200 acres of land were 
secured by the Atlantic Dock Company, and 40 
acres of low marshland were converted into a 
basin. Excavation over the whole 40 acres was 
done mainly with dredges and was carried to 
a depth of *20 feet below low-water mark. The 
outer inclosure was made with piers of crib- 
work, consisting of timber hlled with stone, 
which were sunk into trenches 30 feet below 
high-water mark. The cribs were 25 feet thick 
at the base and were placed 150 feet apart, that 
being the width of the pier. In the basin are 
a number of wooden piers where vessels are 
loaded. Upon the cribwork piers large stone 
warehouses are built. On the inland side is the 
commercial wharf, 2000 feet in length. The 



CEOBS SECTION OF LEVIS DKY DOCK, CA.NADA, 


Erie Basin, near the Atlantic Dock, contains 
two graving docks. 

A Bry Bock is a masonry or timber-lined 
basin connecting with the harbor waters and 
having approximately the shape of a ship’s hull, 
into which a vessel can be floated and which 
can then be closed and emptied so ns to leave 
the vessel propped up on struts and blocks with 
the bottom dry and available for cleaning and 
repair.®. When the vessel is floated into the 
dock and the xvater removed, either by natural 
or artificial means, it is called a graving dock, 
while, when the vessel is partially removed from 
the water by means of ways, and the rest of 


least one of the entrance locks to all of the 
large wet docks is so arranged as to be available 
as a gi'aving dock. 


LARGE GRAVING DOCKS OF THE WORLD 



Length 

feet 

Entrance 

Width 

feet 

Depth 

feet 

England (Commercial) 

‘ 1,000 

100 

64 

Newport 

Bristol 

875 

100 

' ■ 34 

Liverpool 


94 

32 

Canada Dock 

925 

Gladstone Dock 

1,020 

1 120 

44 

England (Naval) 


S3 

33 

Chatham 

650 

Portsmouth 

850 

110 

47 

Rosyth 

750 

100 

40 

Germany 


98 

37 

Kiel* 

574 

Withelmshaven. ..... 

820 

131 

36 

Feancb 


118 

46 

Cherbourg 

820 

Brest 

820 

118 ^ 

46 

United States 


110 

36 

Brooklyn Navy Yard . 

700 

Seattle Navy Yard , . . 

863 

143 

47 

Boston (city) 

1,162 

120 

45 

Canada 


120 

45 

Quebec f. 

1,150 


* A 1000-ft. dock is to be provided at ICiel as one of the 
locks of the enlarged Kiel Canal, 
t trader construction, 1914, 


Material. Before the advent of Portland 
cement concrete most do(d<s were built of rough 
stone faced with cut granite. In France and 
England particularly the old docks arc very 
excellent examples of masonwork and show 
well coursed and bonded faces. Borne of tbc 
earlier docks were built with rough stone, with 
granite quoins and copings only. With the 
introduction of Portland cement (•oncrete took 
the place of the rough stone backing in Eng- 
land, while in France the cheapness of labor, 
together probably with adherence to precedent, 
has caused the retention to this day of band- 
laid rubble mass work- In Germany concreto 
was adopted for the mass work of clocks built 
towards the end of the last century. It is only- 
in the latest and largest works in Europe that 
concrete surfaces appear. In the United States 
the original material used in dcKdc construction 



DOCKS 



1. UNITED STATES NAVY FLOATING DRY DOCK “DEWEY.” 

2. DRY DOCK No. 2/ NAVY YARD, PUGET SOUND, WASHINGTON. U. S. S. “Oregon” in Dock. 
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was timber, except in tbe ease of some of the of five pontoons or water-tight boxes. Three of 
earlier dry docks of granite in the United States these compose the bottom of the dock, while two 
navy yards, but with the advent of concrete it form the side walls. These pontoons are divided 
has been largely applied to dry-dock construction, by means of partitions into 40 water-tight com- 
As noted above, there are practically no wet partments, and each has an inlet for the ad- 
docks in the United States. mission of sea water and an outlet connected 



THE DBY DOCK AT LEVIS ON THE ST. LAWRENCE KIVER OPPOSITE QUEBEC. UNDER CONSTRUCTION, 1914, 


Bloating Bry Bocks have been built in con- by piping with steam pumps for expelling the 
siderable numbers in both Europe and America, water. The vessel is floated in and carefully 
the majority of them b^ng for vessels of from centred over the keel blocks, and the pumps- are 
2000 to 4000 tons. They are of steel or iron then set to work to remove the yater from the 
frame and plate construction, in design similar compartments. As the dock raises the vessel 



CROSS SECTION MASONRY DRT DOCK, BOSTON NAVT YARD, 

to ships. The latest and largest floating docks 
are given in the accompanying table. 


SECTION OF THE ALGIERS FLOATING DRY DOCK. 


out of the water, shores are inserted between 
The New Orleans (Algiers) Bock, shown here- the vessel’s hull and the side walls, and the 
with holding a 15,000-ton battleship, consists pumping is continued until the floor of the dock 



New Orlcana. 

Havana 

Bermuda . , - . 
Philippine la. 
Rotterdam. . . 
Rotterdam. . . 
Amsterdam. . 

Hamburg 

Kobe 


feet feet feet tons 

525 lOO 28.0 16,000 $810,000 

450 82 27.5 10,000 1,000,000 

545 100 32.0 15,500 1,350^000 

500 100 32.0 16,000 1,124,000 

361 6,000 327,000 

557 95 27.0 14,000 486,000 

429 78 20.0 7,000 281,000 

720 108 25.0 35,000 

532 70 26.0 12,000 




DOCK 

is raised above the water level. The Philippine 
Island dry dock, De'ioey, was constructed at 
Sparrows Point, Md., in 1905 and towed to the 
Philippines. It is in three sections, so as to 
be self-docking. If the central section, which 
is 316 feet long, is to be docked, the two end 
sections are detached, placed beneath it and 
exhausted of water, while if the end sections 
are to be docked they are placed in the mid- 
section as a vessel would be, and it is pumped 
free of water. The dock is operated by steam. 

Consult: Colson, 'Notes on Dock Construction 
(London, 1894) ; Stevenson, Design and Gori' 
struction of Earhors (ib., 1886) ; Cunningham, 
Principles and Pra^ctice of Dock Engineering 
(2d ed., ib., 1910); Cardemoy, Les ports mo- 
dernes (Paris, 1900) ; Staniford, Report on the 
Physical' Characteristics of European Seaports 
(New York, 1911). Consult also the proceed- 
ings of the various engineering societies and 
the engineering journals. 

DOCK (AS. docce, probably connected with 
Gael, dogha, burdock). A name applied to 
those species of the section Lapathum, of the 
genus Rumesc, which are not acid or only 
slightly so, and of which the flowers are per- 
fect or polygamous. The other species are gen- 
erally called sorrel ( q.v. ) . The docks are mostly 
large, perennial, herbaceous plants, natives 
chiefly of temperate climates, with large, gen- 
erally lanceolate or ovate leaves, and panicles 
of small greenish flowers. They multiply rap- 
idly by seed, have great taproots, and are with 
difficulty eradicated from pastures. The best 
mode of dealing with them is generally found 
to be repeated cutting away of the leaves and 
shoots, by which the plants are killed. Many 
of the species prefer watery places. A number 
are natives of the British Isles, and several of 
the European species have been introduced into 
North America, where also a number of indig- 
enous species are found and have been trouble- 
some weeds. Useless and even troublesome as 
the docks are generally esteemed, the large, 
astringent roots are yet capable of being bene- 
ficially employed in medicine; and those of the 
greater water dock (Rumea hritarmioa) ^ in 
particular, for which the Druids entertained a 
superstitious veneration, are administered as an 
antiscorbutic, astringent, and tonic. Those of 
Rumex crispus, the yellow dock, are used in the 
same manner. The roots contain variable quan- 
tities of tannin, and the occurrence of this in 
large quantities in canaigre (Rumex hymench 
sepalus) (q.v.) has been made use of in tanning 
fine grades of leather. The young leaves of a. 
number of species are often used as potherbs. 

A large variety of this plant previously un- 
known to the Indians was introduced by the 
white settlers and followed their westward ad- 
vance so persistently that it was named by the 
Indians of the west ‘‘the white-man’s foot.” 

DOCK, Lavinia. L. (1858- ). An Ameri- 

can writer on nursing, born in Harrisburg, Pa. 
She gra<lnj;T ‘:l from the Bellevue Hospital Train- 
ing School in 1886. She served in the Johns 
Hopkins Hospital, Baltimore (1890-93), Cook 
County Hospital, Chicago (1893-96), and also 
in a yellow-fever epidemic at Jacksonville, Fla., 
and at the Johnstown (Pa.) Flood. In 1898 
she became a resident member of the Nurses’ 
Henry Street Settlement in New York City. 
She was elected secretary of the American Fed- 
eration of Nurses and of the International 
Council of Nurses. Her writings include: Text- 
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Book of Materia Medica for Nurses (1889; 4th 
ed., 1905); History of Nursing (1907; vols, 
iii, iv, 1912), with M. Adelaide Nutting; Hy- 
giene and Morality (1910). 

DOCKET (also, obsolete or rare forms, doc- 
quet, doquety dogget; probably a diminutive 
noun from dock, to shorten, from dock, Icel- 
dokr, stumpy tail). In law, an official record 
of judicial proceedings. Originally the term 
was used to denote a brief summary of the con- 
tents of a document upon which it was indorsed. 
It is probable that these memoranda in time 
came to be transcribed in a book to which the 
name of docket was then applied. _ This was 
particularly the case with records of judgments, 
and in the United States a register of money 
judgments is called a docket. Under statutes 
giving judgments the force of liens on the real 
estate of the judgment debtor, it is not the ren- 
dering or the “entry” of the judgment, but its 
docketing, which gives it that effect. 

But the principal use of the word “docket” 
in the United States is as the name of a list of 
causes before the court for trial, entered in the 
order in which the case is to be called, in a 
book kept by the clerk of the court. Such a 
docket is called by the practice of some courts 
the calendar. The docket, or calendar, is 
usually called over at the opening of the court 
each day in order to ascertain wat cases are 
ready for trial and to determine the order in 
which they shall he heard. The term “docket” 
is also employed in England to designate a copy 
of a chancery decree left with the proper clerk 
of the court for enrollment. 

DOCK WARRANT. A written instrument, 
in the nature of a warehouse receipt, given by 
a dock owner to the consignor of goods therein 
described, acknowledging their receipt and en- 
gaging to deliver them to the owner or to his 
assignee. It differs from a hill^ of lading at 
common law in that it is not, like the latter, 
a symbol of the goods for which it is given, and 
its assignment and delivery, even to a purchaser 
of the goods for value, does xfOt have the legal 
effect of a delivery of the goods themselves. 
The reasons assigned for this difference are two: 
1 . A bill of lading is an ancient mercantile doc- 
ument governed by the rules of the law mer- 
chant, while a dock warrant is modern and, 
controlled by common-law principles. 2. A bill 
of lading is the representative of goods winch 
are at sea or in the possession of a common 
carrier on land. One who transfers this docu- 
ment does all that is possible for him to 
give possession of the goods to the purchaser, 
On the other hand, it is always possible^ for 
parties to a sale and purchase of goods in a 
dock owner’s possession to make an actual trans- 
fer of that possession. 

The foregoing doctrine of the common law has 
been changed by the Factors Act in England, 
which puts dock warrants on the same footing 
with bills of lading. As a species of warehouse 
receipts, they are declared by statute to be ne- 
gotiable in many of our States. 

Consult: Blackburn, Contract of Hale (2d ed., 
London, 1885) ; Benjamin, Treatise on the Law 
of Hale of Personal Property (7th ed., Bennett, 
ed., Boston, 1899) ; Stevens, The Elements of 
Mercantile Law (4th ed., London, 1903) ; Bon- 
stead, Commercial Laws of the World: America, 
vol. xvii (ib., 1913). 

doctor (Lat., from docere, to teach). A 
title formerly used, in accordance with its deri- 
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vation, to signify a teacher in general; in more 
recent times it is a title of honor conferred by 
universities. The word had long been used as a 
general term for teacher, before it came to des- 
ignate degree or rank in the learned hierarchy, 
to which only the united body could advance 
the candidate. In this sense it seems to have 
been first used at Bologna about the middle of 
the twelfth century — not earlier, as it is never 
found applied to the learned Irnerius, the re- 
generator of the Roman law at that period, 
who called himself judex, and was called by 
others magister, dominus, or causidicus. The 
first to bear it were the so-called “four doctors” — 
Bulgarus, Martinus, Jacobus, and Hugo. 'When 
it began to be formally bestowed, it conferred 
the unrestricted right to teach, and a voice in 
the granting of degrees to others. Originally 
confined to teachers of civil law, by the end of 
the century it was also applied to canonists; 
a decretal of Innocent III proves the existence 
of docto7'es decretorum as well as of doctores le~ 
gum. This distinction between the two branches 
of the law has left a trace even to the present 
day in the degree granted by some universities 
in Germany and America of J.U.D., juris utri- 
usque doctor, ^doctor of both laws,^ and in the 
more familiar LL.D., where the double L stands 
for the plural legum. In the thirteenth century 
doctors of medicine, grammar, logic, and phi- 
losophy are found; the jurists, however, seem 
to have attempted to limit the use of the title 
to themselves, leaving that of magister to the 
theologians and others. The University of 
Paris almost immediately followed in the foot- 
steps of Bologna, the first bestowment of doc- 
tors having taken place in the year 1145, in 
favor of Peter Lombard and Gilbert de la Por- 
ree, the greatest theologians of the day. The 
emperors were accustomed to grant the univer- 
sities the right of appointing doctors of law 
by their authority and in their name; in the 
same way the popes conferred the right in re- 
gard to canon law. Throughout the Middle 
Ages, however, there was a tendency to use 
indiscriminately the titles of master, doctor, 
and professor. In the University of Paris, and 
others which closely imitated it, the term “mas- 
ter” was commonly used in the faculties of med- 
icine, theology, and arts ; but the title of 
professor is frequently, and that of doctor oc- 
casionally, employed. At first ^ the same con- 
fusion existed at Oxford, but during the fifteenth 
century the custom gradually prevailed in the 
Rnglish universities of limiting the use of the 
title “doctor” to the faculties of law, theology, 
and medicine. In Germany the title was known, 
as early as the thirteenth century and for a 
long time very highly regarded; doctors were 
recognized, even hy the Imperial law, as entitled 
to the privileges of nobility. But when the 
degree began to be carelessly conferred, they 
sank in the public estimation, until it was pos- 
sible for a proclamation in Hesse-Cassel, 1762, 
to put them in the tenth class, with valets and 
the like. In Prance, also, while up to the Revo- 
lution the highest consideration attached to the 
tatle of Doctor of the Sorhonne (q.v.), that^ fa- 
mous theological faculty which was called “the 
pei^etual council of the Galliean church,” such 
was by -no means the case with the degrees of 
the other schools of learning. FUretiSre, in his 
dictionary, defines a scholar as a man who 
learns, and a doctor as a man who forgets. In 
England the doetor’a degree was not introduced 


into the universities till the reign of John or 
Henry III. Por a time it was a very rare and 
highly prized honor, and the ceremony of con- 
ferring it was attended with scenes of feasting 
and revelry, of which curious accounts will be 
found in Anthony a Wood, History and Antiqui- 
ties of the University of Oxford (London, 1792- 
96). In modern times the title of doctor has 
been applied almost everywhere to the three 
faculties of theology, law, and medicine. In 
America and Germany it extends to that of 
philosophy, and in the latter country the degree 
of “doctor of philosophy and master of arts” 
is conferred, as if the two were equivalent. Ox- 
ford and Cambridge, and in modern times some 
of the German and American universities, also 
create doctors of music. The doctor’s degree 
is, in general, conferred at the instance of the 
dean of the faculty to which it appertains. It 
is granted on examination, or after at least the 
ancient form of publicly defending a learned 
thesis in Latin has been observed; or else it is 
an honorary degree, conferred in consideration 
of the general reputation of the recipient for 
eminence in some particular branch of learning, 
or occasionally on account of some other distinc- 
tion. The musical degree in the English univer- 
sities, which is equivalent to the master’s degree 
in other faculties, there being no degree of mas- 
ter of music, is given only after approval of a 
cantata composed by the candidate and per- 
formed at his expense. Consult: Rashdall, Uni- 
versities of Europe in the Middle Ages (Oxford, 
1895) ; Denifle, Die Universitdten des Mittelal- 
iers his IkOO (Berlin, 1885) ; and the authori- 
ties referred to under Untveesitt and De- 
gree. Por professional uses of the degree of 
D.C.L., see Doctors’ Commons. 

doctor, The. A romance by Robert 
Southey, first issued anonymously (1834). 

DOCTOR AND STUDENT. The title of a 
celebrated little book on the common law, which 
made its appearance in the reign of Henry VIII, 
probably about 1530. It is attributed to one. 
Christopher Saint-Germain, a barrister of the 
Inner Temple, about whom nothing definite is 
known. The work was originally composed in 
Latin and is cast in the form of a dialogue be- 
tween a doctor of divinity and a very learned 
“student” of the common law, the latter in- 
structing the former in a somewhat didactic 
manner in the mysteries of his system. It con- 
tains some suggestive discussion of legal prin- 
ciples, common-law doctrine being sometimes 
effectively contrasted with the * -p' 1 :*'‘g 

doctrine of the civil law, usually u \ ' -.i =- 

vantage of the latter. The hook contrasts the 
doctrine of consideration in contracts, which 
was then beginning to take form in the English 
legal system, with the Roman law doctrine of 
causa and throws a good deal of light upon the 
former. The work is a mere fnigirieni. howeyer, 
and though is has enjoyed a < .Mi-hlcraMc repu- 
tation it never rose to the rank of a legal au- 
thority. It appears to have taken on its present 
English form in the lifetime of the author, being, 
perhaps, translated hy his own hand. It has 
pn*"-i‘d throiigli many editions, the best being the 
( \)\ Muchall, published in Dublin in 
1792, and republished in Cincinnati in 1874. 

DOCTOR FISH. See Sueoeon Prsir. 

DOCTOR JE'KYLD.. See Strange Case of 
Dr. Jekyll and Mr. Hyde. 

DOCTORS^ COMMONS. A name applied 
both to the association of doctors of the civil 
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and canon law in London, practicing by exclu- 
sive privilege in the ecclesiastical courts, and 
to a building erected by them about 1567 near 
St. Paul’s for the accommodation of those courts 
and the Court of Admiralty. The doctors were 
divided into two classes — advocates and proc- 
tors — corresponding to attorneys and solicitors, 
and were headed by a president, the dean of 
arches for the time being. Admission to prac- 
tice was granted to a D.C.L. of Cambridge or 
of Oxford by the decree of the archbishop, after 
an elaborate ceremony. The college was dis- 
solved in 1S57 and the property sold, the proc- 
tors being given privileges of solicitors and 
receiving compensation, and solicitors being al- 
lowed to act as proctors. The principal eccles- 
iastical court comprised in the Doctors’ Com- 
mons was the Court of Arches, the appellate court 
of the Archbishop of Canterbury, presided over 
by the dean of arches, with original jurisdic- 
tion in all ecclesiastical cases in the Province of 
Canterbury, and also in cases raised by letters 
of request. (See Letter.) Divorces were for- 
merly tried here, but are now tried by the 
Divorce Court. The other courts have in the 
main suffered the same fate. They comprised 
the Archdeacon’s Court, for ecclesiastical cases 
in the archdeaconry ^ the Prerogative Court, 
with certain probate jurisdiction (now trans- 
ferred to the Probate Court) ; the Faculty Court, 
for the granting of dispensations; and the Court 
of Delegates, in cases of ecclesiastical appeals 
(now transferred to the judicial committee of 
the Privy Council ) . The buildings as well as 
the (vr-.Mni/Miion of the Doctors’ Commons have 
disappeared, the Courts have been r.U 1 

with others, the ofiicials have lost tneir special 
])ri\ ih'uc", but the old names remain, and yrill 
probably die out but sldwly. For the statutes 
‘ the changes in the old arrangement, 
. ! ■ • • and 21 Viet., c. 77; 21 and 22 Viet., 

cc. 95, 108; 23' and 24 Viet., c. 27; 33 and 34 
Viet., c. 28, s’. 30; 40 and 41 Viet., c. 25, s. 17. 
'Consult also Stow, Survey of London (London, 
1598). See Aeciies, Court of; Attorney; 
Barrister; Solicitor. 

DOCTORS OF THE CHURCH. A title 
long current for' the most eminent of the early 
Christian teachers, and applied especially to the 
four Greek fathers — Athanasius, Basil, Gregory 
Nazianzen, and Chrysostom — and the four Latin 

r t ■ . \ I Ambrose, and Greg- 

I- . I» I ■ I icent times the title 
has been formally conferred by the Pope on 
saints eminent for theological learning, some as 
modern as St. Alphonsits Liguori (died 1787). 
In the Middle Ages the name of doctor was 
freely applied to the leading theologians, with 
some' additional expression characterizing the 
peculiar gift of the Writer designated. 

The following alphabetical li-'t of such affixes 
is taken from Wetzor and Wcltc, Kirchenlecoi- 
Icon, 2d ed. by Kaulen (Freiburg, 1882-1900). 
The date is that of death, and the contractions 
are as follows: 

O.Carm. = Carmelite O. Preem. »?»Prsemonstra- 

O.Carth. = Cai thu-iian. tensian, 

O.Cist, =CistGrcian. O.S.A. =Aiipustinian. 

O.M. =MinoritGor O.S.B. =Beriedjctiiic. 

Frantpiscan. O-Tiria. == Trinitarian. 

O.P. =sDommioan. S.J. «Jesuit. 

Doctor abstractionum, acutus et illuminatissi- 
mu8 — Francis of Mayroni. 1325 or 1327. 
— acutissimtis — ^Francis della Rovero (Pope Six- 
tus IV), 1484. 


Doctor abstractionum, acutus — Gabriel Vasquez, 
S.J., 1604. 

— admirabilis (mirabilis) — ^Boger Bacon, O.M., 
1294. 

— amoenus — ^Robert of Cownton, O.M., about 
1340. 

— angelicus, communis, or cherubicus — St. 

Thomas Aquinas, O.P., 1274. ^ 

— authenticus — Gregory of Rimini, O.S.A., 1358. 
— authoratus, copiosus, fundatissimus et solidus 
— Richard of Middleton, O.M., about 1300. 
— ^beatus et fundatissimus — Giles Colonna, 

O.S.A., 1316. 

— ^bonus — Walter Brinkelius, O.M., about 1310. 
— Christianissimus — John Charlier of Gersou, 
1429. 

— Christianus — ^Nicholas of Cusa, 1464. 

— elarus — Louis de Montesinos, 1621. 

— elarus et subtilis — Dionysius junior, O.Cist., 
fifteenth century, 

— collectivus — ^Landolfo Caracciolo, O.M., 1351. 
— columna doctorum — William of Champeaux, 
O.S.B., 1121. 

— communis — St. Thomas Aquinas, O.P., 1274. 
— conspicuus et planus— Walter Burley, after 
1337. 

^contradictionum — John Wessel, 1489. 

— divinus, eestatieus — John of Ruysbroeck, 1381- 
— doctorum — Anselm of Laon, 1117. 

— dulcifluus — Antony Andrea, O.M., about 1320. 
— ecclesise — St. Thomas Aquinas, O.P., 1274. 

— eestatieus — Dionysius of Rickel, O.Carth., 1471. 
— elegans et facundus — Peter Aurcoli, O.M., 1322. 
— eminens — St. John of Matha, O.Trin., 1213. 

- . \ . 1* i - T - Wyclif, 1384. 

— exceilentissimus — Antony Corsetti, 1503. 

— eximius — John Tisserius, O.M., about 1564, 
and Francis Suarez, S.J., 1617. 

— famosissimus — Peter Alberti, O.S.B., about 
1426. 

— faniosus — Bertrand de la Tour, O.M., 1334. 

— fundamentalis, subtilis et perspicacisaimus — 
John Faber of Bordeaux, about 1350. 

— fundatus- — ^William Verus (de Waria), O.M., 
about 1270 . 

— illibatua — Alexander Alamannicua, O.M., fif- 
teenth century. 

— illuminatua — Raymund LulU, O.M., 1315. 

— illurainatus et sublimis — John Tauler, O.P., 
1361. 

— ‘illustratus — Francis Picenus, O.M., fourteenth 
century. 

— illustris or illustratua — Adam of Marisco, 
O.M., about 1380 

— inclytus^William Maokelfield, O.P., about 
1300. 

— ingeniossinius — Andrew of Neufeh^teau, O.M., 
about 1300. 

— invincibilis — Peter Thomas, O.M.,- fourteenth > 
century ( ? ) . 

— invincibilis et aingularis — William of Occam, 
O.M., 1349. 

— irrefragabilis, fona vitse, monarcha theologo- 
rum — Alexander of Hales; O-M., 1245. 
•^magnus — ’Albertus — O.P., 1280. 

— magnua, universalis — Alan of Ryssel, O.Cist., 
1202. 

— marianus — St. Anselm of Canterbury, 1109, 
and John Duns Scotus, O.M., 1308. 

— ^mellifluus^St. Bernard, O.Cist., 1153. 

mellifluua alter — -iEllred, O.Cist., 1166. 

— mirabilis — Antony Perez, S.J., 1649, and Roger 
Bacon, O.M. 

— moralis — Gerhard Eudo, O.M., 1349. * 
^notabilis — Peter of Ryssel, O.M. 
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Doctor abstraetionum, ordinatissimus or orna- 
tissimus — John of Bassoli, O.M., about 1347. 
— ornatissiraus et sufiSeiens — Peter of Aquila, 
O.M., about 1344. 

— ^pacificus et proficuus (profitabilis) — ^xsicholas 
Bonet, O.M., 1360. 

— planus et utilis — Nicholas of Lyra, O.M., 1341. 
— prseclarus — Peter of Kaiserslautern, O.Prsem., 
about 1330. 

— ^prtestantissimus — Thomas Netter of Walden, 
0-Carm., 1431. 

— profundissimus — ^Paul of Venice, O.S.A., 1428; 
Gabriel Biel, 1495; John Alphonsus Curiel, 
O.S.B., 1609. 

— profundus — Thomas of Bradwardine, 1349. 

— refulgidus — Peter Philargi (Pope Alexander 
V), 1410. 

— resolutissimus — William Durand of Saint- 
Pourgain, O.P., 1332. 

— resolutus, princeps Averroistarum — John Ba- 
con, O.Carm., 1346. 

— scholasticus — Peter Abelard, 1142; Gilbert de 
la Porree, 1154; Peter Lombard, 1164; Peter 
of Poitiers, 1205 ; and Hugh of Castro Novo, 
O.M., after 1322. 

— seraphicus — St. Bonaventura, O.M., 1274; 

sometimes also St. Francis of Assisi, O.M., 
1226. 

— solemnis — ^Henry Goethals of Ghent, 1293, 

— speculativus — James of Viterbo, O.S.A., 1308. 
— sublimis — Francis of Baeho^e, O.Carm., 1372, 
and John Courtecuisse, about 1425, 

— subtilis — John Duns Scotus, O.M., 1308. 

— subtilissimus — Peter of Mantua, fourteenth 
century ( ? ) . 

— suecinctus — Francis of Ascoli, O.M., about 
1340. 

— summus doetorum — Peter of Belle-Perche, 
1308. 

— universalis — Albert the Great, O.M., 1280. 

— ^venerandus — ^Walfried de FontibUs, O.M., after 
1240. 

DOCTOB’S TALE, The. A story contained 
in Chaucer^s Canterbury Tales, supposed to be 
narrated by a doctor of physio, and consisting of 
an English version of the Pomari legend concern- 
ing Appius and Virginia, as recounted in the 
Roman de la Rose,’ 

DOCTOB SYNTAX: See Combe, William. 

DOCTRINAIRE, ddk'trS'nUr' (Fr., theorist, 
from Lat. doctrina, doctrine ) . A term used to 
. I ■ ne who is an advocate of principles 
r .1 ■ I of practical schemes in government 
and politics. After the first restoration of the 
Bourbons, in 1815, the term came to be applied 
in France to a portion of the parliamentary Op- 
position which urged the adoption of a plan of 
government somewhat similar to the English sys- 
tem of a limited monarchy with parliamentary 
control. For these views they were ridiculed 
by Republicans and Monarchists and called doc- 
trinaires. Mounier, Lally-Tollendai, Clermont- 
Tonnerre, Talleyrand, and the Abb6 Montesquieu 
were the true fathers of the’ party. They had 
their rallying point in the salons of the Due de 
Broglie, and were led in the Chamber by Royer- 
Collard and supported in the press by Gui- 
zot, Villemain. Barante. and The younger inora- 
bers of what afterward lu'cairie the Orleans 
party.' The development of the constitution on 
the basis of the chart e of Louis XVHI was their 
watchword, but their real inspiration was de- 
rived from England. When the revolution of 
1830 occurred, they became the advisers and min- 
isters of Louis' ’Philippe, and were more deeply 


imbued with the principles of constitutional 
monarchy than any other political party that has 
ever existed in France. The revolution of 1848 
did away with the doctrinaires as a political 
party exerting an influence on the government, 
and the term ceased to be used save historically 
or in an abstract sense. Consult : Thureau- 
Dangin, Le parti Ube^'al sous la Restam'ation 
(Paris, 1876), and the memoirs of Guizot (2 
vols., ib-, 1858-68), Barante (ib., 1890), and 
Due de Broglie (ib., 1886). There is an Eng- 
lish translation of Guizot’s Memoires, under the 
title of Memoirs to Illustrate the History of my 
Own Time (4 vols., London, 1858). 

DOCTRINE. See Dogma. 

DOCTRINE, Fathers of Chbistiait, or Doc- 
TTEsiNABiANS. A clerical brotherhood in the Ro- 
man Catholic church. It was founded by C4sar 
de Bus (1544—1607), who after a military career, 
turning to piety, was ordained in 1582 and be- 
came zealous in all good works. Devoting him- 
self especially to opposing the progress of the 
Huguenots in France in 1592, he joined with 
Romillon, a canon of Isle, who was a convert 
from Calvinism, Pinelli, a canon of -or ( ’j an 1 
two others to form a <■: 

priests for the purpose cT Christian 

doctrine to the ignorant. It was confirmed by 
Clement VIII in 1597, and the fouii-ler. res'gn- 
ing his canonry, became its first feup(‘rior. lie 
left a reputation for great sanctity and was 
declared venerable by Pius VII in 1821. His 
successor, Father Vignier, afre-r foiin<l'ntr *='''• is'l 
daughter houses, sought to make th<^ })rotMci bool 
a regular ■ ■ _ * . * with solemn vows. Pope 

Paul V ! ■ - on condition that they 

should unite with some existing * ' » ■ 

gation. In 1616, accordingly, th(^ • ■ . • ■ 

nection with the Italian congregation of So- 
masco, founded by St. Jerome JEmiliani; but a 
few members, not fi'oling bound to make the sol- 
emn vows, joined the i'ri'ncb Oratorians. The 
conneOtion was dissolved by Innocent X in 1647, 
and Alexander VTI allowed the Doctrinaires (as 
they are called in France) to make the simple 
vows, with the addition of that of perseverance. 
Under the new system they spread into Italy. 
After great , difficulties from the French Revolu- 
tion, and internal di-^en^ions vhich ended in 
Pius yll T against' any vows for 

the future, . ■ ^ ' themselves useful in the 

nineteenth century, especially in schools and dio- 
cesan rninaries, and at the_ present time have 
about 600 members. De Bus also founded an 
o~d(^r for women, called D.j ii'.'bi--"- cr Christian 
Doctrine* which later l-c I '.e, French 

irrsuline-. 

, DOCZI, do'ts^, Ludwig VON (1845- ). An 

Hungarian publicist and author, .horn at Oden- 
burg. He was educated in Vienna and Budapest, 
was for a time a journalist, in 1867 became an 
official in. the Austro-Hungarian Ministry of the 
Interior, and latcT a councilor in ihut of Toivign 
Afiairs. His publications include tic 
UtoLso prdfeta~ [ISQS) and I C^o/:, ’I'ln*, Ki'-s’ 
(1871), several works in pro-c, fiction, and 
poems. .'He also made some translations intq- 
Hungarian, in particular of tlie’ first part of 
Goethe’s Faust (new ed., 1878) and of Schiller’s 
poems (1903-05). * . 

DOD, Daniel (1788-1823). An Ameriqan 
mechanician., born in Virginia. He was gd'^^catecL 
at Rutgers College and became one of the Dao^t 
successful engine builders in the United^^tesi 
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He constructed the engine for the Sava7inah, the 
first steamer that ever crossed the Atlantic. He 
was killed by a boiler explosion at Hew York 
City 

DODD, Frank Howard (1844- ). An 

American publisher, son of Moses Woodruff 
Dodd. He was born at Bloomfield, H. J. In 
1870, with Edward S. Mead, he succeeded to the 
business of his father, under the firm name of 
Dodd and Mead, the establishment becoming, 
with the admission of Bleecker Van Wagenen in 
1876, Dodd, Mead and Company. Afterward he 
became the active head of the firm and was in- 
strumental in establishing the Bookman in 1895, 
the Hew International Encyclopaedia (1902; 
2d ed., 1914-15), and other important enter- 
prises. He was elected a vice president of the 
American Publishers’ Association. As book- 
sellers, the firm became one of the leading au- 
thorities upon and dealers in rare books. It 
has published the works of many distinguished 
writers in all branches of literature. 

DODD, Moses Woodruff (1813-99). An 
American publisher, born at Bloomfield, H. J. 
After ist Princeton in 1837, he en- 
tered ; Theological Seminary, but 

was soon obliged by ill health to relinquish his 
studies for the ministry and in 1839 formed 
a partnership with John S. Taylor, then a lead- 
ing publisher of Hew York. Mr. Taylor having 
withdrawn in 1840, he continued the business — 
subsequently to be known as Dodd, Mead and 
Company — under the style of M. W. Dodd until 
his retirement in 1870. The publications of the 
hous ' ■ ' I’lis period were chiefly theological 

and ^ ..1. 

DODD, Walter Fairleigh (1880- ). 

An American university professor and writer on 
political science, born in Hopkinsville, Ky. He 
graduated from Florida State College in 1898 
and gained his Ph.D. at the University of Chi- 
cago ; had charge of the section of foreign law 
in the library of Congr(«-. ('1904-07); held a 
research appointment -ir Hopkins Univer- 

sity (1908-10) ; and was first an associate in 
political science (1910-11), and then assistant 
professor at the University of Illinois. He be- 
came one of the editors of the American Politi- 
cal Science Review. Besides contributions to 
legal and technical journals he is author of Mod- 
ern Constitutions (2 vols., 1909) ; Government 
of the District of Columhia ; Revision and 

Amendment of State Constitutions (1910). 

DODD, William (1729-77). An English 
clergyman and man of letters. He was born at 
Bourne, in Lincolnshire, graduated at Clare 
Hall, Cambridge, in 1750, and was ordained in 
London, where he became a popular preacher. 
In 1763 he was appointed King’s ■' i-''*' 7 

tutor to Philip Stanhope, the fifth 1 . • ' • • • - 

terfield. For nut'mpiing to gain preferment 
by bribery in 1774 he wa& removed from the list 
of king’s chaplains, and he lived abroad for two 
years. His extravagances led him in after life 
to forge the signature of his former pupil, the 
Earl of Chesterfield, for £4200; he was tried, 
convicted, and executed, in spite of the efforts of 
his friend, Dr. Johnson. Among his numerous 
writings are: Beauties of Shakespeare (1752), 
which supplied Goethe with his first knowledge 
of the poet; Reflections on Death 11763) ; a 
n'ary on fl'C BihU' (1765—70) ; and a 
no- II'. Thoii'nhts in Prison M777 ). Consult Fitz- 
irorald, 1 rnrvo'i^ Vorn'-r'i (T.f.nrlon. 1865). 

DOD'DER (AS. dodder, probably connected, 


as being a yellow plant, with AS. dydrin, OSax. 
dodro, OHG. totoroy yolk of an egg), Cuscuta. 
A genus of plants referred by some botanists to 
the family Convolvulacese, and regarded by 
others as the type of a small distinct family, 
Cuscutacese. The plants afe leafless, climbing 
parasites, with flowers in dense clusters; have 
scales on the tube of the corolla alternate with 
its segments, and a spiral threadlike embryo, 
lying in a mass of fleshy albumen. There are 
about 100 known species of Cuscuta, chiefly 
found in the warmer temperate parts of the 
globe, about 20 occurring in the United States. 
The name “dodder” is often extended to all of 
them. One or two species of Cuscuta are natives 
of Great Britain, parasitic on leguminous plants, 
heath, thyme, hops, nettles, etc. A species of 
dodder, Cuscuta epilinum, is very injurious to 
crops of flax in Germany, and leguminous crops 
often suffer from Cuscuta epithumum in the 
south of Europe and elsewhere. Some of these 
species have been introduced in clover and 
alfalfa seed from Europe and are fast becoming 
serious pests of clover and alfalfa fields. Only 
clean seed should be sown, and where dodder has 
become established the crop should be cut and 
burned before the dodder seeds mature. It usu- 
ally appears first in isolated patches, the spread- 
ing of which may be prevented by careful atten- 
tion. The seeds are slightly smaller than clover 
seed and may bescreened out if care be given 
the operation. Tne seed of dodder germinates 
in the ground, but the stem soon seeks to attach 
itself to plants by little rootlets (haustoria) 
which it sends out, and the original root dies. 
The appearance of dodder has been described as 
resembling “fine, closely tangled, wet catgut.” 
For illustration, see Plate of Parasitio Plants. 

DODD'HIDGE, Philip (1702-51). An Eng- 
lish nonconformist clergyman and writer. He 
was born in London and was educated for the 
ministry at Kibworth, in Leicestershire, where 
he became pastor of a ■'i' - m- * *:“'« •■'.\ition. 

In 1729 he received a -jm’ Ji- and 

became president of tin- t’.K- ■h)iric al academy there 
(now New College, l-I}UM;>-irad,i . He formed 
a society for the distribution of Bibles among 
the poor and submitted to his denomination what 
was probably the first project for foreign mis- 
sions among the Nonconformists. His principal 
: le: The Rise and Progress of Religion 
it t - (1745), which has been translated 

into many lan^ages; The Family Expositor 
(1730-56) ; and his Course of Lectures, deliv- 
ered to the students under his charge and pub- 
lished by the Rev. Samuel Clarke (1763). Many 
of his hymns are still sung, including “0 God of 
Bethel, by whose hand,” “Awake, my soul, 
stretch every nerve,” “O happy day, that fixed 
my choice,” “Hark, the glad sound* the Saviour 
comes,” and “How gentle God’s commands.’* 
He improved Jeremiah Rich’s system Of short- 
hand. Consult The Correspondence and Diar^ 
of Philip Doddridge, ed. by his great-grandson, 
John Doddridge Humphreys (Londo«i, 1820—31), 
anl V'c biogi'Midiy (1880) by Stanford. 

DODDS* Ailxander (1874- ). An 

American editor, born in Allegheny, Pa. After 
graduating from Duffs College (Pittsburgh, Pa.) 
in 1890, he engaged in news writing and edi- 
torial work. He was associate publisher of The 
Builder, Pittsburgh (1894-96), night editor of 
the Pittsburgh Dispatch (1902), associate pub- 
lisher of the Telegraph, Sharon, Pa. (1902-04), 
and night editor of the Gazette Times, Pitts- 
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burgh (1905—08). In 1908 he became manag- 
ing editor of the Christian Science Monitor, 
Boston, and in 1909 vice president of the United 
Press Associations. 

BO'BECA!NrE''SIA (Greek for twelve islands). 
The name applied since the Turkish wars of 
1912-13 to the group of islands occupied hj 
Italian forces off the southwest coast of Asia 
Minor. The group constitutes the southern 
Sporades and consists, from north to south, of 
the islands (q.v.) of Patmos, Lipsos, Leros, Ca- 
lymnos, Cos, Nisyros, Astropalia, Tilos, Symi, 
Rhodes, Carpathos, and Casos, besides a number 
of minor uninhabited islets. Sponge fishing is 
the principal occupation of the islanders, who 
are known as expert divers. Fruits and vege- 
tables are also raised for export mainly to 
’ * ’ ' ’ ^ certain quantity finds its way 

to the . ■ ■ Anatolian coast. By far the 

large majoriLy of the islanders are Greeks. 

The islands are claimed by Greece. By the 
terms of the Treaty of Uausanne, which ter- 
minated the Turco-Italian war, Italy agreed to 
restore the islands to Turkey. The breaking 
out of the Balkan War, however, prevented this 
stipulation from being carried out. At the 
time of writing (April, 1914) all interested 
parties have agreed to let the European Powers 
decide jointly the fate of the islands. 

BOBEC'ASTYLE (Gk. twel'i>e + 

<rruXoy, column ) . In classic architecture a term 
denoting a composition showing 12 columns in 
front or end elevation, as in the portico of the 
Chambre des Deputes at Paris. 

BOBEC'ATHE'OW. See Cowslip. 

BOBE BE BA BEBKEBIE, d6d de la 
br\in'r^', GihlIiAUME, Vicomte (1775-1851). A 
French soldier, born at Saint-Geo ire (Is^re) . He 
served in the engineer corps in the Rhenish, 
Egyptian, and Italian campaigns, distinguished 
himself at Rastadt, and in 1805 he became a 
colonel. He directed the siege operations at 
Saragossa in 1809, was promoted to be general 
of division in 1812, and maintained a iiiagnTu cut 
defense of the fortress at Glogau in 1SI3. In 
1823 he was commander of engineers in the Span- 
ish : ■ *" 1840 was appointed president 

of ‘ on fortifications, and in 1840— 

45 completed the defenses of Paris. He received 
the marshaPs baton in 1847 — ^the first engineer 
since Vauban, it is said, to he thus honored. 

BOBEBBEIH, de'der-lin, Budwiq (1791- 
1863). An eminent German classical scholar, 
born at Jena. He studied under Tiersch in 
Munich (1810-11), then two years in Heidel- 
berg, and later in Erlangen and Berlin. In 1815 
he became professor of classical philology in 
Bern, and in 1819 was called to Erlangen as rec- 
tor of the gymnasium and professor of classical 
philology in the university. Here he remained 
until his death. Boderlein combined with ac- 
curate scholarship a rare enthusiasm and skill 
in teaching which had a most important influ- 
ence bn the schools and the teachers of Bavaria. 
His most important published works are: edi- 
tions of Sophocles’ GSdnpns Goloneus (1825) ; 
Tacitus (1841-47) : Horace’s Epistles (1856-58) ; 
Horace’s Satires (1860) ; Iliad^ (1863-64). He 
also wrote the following treatises: LateiniscJie 
Synonymen und EtyiTiologien (6 vols., 1826— 
38) ; hateinische 'Worthildung (1838) ; Hand- 
huch der lateinischen Synonymih ( 1839 ; 2d ed., 
1849) ; JSandbuch der lateinisohen Etymologie 
(1841); E&merisohes 0-lossarium (1850-58); 
Reden und ^'Ajufsdtze * ( 1860 ) . Consult Bursian, 


GeschicJite der klassischen Philologie in Deutsch- 
land, vol. ii (Munich, 1883), and AUgemeine 
deutsche Biographie, vol. v (Leipzig, 1877). 

BOBG-E, Chaples Richards (1847- ). 

An American expert on fibres and fibre indus- 
tries. He was born in Mississippi and was edu- 
cated at Sheffield Scientific School, Yale. He 
became associated with the United States De- 
partment of Agriculture in 1867, was for 10 
years director of the Agricultural Museum, and 
in 1890 was appointed special agent in charge 
of fibre investigations for the Department of 
■ (:Pt!i!e. His Dictionary of the Fibres and 
Fibre Plants of the World (1897) is a work of 
considerable value, and he is also author of a 
number of pamphlets on fibres. He was a mem- 
ber of the jury of awards at a number of 
expositions. 

BOBGE, Cleveland Hoadley (1860- ). 

An American merchant, son of William E. Dodge 
and brother of Grace H. Dodge, born in New 
York City. He graduated from Princeton Uni- 
versity in 1879. He was chosen a director of a 
number of banks, insurance companies, and 
other corporations, became treasurer of the El 
Paso and Southwestern Railroad and vice presi- 
dent of Phelps, Dodge & Co., and served as 
vice president of the New York Chamber of 
Commerce. With Y. M. C. A. interests he ac- 
tively identified himself, as president of the 
hoard of trustees of the New York association 
and as a member of the international commit- 
tee; and he was elected president of the board 
of trustees of Robert College, Constantinople. 

BOBGE, Francis Saeford (1842-1908). An 
American soldier, born in Danvers, Mass. He 
fought in the Civil War, reSntered service as 
first lieutenant in the Ninth Cavalry (colored) 
in 1866, and in 1880 was transferred to the 
paymaster’s department with the rank of major. 
Thereafter he was advanced through the grades 
to be paymaster general with tiie rank of brig- 
adier general in 1904; he was retired in 1906. 
In 1870, with four troops of the Ninth Cavalry, 
he destroyed a large Indian camp in the Guade- 
lupe Mountains; hut his most famous exploit, 
of 1879, consisted of a voluntary 100-mile forced 
march with troop D of his regiment to the re- 
lief of Major Thomas T. Thornburg, whose small 
force near Mill Creek, western Colorado, the 
Indians threatened to annihilate. Fighting their 
way through the Indians, Bodge and his men 
joined Thornburg in his rifle pits and helped 
to hold the enemy at bay until reenforcements 
arrived. For this feat, one of the most brilliant 
in Indian warfare. Bodge was awarded the con- 
gressional medal of honor and brevetted major 
in 1880. 

B.OBGE, Grace Hoadley. An American 
leader in Y. W. C. A. and other religious, social, 
and educational work. She was horn in New 
York City, a daughter of William E. Dodge and 
sister of Cleveland H. Dodge. Actively interested 
during more than 30 years in plans for social 
betterment (especially in increasing opportuni- 
ties for self-supporting girls and young women) , 
and having at her command part of her father’s 
large fortune, she was failed to many positions 
of service. At various ti rrics -he was a member 
of the New York City school board, treasurer 
of Teachers College (Columbia University), and 
president of the Working Girls’ Society. She 
built a chain of hotels for working girls and 
through personal influence and quiet hut nota- 
ble generosity accomplished the unification and 
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assured success of the Young* Women Christian 
Associations of the United States — this was her 
great work. She was elected president of the 
national board of the Y. W, C, A. and became a 
meinber of the world’s committee. In 1912— 
13 she gave $350,000 for the national board 
and metropolitan association buildings in New 
York City. Miss Dodge edited Thoughts of 
Busy Girls (1892), wrote A Bundle of Letters 
to Busy Girls on Practical Matters (1897; 
trans. into several foreign ' . , and is 

co-author of Mliat Women Gan Juarn (1899). 

DODGE, Geenville Meleen (1831- ). 

An American soldier and civil engineer. He 
was born at Danvers, Mass., and was educated 
at Norwich University, Vt. He was a member 
of the government survey along the Platte, one 
of the first surveys for a railway to the Pacific. 
He fought throughout the Civil War and rose 
to the rank of major general of United States 
volunteers. In 1864 he commanded the Six- 
teenth Corps of General Sherman’s army in the 
campaign before Atlanta (May to September) 
and subsequently succeeded Rosecrans as com- 
mander of the Department of Missouri. In 
1866-70 he was chief engineer of the Union 
Pacific and in 1871-81 of the Texas and Pacific 
Railway. From 1867 to 1869 he served as a 
member of Congress (Republican) from Iowa, 
and in 1898 was made president of the commis- 
sion appointed to investigate the charges of 
mismanagement relative to the Spanish-Ameri- 
can War. 

DODGE, Jacob Riciiaeds (1823-1902). An 
American < iihi.r<il statistician, born at New 
Boston, N. ii. He received an academic^ and 
technical education. After teaching in Missis- 
sippi (1845-49) and editing a paper at Nashua, 
N. H. (1850-54), he was editor of the American 
Ruralist at ^ ^ ' Ohio, in 1857—61. For 

24 years he ■ ■ reports of the United 

States Department of .V-ji'b and he also 

contributed to the agricultural press and to 
the tenth census and wrote pamphlets on rural 
economics. He had charge of forei^ commis- 
sions for the Department of Agriculture in 
1873 and in 1887^ and in 1893 joined the edi- 
torial stair of the Country Gentleman. His 
publications include: Red Men of the Ohio Val- 
ley (1860) ; West Virginia: Its Farms and 
ForestSf Mines and Oil-Wells (1865) ; Farm and 
Factory (1884). 

DODGE, James Mapes (1852- ). An 

American mechanical engineer, horn at Waverly, 
N. J. He was educated at Cornell University 
and at Rutgers College. His important work 
was in connection with the improvement of con- 
veying machinery and applianeciS. Settling in 
Philadelphia, he became chairman of the Link 
Belt Company and president of the Dodge Coal 
Storage Company and of the J. M. Dodge Com- 
pany. He was at one time vice president of 
Franklin Institute, and in 1903 he was presi- 
dent of the American Society of Mechanical 
Engineers. His address on The Money Value 
of Technical Education Trcdning was published 
in 1903, 

DODGE, Maet Abioate (c.1830-96). An 
American writer, known as “Gail Hamilton,’* 
born at Hamilton, Mass. She was an editor of 
Our Young FolJcs, Boston (1865-67). Her writ^- 
ings were aggressive, brilliant, and popular, 
though in the main ephemeral. She Wrote: 
Gala Days (1863) ; Red Letter Days in Apple-- 
thorpe (1866) ; Woman^s Wrongs (1868); Th^ 


Battle of the Books (1870); Woman's Worth 
and Worthlessness (1872) ; Sermons to the 
Clergy (1875) ; Our Common School System 
(1880); The Irrepressible Book (1885); James 
G. Blaine (1895); Chips, Fragments and Ves- 
tiges (1902), Ed. by H. A. Dodge. Her pen 
name was Gail Hamilton, the former word being 
the last syllable of Abigail, the latter her birth- 
place. Consult H. A. Dodge, Gail Hamilton's 
Life in Letters (2 vols., 1901). 

DODGE, Maey Elizabeth Mapes (1838- 
1905). An American editor, poet, and juvenile 
writer, a daughter of Prof. James J. Mapes. 
She was born and educated in New Y"ork and 
became ’ the wife of William Dodge, a lawyer 
of that city, but was soon left a widow. She 
began literary work on the staff of Hearth and 
Home and in'l873 became editor of St. Nicholas, 
the juvenile magazine, which under her direc- 
tion came to occupy a field practically undis- 
puted in the United States. A frequent con- 
tributor to other periodicals, she also wrote 
several volumes of juvenile verse and prose, of 
which the more noteworthy are Hans Brinker ; 
or, The Silver Skates (1865; a new illustrated 
ed., 1913; translated into five European lan- 
guages and crowned by the French Academy) ; 
Tlieophilus and Others (1876); Donald and 
Dorothy (1883); The Land of Pluck (1894); 
The Golden Gate (1903). She also published 
collections of poems: Along the Way (1886); 
When Life is Young (1894) ; Poems and Versos 
(1904). 

DODGE, Richard Elwood (1868- ). An 


Ami • ■ . * ■ born at Wenham, Maas. 

He ■ I. ''arvard University in 1890 


and taught geology there for four years ; taught 
at Teachers College (Columbia University') , 
where he became professor of *. . ■ ' r 

1897 ; and was also an assistant c ■ . I 
States Geological Survey (1800-95). In 1899 
he became associate editor of the Bulletin of 
the American Geographical Society, and he was 
editor of the Journal of School Geography 
(1897-1901), the Journal of Geography (1902- 
10), and of the Annals of the Association of 
American Geographers. Besides many articles 
on the teaching of grography and on the south- 
western part of the <1 States as the home 

of ancient peoples, he is also author of Reader 
in Physical Geography for Beginners (1900); 
Geography in the Horace Mann Schools (1901) ; 
The Teaching of Flementary 

Schools (1913), witl * ■ ‘ ■ Kirchwey; 

and a series of textbooks on geography. 

DODGE, Theodore Ayraxjlt (1842-1909). 
An American soldier and military historian. 
He was born in Pittsfield, Mass., and was edu- 
cated abroad, studying military science in Ber- 
lin under General Von Frohreich of the Prus- 
sian army and gialnaiing at- the University 
of London in 1861. lie (’cii returned to the 
United States, enlisted as a private in the Fed- 
eral army, lost a leg at Gettysburg, and rose 
to the rank of major in the Veteran Reserve 
Corps in 1864. He was brevetted colonel of 
Volunteers in December, 1865, was appointed 
captain in the re^lar service in July, 1866, 
was brevetted lieutenant colonel in the regular 
army in 1867, and served as chief of the bureau 
of enrollment in the War Department until 
1870, when he was retired. He is best know 
as a military historian and critic, and his Birdls 
Eye View of our Oivil Wat (1883; later ed., 
1897) i^ perhaps the best brief popular account 
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of the var* ■- ’ ’ ■ of 1861-65. His Cam- 
paign of * • ' ■ (1881) has also been 

highly commended. Besides many articles for 
the magazines, he has also published: Patroclus 
and Penelope: A Ghat in the Saddle (1883) ; 
Great Captains (1886); Riders of Many Lands 
(1893); Aleccander (1890); Hannibal (1893); 
CcBsar (1892); Gustavus Adolphus (2 vols., 
1890—95) ; Napoleon (1904), the last five works 
forming part of a projected history of the art 
of war, to be completed in six volumes. 

DODGE, William Earl (1805-83). An 
American merchant and philanthropist. He was 
born in Hartford, Conn., was educated in the 
public schools, and worked for a short time in 
his father’s cotton mill near Horwich, Remov- 
ing to New York with his father, he entered a 
wholesale dry-goods store, and finally, after 
eight years, went into business by himself. In 
1833 he became a member of the firm of Phelps, 
Dodge & Co. He became interested in railroad 
and insurance corporations and invested largely 
in mines and woodlands. He was interested in 
temperance and religious work and was one of 
the most generous supporters of the Young 
Men’s Christian Association and the Freedmen’s 
Bureau. He was a member of the Peace Con- 
vention of 1861 and was a Republican member 
of Congress in 1866. President Grant appointed 
him a member of the Indian Commission. At 
his death hr h ‘‘i li" bequests to religious and 
charitable l■'•. iirhi''. Consult Martin, Wil- 
liam Fj. Dodge, the Christian Merchant (New 
York, 1890). 

DODGE CITY. A city and the county seat 
of Ford Co., Kans., 126 miles west of Hutchin- 
son, on the Arkansas River, and on iho AiclnMnL 
Topeka, and Santa Fe and the Chicago, Rock 
Island, and Pacific railroads (Map: Kansas, 0 
7 ) . The city contains St. Mary’s of the Plains 
Academy (Roman Catholic), United States 
Land Office and Weather Bureau building, and 
a Carnegie library. Dodge City has division 
offices and machine shops of the Santa Fe rail- 
road and is the centre of a .-tock-raKiTig and 
wheat-growing district. In the beventio- i( was 
famous in the West as a lawless Texas cattle- 
shipping point. It owns its water works and 
has adopted the commission form of govern- 
ment. Pop., 1900, 1942; 1910, 3214. Consult 

R. W. ’ h'l r.y City, the Cowboy Capital. 

DODGT.VIT.LIZ. A city and the county seat 
of Iowa Co., Wis., 47 miles west by south of 
Madison, on the Chicago and Northwestern and 
the Hlinois Central railroads (Map: Wisconsin, 
C 6). Deposits of lead and zinc occur in the 
vicinity, and the city has considerable trade 
in live stock ar ’ ''‘■rr r' products. The 

manufacture of ■ j ■ iese is the chief 

industry. D- was the early home of 

Territorial Oox'-rm-r Dodge, for whom it is 
named. Pop., 1900, 1865; 1910, 1791. 

DODGSONF, daj'son, Charles Lhtwidge ( 1832- 
98). An English author, best known by his 
pseudonym, Lewis Carroll. He was bom in 
the village of Daresbury, near Warrington 
(Chester), England. Educated at Oxford, he 
took deacon’s orders in 1861, and from 1855 to 
1881 he was mathematical lecturer at Christ 
Church. He was an acute mathematician, wHh 
a penchant for the intricate and ingenious, and 
made to mathematical literature a contribution 
of high rank in his Eioclid and his Modern Rvudls 
(1879), eccentrically cast in dramatic mold and 
interspersed with jokes. His mathematical pub- 


lications include a Syllabus of Plane Algebraical 
Geometry (1860) and An Elementary Treatise on 
Determinants ( 1867 ) . But he is best known as 
the originator of an unique literary genre in his 
Alice’s Adventures in Wonderland (1865), with 
its continuation in Through the Looking-Glass 
and What Alice Found There (1871), both ad- 
mirably illustrated by Sir John Tenniel. These 
books display a delightful combination of mad 
absurdity and subtle fancy. Their grotesque 
situations compose a peculiar literary tradition. 
The Hunting of the SnarJc (1876), an episode 
none the less enjoyable because its meaning re- 
mains unsolved, was nearly as successful. Sylvie 
and Bruno ( 1889 ) and Sylvie and Bruno Con- 
cluded (1893) were inferior to the previous 
works. A dramatization of the Alice volumes 
by Saville Clarke was presented in London in 
1886. For a full account of Dodgson’s interest- 
ing personality, consult the Life and Letters, 
ed. by Collingwood (London, 1898), and for a 
brief account, B. Moses, Lewis Carroll (New 
York, 1910). 

DODTNGTON, Georgf Bubb, Baro.v Mel- 
COMBE (1691—1762). An English politician. He 
was the son of Jeremiah Bubb, but took the 
name of Dodington in 1720, on inheriting a 
large estate from an uncle of that name. He 
studied at Oxford, was elected member of Par- 
liament for Winchelsea in 1715, and from 1715 
to 1717 was envoy extraordinary to Spain. 
He became very wealthy, controlled five or six 
votes in Parliament, and had an inordinate 
desire to become a power in politics and to be 
elevated to the peerage, and bartered away his 
votes first to one party and then to another- 
He was first a follower of Walpole, deserted 
to the Prince of Wales, and was later allied in 
turn to Argyll, Henry Pelham, Newcastle, and 
•Bute. His variability and the venality of his 
half-dozen votes made him the frequent butt 
of political satire and caricature. He was a 
lord of the treasury from 1724 to 1740, became 
treasurer of the navy under Henry Pelham in 
1744, and in 1755 held the same position under 
the Newcastle-Fox coalition. For his support of 
Lord Bute in 1761 he was rewarded by being 
created Baron Melcombe of Melcombe Regis, 
Dorsetshire. Dodington was one of the last of 
tbe ‘^patrons” and gathered about him some of 
the best-known literary 'men of the time, in- 
cluding Young, Thomson, and Fielding. His 
Diary, published in 1784, is an interesting pic- 
ture of the political and social life of the times. 

DODO (Neo-Lat. didus, Port, doudo, simple- 
ton, possibly connected with Devonshire, Eng. 
dold, dolt, lit. dulled, from dull), or Droistte 
(Dutch, of unknown origin, bloated). An ex- 
tinct specialized pigeon, of which we have knowl- 
edge of two species, the Mauritius dodo (Didus 
cucuUatus), confined to the island of that 
name, and the Reunion dodo (Didus soUta?'ius) 
of the island of Bourbon or Reunion. These 
birds, with the solitaire (Pemphaps), represent 
the family Dididae. They became extinct to- 
wards the end of the seventeenth century. It is 
described by several voyagers of the sixteenth 
and seventeenth centuries, who also spoke of it 
as ^^alghVogel” and '‘dronte,” and seems even 
to have boon brought alive to Europe. The de- 
scriptions of those who saw it arc confirmed by 
several more or less rude drawings preserved 
in various European libraries and museums, 
especially in Holland. These represent a bird 
larger than a swan; of a very heavy and clumsy 
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not written before the beginning of tlie second 
century b.c. 

DOFFEB (from doff, ME. doffe, from do 4* 
of). That part of a carding machine which 
takes the sliver wool or cotton from the cylinder 
when carded. The invention of the doffer wag 
claimed by both Arkwright and Hargreaves. 
See Cakding. 

DOG- (AS. docga). A carnivorous mammal 
of the family Canidae, especially the genus Cams, 
and more SjDecifically one that is domesticated. 
The dog, or dogs, considered as a subject for 
present purposes, requires treatment from sev- 
eral points of view, viz.: 

1. As a tribe, in its zoological relations. 

2. As a more limited group, according to the 
ordinary acceptation of the term “dog.” 

3. As to the relation of domestic dogs to 
mankind. 

The dog tribe includes the whole of the car- 
nivorous family Canidse, for the zoological his- 
tory and character of which see Canidze. ^ It 
embraces a variety of forms which are divisible 
into at least five groups: 

(a) The long-eared fox dog {Otocyorv) of 
South Africa, which is the most generalized 
member of the family. See Fox Dog; Otocyon. 

(5) The bush dog (Icticyon) of South Amer- 
ica, a specialized aberrant form. See Bush Dog. 

(c) The foxes, forming what Huxley called 
the alopecoid or vulpine series, and embracing 
the typical foxes, fennecs, corsacs, kit foxes, 
etc. See Fox; Fennec; etc. 

(d) The hunting dog {Lycaon) of South 
Africa. See Hunting Dog. 

(e) The wolves, forming Huxley’s thooid or 
lupine series, in which are found the wolves, 
jackals, fox dogs, crab-on ling dog, and similar 
wild and donicsiic dog's of the world. 

The first four of these subjects are treated 
of elsewhere, as indicated by the cross references 
noted above. In the last group (e), wolves, 
jackals, .fox dogs, etc., many of the individual 
forms are separately described under their 
names. There remain then for consideration 
here: (1) a group which may properly be des- 
ignated wild dogs, and (2) the domestic dogs. 

Wild Dogs. There exist in southeastern Asia 
and in Australia three or four species of canine 
animals which are hardly separable from the 
genus Ganis by distinct characters of importance, 
yet which seem to form a natural group that 
may be consistently separated as a genus or 
-i!!giiiu- ^ I .li. characterized mainly by the 
li.ck cf i:i(' snail last tubercular molar tooth 
on each side of the lower jaw (as was the case 
with fossil 0 ' 2 /wo by having a compara- 

tively short muzzle, slightly convex facial out- 
line, rather short legs, with long hair between 
the footpads, and 12 to 14 mammae instead of 
the normal 10. The dingo may, for the present, 
be included in this group. Their resemblance 
in general is to jackals, of which Huxley con- 
siders them a locally modified type, but they 
hkve a more ‘^doggy” appearance than either 
jackals or wolves. It is from this resemblance 
that the designation “wild dogs” apises, and 
not ftom the belief that any of them is a 
direct progenitor of modern domestic dogs, even 
though individuals of all of them may occa- 
sionally have been tamed and attached to human 
owners. There is much general resemblance 
among them. In size they somewhat exceed , the 
jackals, being from 30 to 38 inches long ex- 
clusive of the tail, which in all is long (about 


two-fifths of the length of the body) and bushy, 
like that of a jackal or a fox. All have com- 
paratively long and coarse hair, the prevailing 
color of which is rust red in summer and lighter 
in winter, and generally decidedly darker on 
the back and tail than on the chest,^ belly, and 
inside of the legs. They go abroad in the day- 
time rather more than at night, hunt in packs 
of a dozen or more, led by an old male, and 
dwell by families, sometimes ■> in 

crevices of rocks, hollow trees, ana similar re- 
treats, but they do not dig burrows. 

The best known of these is the Indian wild 
dog {Cams, or Cyon, deccanensis) , which in- 
habits the forested parts of the whole Hima- 
layan region, the treeless area of eastern Tibet, 
and southward as far as the great forests of 
India. The more southerly form, known as the 
dhole in the far south of the peninsula, sona 
kuta (golden dog) in central India, and Jcolsufi 
among the Mahrattas, has been set apart by 
some students ( see Mivart, Proceedings of the 
Zoological Society of London, 1890, p. 88) as a 
separate species {Canis primcevus) , but the dis- 
tinction is much doubted. The native name of 
the northern form is “buansu,” to which the 
reader is referred for further particulars. 

The Malay wild dog {Cams rutilans) is a 
rather smaller species, which occurs east of Ben- 
gal throughout the Malay Peninsula and also in 
Java, Sumatra, and perlxaps Borneo. Whether 
the wild dog of Upper Burma belongs to this or 
the preceding species is dubious, and this doubt 
lends color to the opinion of some naturalists 
that these Eastern forms are not specifically 
separate from the Indian one. Blanford regards 
the Malay dog as distinct and describes it as 
smaller, more slender in body and limbs, with 
shorter and harsher hair, a deep ferruginous 
red. Its habits in general seem to be those of 
the Indian dog. 

The Siberian wild dog {Canis alpinus) much 
resembles the others in features and habits. It 
inhabits the forested regions of northern Asia 
as far south as the Altai Mountains and sub-* 
sists almost entirely on deer, which it hunts in 
companies, pursuing them so constantly that it 
is said occasionally to destroy or drive away all 
the deer in certain districts. It also hunts the 
ibex in the high mountains. It appears that 
this semi-Arctic dog changes its summer coat 
of fox red for a long and woolly wii^ter dress 
of yellowish white, as do the Arctic foxes. ^ 

There remains to be mentioned the dingo 
{Canis dingo), which by some naturalists has 
been set apart in a genus {Dingo) by itself. It 
inhabits Australia on^ and boars a considerable 
resemblance to the Himalayan wild dog. Al- 
though numerous in wild packs, it is also kept 
domesticated by the native Australians, by whose 
remote ancestors it may have been introdirced 
into that island from the north. See Dingo. 

Interbreeding, Tamability, and Voice. A 
few special » r}ition-=i may well be made at 
this point, as tending to illuminate the relation 
which domestic dogs bear to the wild forms. , First, 
it appears certain, although it may almost never 
occur under natural conditions, where the pripaal 
instincts of kinship prevent crossing of “spe- 
cies,” that all the various canine animals may 
interbreed and produce offspring. This has 
been accomplished in the case of some species 
in captivity or a state of semidomestication.. 
Whether these hybrid offspring are fertile with 
each other in ^ery case, or usually, is not 
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so certain. A few instances are recorded in 
which they have been found to be so. 

In respect to tamability canine animals are 
much superior as a tribe to feline animals, and 
perhaps no species intelligently tried has 
proved intractable. Pet examples of almost 
every species have been found among the savage 
or partly civilized peoples of the world, and the 
owners of menageries find even wolves submit- 
ting well to the trainers. There seems to be in 
the canine nature, disposing them to gather in 
packs and hunt in concert, and strengthened by 
these practices, a sympathetic element wanting 
in most other carnivores, the cultivation of 
which by man has led to the close affiliation 
between him and his dog, and to the expansion 
of the dog nature into the beautiful fidelity, 
appreciation, and affection it exhibits in its 
higher examples. 

Wild canines may be said to howl, to yelp, to 
whine, to growl, and even — as some have men- 
tioned — ^to bay when pursuing quarry; but none 
truly barks. Much attention was paid to this 
point by Mr. Bartlett, for many years keeper of 
the Zoological Gardens of London, who con- 
cluded from his observation of the captives of 
many wild species under his care that the bark- 
ing of domestic dogs is an acquired habit, but 
one into which wild canines quickly fall by imi- 
tation. well-known instance of this,” Mr. 

Bartlett wrote [Proceedings of the Zoological 
Society of London, 1890), 'Occurred under my 
notice. A wild Antarctic wolf, after a few 
months, hearing the barking of dogs in the im- 
mediate neighborhood, began to bark, and suc- 
ceeded admirably. The same thing has happened 
to my knowledge in the ease of pure-bred Es- 
kimo dogs and dingos.” See Plates of Wolves 
AND Wild Dogs; Foxes and Jackals. 

Fossil Dogs. The ancestors of the dogs, 
wolves, foxes, and jackals may *be traced back 
through the Pliocene into the Miocene and 
Eocene periods, beyond which the ancestral forms 
become so generalized in type that they can with 
difficulty be placed in their respective categories, 
or separated from the ancestors of the civets 
and bears. Indeed, these families, together with 
the Ganidfs, had a common origin in the Eocene 
carnivores, such as Amphicyon, Oalecynus, Gyno- 
diotis, which are synthetic types. The modern 
family of Canidae is a diphyletic group; i.e., it 
has had two sources. One series, terminating in 
the jackal, is thought to bave had a common 
origin with the Viverridae in Cynodictis, The 
second series, comprising the true dogs, foxes, 
and wolves, traces its ancestry from Sapheenus 
and the earlier Amphicyon^ which latter also 
gave rise to the bears. 

Origin of Domestic Dogs. A great amount 
of discussion has taken place over the question of 
the origin of domestic dogs — ^whether they repre- 
sent a separate species, or are the descendants 
of some existing canine species, or are of com- 
posite stock. The present diversity is so great 
that some dogs are no larger than the heads of 
others: that some are almost totally hairless, 
while others wear coats of hair longer than is 
elsewhere known among mammal--, and some 
have narrow skulls with prolonjjfcd jaws, while 
in others the width of^tlie skull is greater than 
its anteroposterior length, and the jaws hardly 
protrude beyond the forehead. Equally remark- 
able differences separate them temperamentally. 
The question- ' then arose: Could all these varia- 
tions be accounted for as the result of domesti- 
VoL. Vn.— 10 


cation and selective breeding acting upon a 
single species; and, if so, what traces remained 
to indicate what that species is, or was? It 
would be unprofitable to enter into all the spec- 
ulations that have been recorded. Some have 
held that our dogs are only modified descend- 
ants of a wolf, the same or essentially similar 
to the modern common wolf; others, that all 
dogs are modified jackals. It has been extremely 
difl&cult for either school to find characteristics 
held in common by all varieties of dogs by which 
to make their comparisons and support their 
arguments. The upcurling of the tail, the 
drooping of the ears, the presence of ‘‘buttons” 
of tan over the eyes, and other alleged charac- 
teristics are not universal and seem compara- 
tively unimportant. Probably the most singu- 
lar characteristic possessed by dogs as con- 
trasted with wild canines of every sort is a 
matter of voice — the bark; but those on the 
borderland of dogdom, such as the Arctic sledge 
dogs and the dingo, do not utter this peculiar 
sound, and, on the other hand, dingos, Eskimo 
dogs, and even wild canines, quickly acquire the 
habit when associated with tame dogs, by imi- 
tating them more or less completely. See Dingo. 

The consensus of modern scientific opinion is 
that our dogs represent the union of several 
strains, which during the long ages since this 
animal began to associate with wandering man- 
kind, have been intermixed until only an indefi- 
nite trace of the original wild ancestry can be 
found; and that this process has continued to 
the present time. An important element, no 
doubt, is wolf; an equally important element, 
jackal. Foxes seem to have had a less part in 
the mixture, hut the former assertion that foxes 
were unable to crossbreed with dogs is now 
known to be erroneous; such hybrids are uncom- 
mon, but do exist, and are no less fertile 
than other canine crosses, such, e.g., as those 
between domestic dogs and wolves or jackals, 
which constantly happen on the frontier of civi- 
lization, both by accident and by intention on 
the part of the owners. But it must be remem- 
bered that wolves and jackals are of various 
species and exist in many parts of the world, 
and that there are various other members of the 
dog family, such as the “wild dogs” of the 
Orient, described earlier in this article, the foxes, 
and the fox dogs and wolves of South America. 
Moreover, sufficient time has elapsed in all prob- 
ability since the domestic races began for species 
of a smaller sort to have become extinct, per- 
haps largely through man’s agency, partly by 
killing them, and partly by nh-^ rbing ihem into 
his domestic family. The p< nil ij.riT,-* - of cer- 
tain races, such as the Japanese pugs and the 
hairless dogs of tropical America, are so great 
as to be accounted for with difficulty, except 
upon the supposition that they are the descend- 
ants of extinct species. 

All canine animals exhibit, more or less 
.plainly, the qualities which have contributed to 
make the character and value of the domestic 
dog what they are. They are courageous, quick- 
witted, and accustomed to possessing and de- 
fending home and property (their captures), 
and to the exercise of both nose and eyes, whose 
faculties are highly developed. More important, 
however; as rendering them susceptible to tam- 
ing and the offer of human friendship, is their 
practice of hunting in companies and aiding one 
another, which has developed in them a social 
disposition much in excess of that in any other 
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class of carnivores, and given them a sense of 
mutual dependence easily transferred to human 
companions and increased by continual human 
association. Hence the fact that in every part 
of the world, and from time immemorial, men 
have been found to own dogs, and the history 
of the dispersion of his dogs is bound up with 
the problem of the dispersion of man himself. 
The practice appears as far back as humanity 
can be traced. We may not be sure that Paleo- 
lithic man kept dogs as camp mates, but “Keo- 
lithic” man, he of the stone village on the hill 
and of the pile-built dwelling on the lake, cer- 
tainly possessed and used them as an aid in 
-keeping his flocks and herds- The oldest monu- 
mental remains of the valleys of the Indus, the 
Euphrates, and the Nile, show that dogs were 
common among these early peoples and in great 
diversity. Certain types well known to-day may 
be recognized, and will be referred to more par- 
ticularly in the special articles on those breeds. 
Consult Berjeau, The Varieties of Dogs (Lon- 
don, 1865), a treatise upon dogs as they are 
found depicted in old sculptures, pictures, en- 
gravings, and books to the end of the seven- 
teenth century. 

It is certain that the first ones tamed were 
of local species, some of which in all probability 
have since become extinct. As tribes enlarged 
and spread out, their dogs would go with them. 
Here and there they would encounter and 
coalesce with other peoples, and an intermin- 
gling of dogs would follow. This, going on in- 
definitely and complicated by constant inter- 
mixture with new blood from the forest — :for 
in no group of animals is interfertility more 
general — ^would speedily bring about a great 
variety of forms. In addition to this, however, 
there must have gone on from the very first, 
besides the varying influences of new climate, 
food, and general environment, a certain amount 
of selective breeding. 

It has been held by Professor Shaler and 
others that the first motive leading to domesti- 
cation of the dog was to provide a resource 
against the recurring famines that afflict ab- 
original life, while others suppose the animaVa 
aid in hunting first made it valuable. Un- 
doubtedly, then as now, the dog was eaten on 
occasion, but it would certainly make itself 
so useful as a watchdog and a hunter as quickly 
to win regard; and there is no doubt that the 
personality of the animal would appeal to the 
afiection of the primeval savages as it does to- 
day. No other human beings are regarded as 
so rude and autochthonous as the northern 
Aiistralians, yet while they eat both the wild 
and tame dingos, and use the latter in hunting, 
they regard many of them as pets, lavish affec- 
tion npon them, and even nurse the puppies 
at the women^s breasts. In recognition of these 
qualities, the best or most interesting puppies 
and older dogs '^ouM naturally be saved when 
any were to be killed for food or other purpose. 
In such isolated circumstances as those of the 
Australians, where there is free and constant 
intercourse between the wild stock and the 
tame, this would have little effect; but in gen- 
eral, where the mixture of several wild breeds 
had already produced diverse hybrids, the xin- 
conscious selection thus brought about would 
soon be effective, and would be followed, as 
civilization began, with a more intelligent and 
definite kind of choice, which must have orig- 
inated selective breeding long before any his- 


tory of it begins. It must have been intelli- 
gently and persistently practiced, in fact, long 
before the earliest civilized records, for monu- 
ments inscribed four or five thousand years ago 
bear pictures of widely diversified and perfectly 
bred races of dogs, such as greyhounds. Consult 
Lydekker, Mostly Mammals (London, 1903), 
and Duerst, Martin Wilchens Grundzuge der 
’Naturgesohichte der Haustiere (Leipzig, 1905). 

Varieties of Bomestic Bogs. No one prob- 
ably has ever attempted to make a complete 





OBOWTH or X DOG^S TBETH. 

Development of dentition in the lower jaw at varioioa 
successive ages: 1, two days; 2, four months; 3, six months; 
4, nine months; 5, eleven months; 6, four years. 

catalogue of the varieties of domestic dogs 
known throughout the world, but Fitzinger es- 
timated the number in 1876 at about 185. All 
these fall into certain groups, or types, as will 
presently be noted; and the study of their 
points of likeness and unlikeness has been made 
by several recent investigators of the law of 
variation. One of the most recent and success- 
ful of these was a comparison by Windle of 
the skulls of some 60 varieties, representing 
most of the types, the results of which were 
extensively tabulated and discussed in the Pro- 
ccedings of the Zoological Society of London 
for 1890. He says that the most noteworthy 
fact learned from his comparative meaaxire- 
ments of dog crania was that the averages of 
the different breeds, especially in points re- 
lating to some of the teeth, differ very little 
from one another; in other words, that, speak- 
ing generally, the teeth in one dog are relatively 
to the skull very similar in size to those of 
any other. It is also to be noticed that the 
range of variation in any breed is much greater, 
in almost every case, than that existing between 
any two breeds. Mr. Windle says: 

^‘Thc extreme variations in any breed arc 
probably due to the fact that, strictly speaking, 
so few animals of the same group are really in 
any sense of the same breed. The varioxis 
members of a carefully selected strain of ter- 
riers, for example, bred by one breeder, might 
be comparable with one another, and yet quite 
different in descent from another and perhaps 
equally good strain belonging to another breeder 
and to another part of the country. With dogs 
bred for show purposes, as so many of tlie pure 
strains are, and with constantly varying re- 
quirements of fashion, all sorts of crosses, as 
any manual of dog breeding will show, have been 
tried with a view of attaining the ideal, whether 
of symmetry, pace, or carriage. That such 




1. GREAT DANE, “ Monttcello Pearl.” 

2. ST- BERNARD, “Prince Napoleon.” 

8. POINTER, “Champion Boy.” 

4. RUSSIAN WOLFHOUND, “Marksman.” 


5. ENGLISH SETTER, “Knight Errant.” 

6. GREYHOUND, “ Leeds Music.” 

7. GRIFFON, “Blitz von Kaiserlauten.’^ 

8. COLLIE, “Emerald Eclipse.” 
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crosses shoiild, at times at least, leave their 
marks upon the skulls, and cause differences 
in breeds which cannot be accounted for, is, of 
course, to be expected. The presence of the 
disturbing factor can be appreciated, though its 
exact nature cannot always or even frequently 
be ascertained with any correctness* Thus, 
amongst the 11 bulldogs’ skulls which we have 
examined, there was one which differed in 
measurements considerably from the rest. It 
was nearly one centimeter longer than any 
other, and, what is much more significant, it 
was seven centimeters longer than it was broad, 
the average for the others being about three or 
four centimeters. Moreover, its palate was 1.90 
centimeters longer than it was broad, whilst in 
every other case but one the breadth exceeded 
the length. In the second ease the length was 
.90 greater than the breadth of the palate, and 
the length of the skull nearly five centimeters 
greater than the 2 ygomatic width. We cannot 
doubt that both of the skulls above mentioned 
were those of dogs in whom, to a greater or 
lesser degree, there was an admixture of strain, 
of what kind it is impossible to say. And what 
is true of these is doubtless true also in lesser 
degree of the greater number of specimens 
coming under examination. It thus becomes 
apparently a hopeless task to look for evidence 
as to the proximate or ultimate derivation of 
the breeds of domestic dogs in their skulls or 
teeth.” 

Having arranged his skulls with reference to 
relative length and breadth, Mr. Windle found 
that the distinctly broad-headed dogs form a 
well-marked group by themselves, including the 
Chinese pug-nosed spaniel, the pug, bulldog, 
black-and-tan toy terrier, and King Charles 
spaniel, a considerable interval existing between, 
these and the next. All these are highly arti- 
ficial breeds, which require great care and at- 
tention in order to prevent drti rioration. wdtb. 
its consequent elongation of tlio Next to 

this group comes one, largely consisting of 
terriers, with heads inclining to be broad. A 
miscellaneous group next follows, gradually de- 
creasing to the distinctly narrow-headed dogs, 
such as the Irish wolf dog and the greyhound. 

These investigations demonstrated the fact 
that in the highly artificial broad-h^ded dogs 
elongation of skull and palate is a sign of im- 
pure breeding, an evidence of admixture with 
the broad-headed strain of that of some other 
and narrower-headed dog. Examples of this 
may be seen almost any day in the streets in 
the shape of the half-bred pugs, in which the 
elongated muzzles present so great a contrast 
with the short, square faces of their pure-bred 
cousins. YV’e have no facts before us to prove 
whether the long-headed dogs, such as grey- 
hounds, tend to become broader when impurely 
bred, but it is highly probable that they would 
do so, and consequently that the dogs at both 
ends of the scale would, under the influence of 
promiscuous interbreeding, tend to approximate 
to the average head. 

ClassifLcation. Breeds of dogs have been 
Variously classified. One Roman grouping men- 
tioned by old writers was into fighters {pug- 
wise dogs {scugcboes) , and swift-footed 
ones; (oeZere®) ; the sagcices were said to have 
come from Greece, and the pugmces frotn Asia. 
Anothear ancient grouping was into house dogs, 
sheep do^, smd Sporting dogs; the last embrac- 
ing fighters, hounds hunting by scent and hounds 


hunting by sight. Modern naturalists have sub- 
stantially agreed upon six groups, with consid- 
erable differences in composition, however. 
Thus, Col. Hamilton Smith, about 1830, ar- 
ranged the list as follows: 1 . The wolf dogs, 
including the Siberian dog, Eskimo dog, Iceland 
dog, Newfoundland dog, Nootka dog, sheep dog, 
great wolf dog, great St. Bernard dog, Pomer- 
anian dog, etc. 2 . The watch and cattle dogs, 
including the German boarhound, Danish dog, 
matin dog of the North American Indians, etc. 
3. The greyhounds, including the Brinjaree dog, 
different kinds of greyhound, Irish hound, 
lurcher, Eg 5 q)tian street dog, etc. 4. The hounds, 
including the bloodhound, old southern hound, 
staghound, foxhound, harrier, beagle, pointer, 
setter, spaniel, springer, cocker, Blenheim dog, 
water dog, or poodle, etc. 5. The cur dogs, in- 
cluding the terrier and its allies. 6 . The mas- 
tiffs, including different kinds of mastiff, the 
bulldog, pugdog, etc. 

The latest arrangement is that by Windle, 
based upon the shape of the skull and other 
features rather than upon form and function, 
yet not greatly different from its predecessors. 
It is as follows: 

I. Wolf like Dogs . — Arctic sledge dogsj shep- 
herd dogs (collies) ; ’ Newfoundland dog; St. 
Bernard, rough and smooth, and Pomeranian or 
Spitz dog. 

IL Greyhounds . — Old Irish wolf dog; modem 
Irish wolf dog; greyhound; Italian grey- 
hound; West Indian naked dog (“presumably”). 

III. Spaniels. — All varieties. 

IV. Hounds. — Bloodhound; foxhound; har- 
rier; otter hound, beagle, pointer, setter, etc. 

■ ' 1 . riling d< irs) . 

V. />. — ^^Mastiffs; bulldogs; pugs, etc. 
(the “watchdogs,” notable, as a class, for the 
extraordinary range of size ) . 

VI. Terriers. — English, Scotch, Irish, and 
Skye terriers; fox terriers (pure), black-and- 
tan terriers, turnspits, and the Oriental pariah 
dogs. 

For the purposes of this Encyclopedia the 
domestic dogs have been grouped, and will be 
found described under the following headings: 
Chow Chow; Field Dog; Gbeyhound; Hals- 
less Dog; Hound; Newfoundland Dog; 
Poodle; Pug; St. Bebnabd Dog; Sheep Dog; 
Sledge Dog; Spaniel; Teebiee. 

Tlie Dog in. Daw. Ilie dog occupies an 
anomalous position in the law. Though not be- 
longing to the animals of a wild nature {ferce 
natures)^ he was not, on the other hand, like 
most other domestic animals, regarded by the 
common law as the subject of property — at 
least, while alive; though it was held in an 
early case that a man might have a right of 
property in the skin of a dead dog. He be- 
longed, like the cat, the fox, and the monkey, 
to animals of a “base nature.” The utility of 
certain species of dogs, especially in hunting, 
graduallv gained for them a certain legal recog- 
nition, a^nd in the time of Elizabeth we find it 
laid down that the law takes notice of grey- 
hounds, mastiffs, spaniels, and tumblers, and 
that an action in trover will lie against any 
one who takes and detains such a dog from tVie 
owner. But the offense was not punishable 
criminallv at common law. By a statute of 
George III (1770), however, it was enacted 
that the stealing of any dog was a misdemeanor, 
punishable by fine^ imprisonment, or whipping. 
In a few of the United States similar statutes 



DOGBANE 


DOGE 


143 


have been passed, but in general tbe dog retains 
his inferior common-law status in this country, 
as not the subject of larceny. In most of the 
States, however, it is probable that an action 
in trover would lie for the recovery of a valu- 
able dog, though the question has been passed 
upon only in a few jurisdictions. 

On the other hand, it is generally lawful to 
keep a dog, and in the absence of general laws 
or local ordinances to the contrary, to allow 
him to go at large. The owner is not re- 
sponsible for injuries caused by his dog unless 
the latter is of a savage or vicious temper and 
the owner knew or had reason to believe that 
the animal was dangerous. In the latter ease 
the owner is absolutely responsible without 
proof of special negligence on his part. So, if 
a dog, because of his vicious temper, becomes 
a common nuisance, the owner may be indicted. 
And even in a State in which a dog is recog- 
nized as property, he may be killed in self- 
defense, or after due notice to the owner if 
dangerous to the community. It is common in 
many jurisdictions to impose a license or other 
tax on dogs, and in nearly all States the terms 
on which they may be kept and allowed to run 
at large are regulated by statute or by muni- 
cipal ordinances. It is not a violation of the 
constitutional protection of property in the 
United States to exterminate dogs in the public 
interest. See Property; Tort; and consult 
the authorities there referred to. 

Bibliography. Stonehenge, The Dog, etc, ( see 
below) ; Gray, “Varieties of Dogs,’^ in Annals 
and Magazine of 'Natural History^ 4th series, vol. 
iii (London, 1869) ; Huxley, “Cranial and 
Dental Characters of the Canidae,” in Proceed- 
ings of the Zoological Society of London 
(ib., 1880) ; Mivart, Dogs, JacJcals, Wolves, 
and Foxes (ib., 1890) ; Wortman and Mat- 
thew, “The Ancestors of Certain Members of 
tbe Canidse, Viverridae, and Procyonidae,” Bul- 
letin of the American Museum of Natural His- 
tory, vol. xii (New York, 1899) ; Beddard, 
Mammalia (London, 1901), The literature re- 
lating to domestic dogs, and especially to those 
used in the chase, is exceedingly extensive in 
all kirJUKig-. A selection of important hooks 
i’l 1 ]il' *> » IS as follows: Caius, De Canihus 
Jirici :t ‘ i<t {ante 1572), a Latin essay by a 
celebrated naturalist of the sixteenth century; 
George Tuberville, The Nohle Art of Venerie 
or Hunting (London, 1576), the earliest illus- 
trated book of tbe dog; J. H. Walsh (“Stone- 
henge”), Dogs of the British Islands (ib.) ; 
id., The Dog in Health and Disease (ib,, 
1859). Standard and modern works: W. Youatt, 
Training and Management of the Dog (London 
and New York, 1859) ; Rev. William Pearce 
(“Idstone”), The Dog (ib., 1872); Vero Shaw, 
Illustrated Dog Booh (London, 1890) ; id., 

^ of the Kennel (New York, 1913) ; 

-I ^ ‘'ll” , The Dog in Health and his 

Treatment in Disease (ib., 1892), valuable 

especially as a veterinary guide; R. B. Lee, 
A History and Description of the Modern 
Dogs (London, 1897) ; H. W. Huntington, The 
Show Dog (Providence, 1901) .; H. Bylandt, Dogs 
of All Nations (Philadelphia, 1905) ; F. T. Bar- 
ton, Our Dogs and All about Them (Boston, 
1911). 

DOGKBANE {Apocynum) . A genhs of plants 
of the family ApoeynacesR. Some of the species 
are shrubby, some herbaceous; some extend into 
colder climates than is usual for plants of this 


order. T’ ■ ^ North America {Apocy- 
num ^ is a perennial herbaceous 

plant, about 4 feet high, with smooth stem, much 
milky juice, smooth ovate leaves, and whitish 
rose-colored flowers. It grows in open barren 
places from •■ri.* i ■ " Canada. It is valued for 
the emetic, li-.p'-ii-ii and tonic properties of 
the bark of its root. The root of Canadian or 
Indian hemp {Apocynum eannahinum) possesses 
similar properties. This species abounds through- 
out the western portion of the United States. 
It furnishes a fine, long, strong, white, easily 
separable fibre, employed to a considerable ex- 
tent by tbe Indians, who manufacture it into 
numerous articles. (See Apocynum.) For il- 
lustration, see Plate of Dahlia. 

DOGPBEB.RY. A city officer and servile 
clown in Shakespeare’s Much Ado About Nothing. 
He utters the much-quoted phrase, “Write me 
down an ass.” 

DOG BREAKING. See Field Dog. 

DOGCART. See Cart. 

DOG DAYS. See Canicula. 

DOGE, doj (It., variant of duca, duke, from 
Lat- dux, leader). The name of the chief magis- 
trate in the former republics of Venice and 
Genoa. The first Doge of Venice, Paolo Lucio 
Anafesto, was elected by the people in 697. Be- 
fore that time the various islands had been gov- 
erned by tribunes, but tbe divided authority had 
been found inefficient in times of danger. At 
first the power of the Doge was not strictly de- 
fined and depended mainly upon the character of 
each incumbent, though the consent of the 
General Assembly was necessary for a declara- 
tion of war or the making of a treaty. An able 
Doge usually endeavored to make his office 
hereditary, and in order to do this to have his 
son appointed as consort; but the people re- 
sisted this tendency, as they did not wish “to 
live under a lord,” and by 1033 tbe antidynastic 
principle triumphed and the election of the 
Doge Consbrt was declared illegal. In order to 
aid tbe chief magistrate in his constantly in- 
creasing duties, instead of a consort, two Gon- 
siglieri Ducali, or privy councilors, were ap- 
pointed. At the same time, as a restriction 
upon bis power, the Doge was obliged to call tbe 
more prominent citizens to aid him with their 
advice. This was the foundation of the Senate, 
or Pregadi. From this time the power of the 
Doge was gradually restricted by legi-l<iri\ en- 
actment. In the earlier periods the usual rem- 
edy against tyranny had been violence, and 
several doges had been deposed, blinded, or., put 
to death, but after 1033 tyranny was guarded 
against by constitutional checks. In 1172 tbe 
Great Council, Maggior Consiglio, of 480 mem- 
bers was created. These represented the different 
sections and held office for one year; they made 
appointments to office and prepared all business 
which was to go before the General Assembly. 
In addition the assembly of the Pregadn was 
given greater power, and four more ducal coun- 
cilors, making six in all, were appointed. Later 
constitutional changes follow along these same 
lines. On the one hand, power is taken away 
from the people as represented in the General 
Assembly; on the other hand, the influence of 
the Doge is gradually restricted until he becomes 
a figurehead, though the pomp and dignity of 
the office are increased. These changes, how- 
ever, were made very gradually, and some of the 
strongest doges ruled during the thirteenth and 
fourteenth centuries. See Dandolo. 




TERRIERS, SPANIELS, ETC. 


1. BULL TERRIER, “Woodcock Wonder.” 

2 . AIREDALE TERRIER. 

S. ENGLISH BULLDOG, “ Katerfelto.” 

4. POODLE, “ MMo Boy.” 


5. BEAGLE, “ Primate.” 

6. CLUMBER SPANIEL “ Medway.” 

7. IRISH TERRIER. 

8. SCOTCH TERRIER, “ Ad ora Alexander." 
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The people resisted strenuously when the Coun- 
cil attempted to deprive them of the right of 
electing the Doge. Finally the Council hit upon 
the expedient of electing the Doge and then pre- 
senting him to the people with the following for- 
mula: “This is your Doge, if it please you,” a 
formula which was used until 1423. The method 
of electing the Doge was modified frequently 
with the purpose of preventing partisanship and 
corruption. In 1268 the following method was 
adopted : 


The Great Cotmcil by lot chose .... 
The 30 were reduced by lot to . . 
The 9 voted for 


. . .30 


/ with at least 
\7 votes each 


The 40 were reduced by lot to 
The 12 voted for 


i? / with at least 
\ 9 votes each 


The 25 were reduced by lot to 

The 9 voted for 


. ..45 { 


with at least 
7 votes each 


The 45 were reduced by lot to . . . 
The 11 voted for 


41 /^"^h at least 
. . .“ii votes each 


The 41 elected, with a Tninirm.iTn of twenty-five votes, the 
Doge. 


The power of the Doge was greatly circum- 
scribed, espeeiallv after 1229, by making the 
coronation oath more strict, by the establishment 
in 1310 of the fearful Council of Ten, and by the 
appointment of inquisitors to examine in detail 
all the acts of the deceased Doge. By the corona- 
tion oath of Tiepolo, in 1229, he was forbidden 
to correspond with the Pope, the Emperor, or 
any other sovereign without the consent of the 
ducal councilors, and the size .of his household 
was fixed. Loaded down with burdensome con- 
ditions and clothed only with empty honors, the 
office ceased to be sought for. In 1361 the Doge 
was required to abdicate when asked to do so, 
but was not allowed to resign of his own ac- 
cord. A few years later Andrea Contarini was 
forced to accept the office against his own will, 
under threat of a confiscation of his property, 
but in compensation was given a larger house- 
hold. In 1437 Venice felt the need of a title 
to the land empire which she had acquired, and 
the Doge obtained a diploma of investiture from 
the Emperor, creating him “Duke of Treviso, 
Eeltre, Belluno, Ceneda, Padua, Brescia, Ber- 
gamo, G,|.. ■ ■ Soneino, and Peschiera.” 
In spit ■ r ■ the Doge had little real 
power in the last centuries of the republic’s 
existence; the office disappeared with the fall of 
the republic in 1797. 

The republic of Genoa elected, after a victory 
gained by the party of the people, in 1339, 
Simone Boccanera for its first Doge. In 1396, 
when Genoa came (for a short time) under the 
rule of the French, the office of Doge was sup- 
pressed. It was revived in 1528, when a new 
aristocratic constitution was instituted under 
the auspices of Andrea Doria. In most respects 
the office was restricted, as in Venice. In 1797, 
when 'Genoa was occupied by the French, the 
office was abolished. It was reestablished in 
1S02 for the Ligurian Bepublic and again abol- 
ished in 1805, w’-hen the republic came to an end. 
Consult Brown, Venice (New York, 1893); 
Studies % the History of Venice, val. i (London, 
1907); Cfiecchetti, II Doge di Venezia (Venice, 
1864) ; BEazlitt, The Venetian Republic (2 vols., 
London, 1900) ; Picotti, ha Meta de Mantova e 
la poUtioa de Veneziani (Venice, 1912). 

DOGE’S PALACE, The, The residence for 
four centuries of the dukes (doges) of Venice 


situated on the Piazzetta adjoining the Piazza 
of St. Mark; founded about 814, and subse- 
quently destroyed and rebuilt five times. The 
present reconstruction was begun in 1340; the 
Gothic facade dates from the first half of the 
fifteenth century. Its architecture makes it one 
of the most striking buildings in Europe. On 
the south and west sides a noble arcade resting on 
36 columns, surmounted in the second story by 
a superbly traceried arcade on 71 smaller col- 
umns, supports the two upper stories. These 
form a heavy square mass, relieved by balconies, 
pointed arches, and surface patterning in light 
and dark marbles, and the whole is crowned with 
a battlemented cornice. The Porta della Carta, 
so called because it was the washroom of the 
secretaries who prepared the documents {Carte) 
exemplifies the final efflorescence of Gothic art; 
the Court and the Giants’ Staircase, at the head 
of which the doges were crowned, are among the 
most perfect early works of the Venetian Renais- 
sance. They are the work of Pietro Lombardi 
and Antonio Rizzo ( 1483-90 ) . On the east the 
palace is connected by the famous Bridge of 
Sighs with the old prisons. The building is 
rich in historical memories. It contains the 
magnificent Sala del Maggior Consiglio, or 
Great Council Hall, in which the meetings of 
the Nobili were held; and the Sala della Scru- 
tinio, or Voting Hall, both surrounded with 
historical paintings; the Archaeological Museum; 
the famous Bocca di Leone, an orifice opening 
into the anteroom of the Inquisitors and used 
to deposit secret information and accusations; 
torture chambers and dungeons, and the place 
of execution for political offenders. Many of the 
most glorious works of the great Venetian 
triumvirate of painters of the sixteenth century 
— ^Titian, Veronese, and Tintoretto — adorn the 
walls and ceilings of the more important rooms* 
Consult Hare, Venice (several editions.). 

DOG EEH'HEL. See Feveefew; Mayweed. 

DOGFISH. A popular name for small 
sharks, apparently because they follow their 
prey like <log': liunihig in packs; also “hound” 
and It is mo^t commonly gi\m in 

the Vniii-il to Squahts ac'Jnthia^^, of the 

r “ f.':"”y Squalidae, of which char- 
, ■ .1 r - i a spine before each of the 

two dorsal fins; spiracles, or spout holes; five 
gill openings on each side, all before the pectoral 
fins; no anal fin and no nictitating membrane 
of the eye. It is oviparous. The body is long 
and tapering; the head flat; the snout conical, 
the teeth in both jaws sharp -edged and formed 
for cutting. It attains a length of 3 to 4 feet 
and a weight of 10 to 15 pounds. It is abundant 
on both coasts of the North Atlantic. The dog- 
fish of the Pacific Coast of North America is 
taken in great numbers for the sake of the oil 
extracted from its liyer. (See Plate of Lam- 
pbeys Aim Dogfish. i The =-jirne name i.s given 
to the “requiem sharks" (Gab'id.t ), ospe( to 
the smooth hound, or "dog sliark*’ 
ocmis) of the North AtlanT-ic (see Tope', which 
resemble the Squalidae in general form, but have 
an anal fin and are ovoviviparous ; also to the 
bowfin (q.v.), 

DOGKGEBBANK (Eng., Ger., Dutch dogger^ 
sort of Dutch fishing boat - -4- hemJe ) . An ex- 
tensive flat sandbank near the middle of the 
North Sea between England on the west and 
Denmark on the east, with a maximum breadth 
of 60 miles and an average breadth of about 40 
miles. It stretches northeast and southwest for 
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a distance of about 200 miles between the limits 
of lat. 54® 10' and 55® 40' N. and long. 1%** 
and 5® E. It has in general a depth of less 
than 120 feet and towards the English coast 
has little over 50 feet of water. This bank 
furnishes important codfishing grounds. On 
the night of Oct. 21, 1904, the Russian Baltic 
squadron, under Admiral Rozhestvensky, on its 
way through the ISTorth Sea trO the Ear East, 
fired upon a British fishing fleet on the Dogger, 
killing two men. The incident was finally 
settled by arbitration, Russia paying damages 
for loss sustained. The action of the Czar’s 
fleet was due probably to sudden panic. 

DOGKGETT, or DOGGET, Thomas (?-1721). 
An English comedian and manager. He was 
born in Dublin. He appeared in 1691 in London 
at Drury Lane, as Nincompoop in Love for 
Money, In 1695 he first played the part of 
Ben in Congreve’s Love for Love with Betterton 
at Little Lincoln’s Inn Fields. The next year he 
played Hob in his own piece called The Country 
Wake, In 1701 he played Shylock, as a comic 
part, to Betterton’s Bassanio. He became, in 
1709 , one of the managers of the Haymarket, but 
left Ms partners about four years afterward, 
and later played a few times at Drury Lane. 
The well-known prize which bears his name, 
Doggett’s Coat and Badge, was founded in 1716 
in celebration of the accession of George I. Con- 
sult Doran, Annals of the Stage, ed. by Lowe 
(London, 1888), and Thomas Doggett, Deceased 
(ib., 1908). 

DOG GRASS. See Couch Grass. 

DOGMA (Lat., from Gk. Uyfia, dogma, from 
doKelv, dokein, to seem). Originally an opinion 
or proposition, put as a positive assertion, its 
truth being supposed to have been previously 
shown. In theology it was understood to sig- 
nify a doctrine defined by the Church and ad- 
vanced, not for discussion, but for belief. But 
as this method of stating truth easily degen- 
erates into the assertion of opinions without 
ground, and without regard to the aspect they 
may present to others, dogma and dogmatism 
have come in English to be frequently used for 
assertion without proof. 

In continental theology, however, the word is 
still used without implying any censure, dogmas 
(Ger. Dor ■ r - ' simply doctrines con- 
ceived as . , ■ ■ ’i the Christian Church; 

and this is the case in our own expression “dog- 
matic theology,” or “dogmatics,” which is that 
branch of theology that treats of the systematic 
arrangement of the doctrines of Christianity. 
The first attempt to give a connected view of 
Christian doctrine was made in the fourth cen- 
tury by Augustine, who in his Encheiridion and 
other works treated of the whole body of doc- 
trine held by the Church, though without any 
very scientific arrangement. The contributions 
to dogmatics made in the fifth, sixth, and 
seventh centuries were mere collections of “sen- 
tences.” In the East, in the eighth century, the 
doctrines of the Creek church were treated by 
John of. Damascus in a form already Aristote- 
lian, and his work may be considered the first 
systematically arranged treatise on dogmatics. 
His book was as influential in the Grreek church 
as the writings of Augustine in the Latin. The 
regular system at izing of doctrines began with 
the 'Scholastics in tlie eleventh century. The 
first cultivators of dogmatic theology among 
the Scholastics were Hildebert of Tours ( died 
1133) and Abelard (died 1142), who were fol- 


lowed by Petrus Lombardus (died 1164), Alex- 
ander of Hales (died 1245), Thomas Aquinas 
(died 1274), Duns Scotus (died 1308), etc. 

The era of the Reformation revived dogmatic 
controversy, leading it back from Aristotle to 
biblical theology. But the controversies between 
the different churches in the seventeenth cen- 
tury and the too great importance attached to 
confessions of faith, cramped anew its freedom 
and gave it again a Scholastic turn. ( See 
Reformation; German Theology.) The theo- 
logians of the Roman Catholic church have de- 
voted much labor in modern times to the pro- 
duction of systematic treatises, which usually 
adhere to the old logical methods of the school- 
men, while taking account of all modern ob- 
jections to what they consider revealed dogmas. 
The names of Canisius, Petavius, Thomassin, 
Bellarmine, Suarez, Liebermann, and Perrone 
may be mentioned among a host of others in 
the last three centuries. Pope Leo XIII has 
consistently held up St, Thomas Aquinas as the 
norm of modern dogmatic theology and has 
cansed an increased study and use of his works. 
As a result of the Tract ari an movement, much 
more attention than formerly has been paid to 
dogmatic theology in the Church of England 
and its allied bodies. In America systems of 
doctrine have been produced, among others, by 
Dwight, Smith, Hodge, Shedd, Strong, Clarke, 
and Brown. Most of these, however, present doc- 
trine, not as an authoritative dogma, but as 
a reasoned system of thought. For the history 
of dogmas, see Development op Doctrine j 
Creeds and Confessions. 

DOGMATISM. In philosophy, the assump- 
tion of metaphysical knowledge "without exam- 
ining the conditions and the limits of the possi- 
bility of knowledge. It is the willingness to 
accept what are supposed to be self-evident 
truths or the facts of experience without any 
further ado. All na’ive consciousness is in a 
certain sense dogmatic. The infant apparently 
does not question the reality of his experiences. 
But in time the inconsistencies into which he 
gets by accepting without question everything 
that comes to him as krowL-.lo^ call attention 
to the fact that all is not valid knowledge that 
seems to be. If, in spite of this fact, a tneorist 
still accepts a'l; j-i ■ s(-> valid in respect 
to ultimate first inquiring 

whether knowledge of such reality is possible, 
and whether a tenable theory of knowledge vali- 
dates those he is a philosophical 

dogmatist. PIjilo-^ojAiieril dogmatism may then 
be defined as the attempt to philosophize with- 
out basing one’s philosophy on a scientific epis- 
temology. Pre-Kantian philosophy was dogmatic ; 
Kant inaugurated an era of criticism (q.v.) in 
opposition to this dogmatism. This critical 
attitude has prevailed till the last decade. 
Within the last few years there has been a re- 
volt against criticism resulting in some oases 
in a return to dogmatism. But this recent 
dogmatism differs from pre-Kantian dogmatism 
in that it relies more on experience and less on 
reason. Consult Marvin in The New Realism 
(New York, 1912). See Knowledoe, Theory 
OF; Ceitioal Philosophy; Empirtojcsm; In- 
strumentalism; Pragmatism; Reaeism. 

DOG OF MOWTABGIS, See 

Aubry DE MoNTDIDIE!R. 

DOGKRIBS. A D4n4 (q.v.) tribe in Onnada 
ranging around Great Slave Lake. See Atha- 
pascan Stock. 



DOGWOOD TREE 



DOGWOOD TREE (Cornus fiorlda) j Southern New York, early May. 
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BOG SAIiMOINT, sam'^un. 1. A salmon (On- 
corhynchus keta) of the northwestern Ameri- 
can coast, which resembles the quinnat, but is 
much smaller and. without spots on the fins. It 
ascends all streams from San Francisco to Kam- 
chatka, but its flesh is of little value. Native 
names are hay-ko, le kai, and keta. 2. In 



Alaska, an allied species known as the hump- 
back salmon (Oncorhynchus gorhuscha), (See 
Salmon.) 3. The adult male of any salmon, 
when it is ascending a river in the breeding 
season, or attending upon the females at the 
spawning grounds. In the course of this duty 
the fish take no food whatever, and succumb 
soon after spawning, regardless of the distance 
or proximity of the sea. 

BOG SKABK. See Dogfish; Tope. 

BOG^S MEBCTIBY. See Mercury, Dog’s. 

BOG’S-TAIIi GBASS (so called because its 
spike is fringed only on one side), Cynosurus, 
A genus of grasses having a close spike, each 
spikelet with two equal glumes and three to five 
florets. The species, which are not very numer- 
ous, are chiefly natives of Europe and Asia; 
but one only is common and valuable, the crested 
dog’s-tail grass ( Cynosurus cristatus) , which 
forms an important part of almost all, good 
pastures and is particularly esteemed for sheep 
pastures and lawns, for the improvement of 
which it is often sown. It is a perennial grass, 
growing in tufts I or 2 feet high, with many 
fine root leaves. Its herbage is fine and 
close, and its deep roots secure it against 
droughts, which cause many other grasses to 
wither; but the herbage is not sufficient in 
quantity to make it desirable for hay. The 
seeds are small, shining, and yellow, whence the 
name “goldseed” sometimes given to this grass 
by farmers. The mature stems of this grass are 
used in the manufacture of Eeghorn hats. It 
has been sparingly introduced into the United 
States. It grows best on rich moist soil and, 
as it endures shade well, is adapted to shaded 
lawns. 

BOG STAB. See SiRros. 

BOG’S-TOOTH YIOBET. See ERYTHRONruM. 

BOGTOOTEC. In architecture a carved or- 
nament frequently occurring in English Gothic 
work of the late twelfth and early thirteenth 
centuries, in the form of small square pyramids 
set at close intervals or even in direct contact 
in the hollow between two salient moldings, 
the sides carved like the petals of a flower; 
called also pyramid flower. 

BOGXTE'BA. A baboon (Oynooephalus, or 
FapiOy doguera) of Abyssinia, more olive in color 
iban the sacred baboon (see Baboon), but pos- 
dbly a variety of it. 

DOGWATCH. The two short watches of two 
lours each, from 4 to 6 p.m. and 6 to 8 p.m. 
[hese watches were introduced for the purpose 
)f securing a change of watch each day for the 
vatch officers. As it makes 7 watches per 
lay instead of 6, it causes officers to have dif- 


ferent watches every day, if there are less than 
7 — and the number rarely exceeds 5— except 
on large men-of-war or for a few days at a 
time. See Watch. 

BOG WHEBK. See Whelk. 

DOGWOOD. A name given to some of the 
shrubby and aboreseent species of the genus 
Gornus. There are about 25 species indigenous 
to Europe, Asia, and North America, most of 
which are shrubs, although a few become trees. 
The common dogwood (Cornus sanguined) of 
Europe is a shrub 12 to 18 feet high. As with 
all the larger shrubs and trees of the genus, 
the wood is hard and the bark bitter. The fruit 
is small, and in France an oil used in soap- 
making is expressed from it. The Cornelian 
cherry (Cornus mas), also a native of Europe, 
yields an edible fruit, which is sometimes used 
for preserves. Cornus Jcousa and Cornus capi- 
tata are trees in the eastern part of Asia, and 
Cornus florid^, Cornus alternifolia, and Cornus 
nuttallii in the United States. The last-named 
species is the largest of the genus, trees often 
reaching a height of 70 to 90 feet and a diam- 
eter of 2 feet. It is confined to the Pacific 
coast region from British Columbia southward. 
The common tree species in the United States 
is Cornus florida, which is found from Massa- 
chusetts to Texas. It is a small tree rarely 
more than 30 feet tall, and is well known on 
account of its four, sometimes more, white or 
pink showy bracts (‘ffiowers,” which surround 
the inconspicuous greenish-yellow true flowers). 
In Cornus nuttallii the bracts are a deep pink 
and are 4 or 5 inches across, making the- 
tree a very striking object in the forest. The 
berries are red and remain on the trees during 
most of the winter. The wood is white, hard, 
and fine-grained, and is much used for inlaying, 
turning, etc. The bark of Cornus florida con- 
tains a bitter tonic principle somewhat resem- 
bling that found in cinchona, like which it has 
been used to some extent in the treatment of 
fevers. Other species also contain it, but in 
smaller quantities. Two dwarf herbaceous spe- 
cies are common at high latitudes, Cornus canor 
densis and Cornus suecica. They are but a few 
inches high, have small, white-bracted clusters 
of flowers and red berries, often called bunch- 
berries, from their habit of growth. The 
shrubby species are common along watercourses 
and do not have bracts to their flowers. Some 
of them are quite showy when in flower, and also 
in winter, when their stems are bright red. The 
autumn coloring of all the species is very strik- 
ing, red colors prevailing. In the West Indies 
Pisddia erythrina, a leguminous tree, is known 
as dogwood. Its timber is hard and very durable. 
The bark contains a narcotic substance fre- 
quently used for stupefying fish, and as an ano- 
dyne in medicine. Poison dogwood — or poison 
sumac, as it is more properly called — is Rhus 
vernix, a species nearly related to and greatly 
resembling the Rhus of Japan, one of the trees 
from which, through the action of the lac insect 
(Casteria lacca) , the lac of commerce is de- 
rived. See Colored Plate of Poisonous Plants. 
See (Cornel. 

DOHEBTY, doH'er-ti, Charles Joseph 
(1855- ) . A Canadian lawyer and states- 

man. He was born at Montreal and was edu- 
cated at the St. Mary’s College and McGill 
University, where he graduated in 1876. He 
chose the legal profession, was called to the 
bar in 1877, and soon gained a large practice. 
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In 1883 he was appointed a member of the 
Royal Commission to investigate the working 
of the Protestant and Catholic school boards, 
Montreal. He afterward became ^ professor^ of 
civil and international law in McGill University. 
In 1891-1906 be was a puisne judge of the 
Superior Court of Quebec. On retiring from 
that position be resumed practice. In 1881 and 
1886 he was an unsuccessful Conservative can- 
didate for the House of Commons. In 1908 be 
was elected for a Montreal constituency and 
actively supported Pobert Laird Borden (q.v.), 
the Conservative leader, in opposing the Liberal 
policy of reciprocity with the United States. 
After the defeat of the Laurier administration, 
in 1911, Doherty was appointed Minister of 
Justice in Premier Borden^s cabinet. 

DOHEBTT, Hein-rt Latham (1870- )- 

An American operator of gas_ and electric com- 
panies, born at Columbus, Ohio. He became an 
office boy for the Columbus Gas Company when 
only 12 years old, advanced rapidly through 
various positions, and between 1890 and^ 1905 
was engineer or manager of gas, electric, or 
traction companies in 29 cities. In 1905 he 
organi^sed Henry L. Doherty & Co., of New York 
City, bankers and operators of public-utility 
corporations. He patented several combustion 
processes and various pieces of apparatus, was 
awarded the first Beall gold medal in 1898 by 
the American Gas Light Association for a paper 
on ‘'Gas for Fuel,” and was president of the 
Northwestern Electric Association (1899), the 
National Electric Light Association (1901), and 
the Ohio Gas Light Association (1902), and 
vice president of the American Gas Institute 
(1908). 

DOHEBTY, Bobert Bemingtoh (1848- 
). An American Pi< and author. 

He was educated at Dickinson College, Pa., and 
at Grant University, Tenn. He wrote on re- 
ligious topics, especially for Sunday schools. 
His principal works include: A Guide to the 
Study of the International Lessons, an annual 
publication (jointly with Dr. J. L. Hurlbut and 
Dr. T. B. Neely, 1891-1901); Itepresentntivo 
Methodists (1888). 

DOHM, dom, Ernst (1819-83). A German 
humorist. He was born at Breslau and studied 
theology and philosophy at Berlin and Halle. 
He was editor of Kladderadatsch, one of the 
1 umorous political publications of Ger- 
3 ) Piv. 1849 until bis death and took high 

rank as a master of political satire. He trans- 
lated the Fables of Lafontaine into German 
(illustrated by Gustave Dor4, ISTO'-TT) and 
published poems, comedies, and farces, of which 
Das erste Debut (3d ed., I860) was probably 
the most popular. 

DOHNANYI, do^n5n-yS, Ernst von (1877- 
) . A Hungarian pianist and composer, born 
in Preasburg. He studied at the Royal Conser- 
vatory in Budapest (1894-97), where several of 
his compositions received prizes. For two 

months during the summer of 1897 he studied 
with D’Albert, and in the autumn of the same 
year began a successful concert tour of the prin- 
cipal cities of ‘ H <■ , Germany, and 

England. Beginning in March, 1900, he made 
a successful concert tour in America and re- 
turned in October, 1900, for another tour. He 
played, with the Boston Symphony Orcho-tra, 
his' conccrio in E minor fKossendorf 
prizv ( ..rii-'-'iii Ti. \'i.‘Tina, March, 1899) and 
comiM-nl, - ti'ai work, a second -piano 


concerto in Db, an overture isriny, a concert- 
stuck for ^cello and orchestra, piano pieces, 
chamber music, and two symphonies, wdiich show 
a decided talent for the larger forms. A comic 
opera, Tante Simona, was produced with success 
in Berlin (1913). 

DOHBN, dorn, Anton (1840-1909). A Ger- 
man zoologist, son of Karl August Dohrn, born 
in Stettin. He studied the natural sciences 
under Haeckel in Jena, where he subsequently 
became privatdoeent. He was also for several 
years interested in the investigation of marine 
animals, especially crustaceans, and made ex- 
cursions to the coast of England and to the 
Mediterranean for the purpose of studying them. 
In 1870 he founded the Zoological Station at 
Naples, the first and most important institu- 
tion of its kind. (See ZoologicaIj Station.) 
He has written Der Vrsprung der Wirhelthiere 
(1875); Studien ^ur XJrgeschichte des Wirhel- 
thierhorpers ( 1882 ) . 

DOHBKT, Karl August (1806-92). A Ger- 
man entomologist. He was born in Stettin, 
educated in Berlin, and traveled extensively. 
In 1842 he became president of the Entomolog- 
ical Society of Stettin (the first to be estab- 
lished in Germany) and editor of the JEJnto- 
mologische Zeitung. From 1846 to 1866 he was 
engaged in the publication of the Linnw Ento- 
molog^a, a work of sixteen volumes. He was 
one of the most distinguished coleopterists of 
his time. 

DOK^ANA (Gk. ra S6Kava, from BokSs, dohos, 
beam). A rude Spartan symbol formed by two 
upright beams crossed by other beams. It was 
oL very ancient origin, and was probably the 
representation of the Dioscuri, considered as 
gods of war, which the Spartan generals took 
with them in the field. 

DOKO, d5'k6. A tenn applied generally to 
dwarfish tribes of Central Africa; pygmy. Con- 
sult Keane, Man, Past and Present (Cambridge, 
1899). 

DOL'ABELGEjA, Publius Cornelius (c.70- 
43 B.O.). A Roman of patrician family, and of 
profligate character. Though involved in crimi- 
nal charges, he was defended and prot('cted by 
Cicero; and in 49 B.o. he put away his wife 
Pabia that he might sue for the hand of Cicero^a 
daughter Tullia, whom he married, notwith- 
standing the orator’s opposition. The reckless- 
ness of Dolabella plunged him always deeper 
into debt, until in a short time, driven from 
Borne by the demands of his creditors, he took 
refuge in Caesar’s camp and was assigned to 
the command of a fleet. He took part, but with- 
out distinction, in the batlle of Idinraalus, and 
then returned to ' Rome, hoping to* be enriched 
from the spoils of Caesar’s victories, but in this 
he was disappointed. Accordingly he had him- 
self adopted into a plebeian family and secured 
the tribuneship, when be audaciously proposed 
a law that all debts should be legally- canceled; 
this proposal led to long and bloody cCntests. 
Caesar gave him appointments in bis African 
and Spanish campaigns. On the d^ath of the 
dictator Dolabella seized the consular insignia 
and allied himself with the conspirators. He 
was, however, soon won over by Antonius, who 
made him governor of Syria. He Caused^ at 
Smyrna the death of the proconsul, C. Trebonius, 
who had withstood the extortion which marked 
his coming' to his province. At length, when 
Ca«=;ius besieged him in Laodicea, to avoid cap-* 
lure be ordered a soldier to kill him (43 B.O.)^ 
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BOLA'BRA (Lat.;, from dolare, to hew). The 
Roman name for an implement used by soldiers 
in cutting wood, building palisades, or tearing 
down walls, or as a battle-axe; by the husband- 
men for breaking up the soil or trimming trees; 
and, finally, at sacrifices. It seems to have had 
a long handle of wood, to whieh was attached a 
head having a sharp hatchet blade on one side 
and a slightly bent pick on. the other. A smaller 
form was called dolahella. 

BOLBEAR, doRber, Amos Emerson (1837- 
1910). An American inventor and teacher. He 
was born in Norwich, Conn., and graduated 
from the Ohio Wesleyan University in 1866. 
In 1874 he became professor of physics at Tufts 
College (Mass.). He naade several important 
inventions and researches in connection with 
the writing telegraph (1864), the electric gyro- 
scope (1867), the T.'-', 1- (1876), 

the static telephone t^l87'J/, vviiclcoa telegraphy 
(1881), and photographing with electric waves 
(1893), In 1873 he announced the converti- 
bility of sound into electricity. His works in- 
clude: The Art of Projecting (1876; 1888); 
Matter, Ether, and Motion (1892) ; The Machin- 
ery of the Universe (1897). 

BOX.CE, dohcha, Lodovioo (1508-66). An 
Italian author, born in Venice. He is a typical 
representative of the diffuse culture of the Ital- 
ian Renaissance. He was prolific as a 'writer of 
comedy of classic ebaraeter, of translations 
(especially of Horace), or criticism and philol- 
ogy {Osservaticm nella> volgar lingua), of his- 
tory and poetry. Consult Salza, Delle commedie 
di L, D. (Melfi, 1899). 

BOLOI, doVeU, Carlo (1616-86). A Floren- 
tine religious and portrait painter. He was 
born May 25, 1616, and at the age of 14 painted 
a portrait of himself, especially good in color, 
now in the Pitti Gallery. Although a pupil of 
Jacopo Vignali (q.v.)j he did not follow the 
general tendency of the Mannerists, but finished 
his works very carefully. He confined himself 
chiefly ix) femall canvases of a religious nature, 
n.siually representing a single figure, half figure, 
or bojid. Hi'S colors are not without harmony, 
but their effect is marred hy heavy, dark shad- 
ows, and the surface of his pictures is almost 
as smooth as porcelain. His work is chiefly 
characterized by its religious sentimentality. 
Among his best painting', arc his own portrait 
at the age of 56 and riiat of the “Archduchess 
Claudia,” both in the Uffizi (Florence) ; "Christ 
Blessing the Bread and Wine,” Cathedral of 
Pistoja: “Ecce Homo” in the Pitti; “St, 
Cecilia,” Dresden Gallery; the famous '’Mag- 
dalen” at Munich, and many other represonta- 
tions of this last subject. His works may be 
best studied in the Uffizi and Pitti galleries 
and in the Corsini Palace in Florence. One of 
his few pictures painted life-size, the “Virgin 
Appearing to St. Louis, Bishop of Toulouse” 
(Uffizi), shows his incapability of treating 
larger subjects. His works were often repeated 
by himself, and especially by his daughter and 
pupil Agnese, and have been frequently en- 
graved. H.C died in Florence, Jan. 17, 1686. 
Consult Baldinucci, 'Notize del professori del 
disegno (Florence, 1728—1846), and special edi- 
tion '>f the Life of Bold (ib., 1886). The latest 
publi'caid bn, Hay, Carlo Bold (London, 1998), 
is full of errors. 

BOT^OrNTITEg, or BUI/CTCNTSTS. Thd fol- 
lowers of Bolcino. See Apostolic Brethren. 

BOI/BRUMS (apparently a quasi-Lat. form 


of dialectic Eng. dold, dolt, really p.p. of dull, 
to stupefy, from dull, AS., OS., dol, Ger. toll, 
stupid, mad). A name given by sailors to that 
part of the ocean near the equator in which 
calms and light baffling winds prevail with hot, 
sultry air, local squalls, thunder, and rain. In 
the doldrums sailing vessels beat about for 
weeks and they were formerly the dread of 
those vessels that had to cross the equator. The 
sailing directions and charts published by Maury 
were the first to give comprehensive directions 
for avoiding those parts of the ocean most 
troubled by the doldrums. The doldrums proper 
oscillate north and south of the equator with 
the season of the year. They lie farthest north 
in July, August, and September, and farther 
south in January, February, and March. In 
the Atlantic Ocean in February, the region hav- 
ing most characteristic doldrums extends be- 
tween the equator and lat. 5° N. and between 
long. 60® and SO® W., whereas in August it 
extends between lat. 5® and 10® N. and long. 
30® and 45® W. In the Pacific Ocean, in Jan- 
uary, the doldrum region extends, with but 
few interruptions, between the equator and lat. 
15® S. and from long. 130® E. eastward to long. 
145° W. In July it extends over two regions 
somewhat separated from each other, viz., from 
lat. 10® N. to lat. 10® S., and from long. 
130° to 165® E., and again from long. 145® to 
about so® W., and from lat. 5® to 15® N. The 
region of the doldrums is characterized by the 
highest temperatures and moistures, coupled 
with the feeblest winds that occur anywhere on 
the ocean; the ocean surface in these regions 
is of a glassy smoothness, often hearing a thin 
layer of oil and waste left by passing vessels 
and floating for a long time on the surface. 
An irruption of cool air into the doldrums has 
been suggested as the initial step in the forma- 
tion of a rainy region in which develop the West 
Indian hurricanes. Although there is hut little 
horizontal motion of the air within the dol- 
drums, yet there appears to be considerable ver- 
tical motion. The doldrum region lies between 
the region of northeast and southeast trade, 
winds and is the apparent starting point of 
the, great upper currents . that are supposed to 
flow from the equatorial regions north and south 
towards either pole. • 

b6bE, d61. The capital of an arrondissement 
in the Department of Jura, France, 25 miles 
southeast of Dijon (Map: France, N., L 6) . It is 
pu tur( =<|Urly -itujited on a vine-clad slope ris- 
iih.jr frr'-i ligb'' bank of the river Doubs and 
Ibc P’ Canal and overlooking the 
forest of Ohaux. The Mirroimcling 'country is 
laid out in gardens and promenades. Its prin- 
cipal buildings are the church of the Cordeliers ; 
church of Notre Dame, a Gothic edifice of the 
sixteenth century ; the college, with an art gal- 
lery. founded by the Jesuits; the Hotel Dieu; 
the barracks: the Palais de Justice, occupying 
a fourteenth-century convent; and the Tower 
of Yergy, now used as a prison. Public in- 
stitutions include a college, an a^icultUral 
society, a school of design, ah art gallery, 
and a public library of 40,000 volumes. The 
chief manufactures are hosiery, tiles, pottey, 
chemical products, and beer; there are also iron- 
smelting furnaces, foundries, machine shops, dis- 
tilleries' and flour miHs. The city carries oh 
some trade in corn, wine, wood, marble, and 
iron. Pop., 1901, 14,627; 1911, 16,294. Ddle 
was a Roman station and garrison town. It 
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belonged to the dukes of Burgundy and resisted 
with great spirit the efforts of Louis XI to an- 
nex it in 1479, It became the capital of Franche- 
Comte at the beginning of the fifteenth century, 
and part of France in 1678. It is the birtlx- 
place of Pasteur, 

DOLE, Chables Fletcher (1845- ). A 

Unitarian clergyman. He was born at Brewer, 
Me., and graduated at Harvard in 1868 and 
at Andover Theological Seminary in 1872. He 
was professor of Greek at the University of 
Vermont in 1873, and in 1876, after two years 
as pastor of the Plymouth Church of Portland, 
Me., became minister of the First Congre- 
■ urch of Jamaica Plain, Boston. His 

j. , I ■ ( include: Early Hebrew Stories 

(1886); The Golden Rule in Business (1895); 
A Catechism of Liberal Faith (1895) ; The Com- 
ing People (1897) ; The Theology of Civilii^ation 
(1899); The Religion of a Gentleman (1900); 
The American Citizen (1902); The Hope of 
Immortality (1906; ’ ture, Harvard) ; 

The Ethics of Ptoq ■ ■ , i ; The Coming 

Religion (1910) ; The Burden of Poverty (1912). 

DOLE, Nathan Haskell (1852- ). An 

American editor, translator, and author, born 
at Chelsea, Mass. He graduated at Harvard 
University in 1874 and was for some time 
active as a writer and journalist in Philadelphia, 
New York, and Boston. He translated, notably: 
many of the works of Tolstoi, and books of 
other Kussians; novels of the Spaniard Valdes 
f 1886-90 ) ; a variety of works from the French 
and Italian. His editorial labors, varied 
and extensive, include: Omar Khayydm (1896) ; 
Tolstoi’s Collected Works (20 vols., 1899); 
Poetical Works of Keats and Shelley ( 1905) ; 
Vocations (10 vols., with William DeWitt 
Hyde and Caroline Ticknor, 1909-10). Among 
his original writings are: A Score of Famous 
Composers (1891) ; The Hawthorne Tree and 
Other Poems (1895) ; Joseph Jefferson at Home 
(1898); Life of Count Tolstoi (1911); The 
Spell of Switzerland (1913), 

DOLE, Sanford Ballard (1844- ). An 

Hawaiian statesman. He was born in Hono- 
lulu, the son of American missionaries, gradu- 
ated at Williams College, and was admitted to 
the bar in Boston. He was judge of the Su- 
preme Court of Hawaii from 1887 to 1893. On 
the overthrow of the kingdom in 1893 he be- 
came President of the provisional government 
and in 1894 was elected President of the newly 
established Hawaiian Republic, to hold office 
until 1901. President Cleveland’s intention of 
restoring , .constitutional authority to Queen 
Liliuokalaaii was defeated by the action of Pres- 
ident Dole. In 1898 he was appointed on the 
commission for recommending legislation re- 
garding Hawaii to the Congress of the United 
States, and in 1900, after the annexation, he 
was Governor of the Territory of Hawaii until 
1904, when he was appointed United States 
Judge of the Territory. 

DOL'EBITE. See Basalt. 

DOLES, Funeral. See Mortuary Customs. 

DOLET, d6T?i' Etienne (1509-46). A 
noted French scholar and printer. The legend 
which represents him as the illegitimate son 
of Francis I is absolutely without foundation, 
since the future King of Frapce was not yet 
15 years of age when Dolet was horn. He was 
born at Orleans, studied in Paris, Padua, and 
Venice, where he became secretary to Jean do 
Langeac, Ambassador of France to the Republic 


of Venice. At the early age of 21 he was al- 
ready planning his great work on the Latin 
language, and with that end in view he followed 
the courses on Lucretius and Cicero given at 
Padua by Egnatius and Simon de Villeneuve. 
Returning to France in 1530, he began the study 
of law at Toulouse in 1532, but, becoming in- 
volved in a controversy with the authorities 
regarding the suppression of students’ societies, 
he was imprisoned. Fearing the sentence of 
death for his utterances on religion, he invoked 
the intervention of Jean de Pins, Bishop of 
Rieux, who succeeded in persuading the authori- 
ties of the Parlement of Toulouse to limit his 
punishment to banishment. Arriving at Lyons 
on Aug. 1, 1534, he became corrector to the 
presses of the famous printer Sebastien Gryphe. 
At the age of 25 he already enjoyed great^ re- 
noun as a scholar and Latin poet. In 1535 he 
undertook the defense of the Ciceronians against 
Erasmus and others, publishing his Dialo^e 
on the Imitation of Cicero {Dialogue de imita- 
tione Ciceromana adversum Desidenum Eras- 
mum Roterodamum pro Christoforo Longolio) , 
and in 1536 issued the first folio volume of his 
master work, the Commentaries on the Latin 
Language {Commentariorum Linguce Latinw) . 
The second volume appeared in 1538, but the 
last was never published on account of the pre- 
mature death of the author. On Dec. 31, 1536, 
Dolet was attacked in the streets of Lyons by 
a young painter named Jehan Compaing, whom 
he killed in self-defense. He escap^ from 
Lyons and betook himself to Paris, where he 
sought the assistance of Pierre DuchS;tel, Bishop 
of Tulle, and Margaret of Navarre, sister of 
King Francis. Through their efforts a royal 
pardon was secured for him on the 19th of 
February following. Returning to Lyons, he 
was nevertheless imprisoned for a month until 
the order of liberation was given on the 21st 
of April. The following year (1538) he se- 
cured permission from Francis I to print his 
own writings for 10 years and establislied him- 
self at once as a printer at Lyons, issuing im- 
portant scholarly works in considerable num- 
bers. In 1538 he married Louise Giraud, and 
the next year he celebrated the birth of his son 
Claude in a long Latin poem, translated almost 
simultaneously into French, entitled Genethlia- 
cum Claudii Doletu The astonishing prosperity 
of his presses — in 1542 alone he published al- 
most 40 works — won him the antipathy of his 
competitors, from which he suffered keenly at 
times. Probably at their instigation he was 
arrested in July, 1542, for having translated 
the Bible into French, as well as for his versi- 
fication of the Credo, in which he had sup- 
pressed the words communionem sanctorum and 
had substituted haheo fidem for credo. Flis 
friend Duch§.tel again came to his rescue, and 
succeeded in having him released in October, 
1543. Notwithstanding this, the persecutions 
of the unfortunate printer did not cease, and 
he was again arrested by the order of the Sor- 
bonne, this time for having mistranslated a 
passage of the Aaiochus, then falsely attributed 
to Plato, He was accordingly taken to Paris, 
and on Aug. 3, 1546, was branded, tortured, 
strangled, and burned as an atheist. It was 
said that he repented in his last moments, but 
there is no proof to substantiate this assertion. 
He was also considered by some as a Huguenot 
martyr, but without any foundation, for OaL 
vin accused him of heresy. The minutes of 
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Bolet’s trial were printed by Taillandier in 
1836 {Proces d’Estienne Dolet) from the reg- 
isters of the Parlement of Paris. On the first 
Sunday of August of each year the anticleri- 
cal party is accustomed to hold a demonstra- 
tion before the statue of Oolet, which is located 
in the Place Maubert, where he was burned. 
Consult: Boulmier, Etienne Dolet (Paris, 1875) ; 
R. C. Christie, Etienne Dolet, the Martyr of the 
Renaissance (London, 1899) ; Galtier, Etienne 
Dolet (Paris, 1907) ; Firmin-Didot, Essai sur la 
Typographic (ib., 1852) ; Baudrier, Bihliographie 
lyonnaise, vol. viii (Lyons, 1910). 

DOLGELLY, dbl-gethGe (Welsh, dale of 
hazels). A market town and the capital of 
Merionethshire, North Wales, on the Wnion, 
about 60 miles southwest of Chester (Map: 
Wales, 0 4). It lies in a rich and picturesque 
valley, at the foot of Cader Idris, and during 
the summer months is much frequented by Eng- 
lish and foreign tourists. It is celebrated as 
the place where Owen Glendower held his Parlia- 
ment in 1404 and signed his treaty with Charles 
VI of France. It has manufactures of coarse 
woolens and flannels. Pop., 1901, 2437; 1911, 
2160. 

DOXiGEVHjLE. a village in Fulton and 
Herkimer counties, N. Y., 30 miles east of Utica, 
on the New York Central Railroad, and on East 
Canada Creek, which develops considerable 
water power (Map: New York, F 4). It con- 
tains two fine natural parks and a public li- 
brary. Dolgeville is the centre of the felt shoe 
industry, which originated here, and has a 
large piano-sounding-board factory, flour mills, 
and a tannery. The water works are owned by 
the village. Pop., 1900, 1915; 1910, 2685. 

DOLGORITKOVA, d61'g6-roo'k6-va, Ekate- 
BiTTA Mikhailovna, Peincess Yxjeevskaya 
(1846- ), The favorite of the Russian Czar 

Alexander II, who contracted a TscTgai'jiTii- mar- 
riage with her in July, 1880, after the death of 
his wife. She bore him a son, Prince Goorgiy 
Yurevsky (1873), at present in the Russian 
navy, and two daughters. After the assassina- 
tion of the Czar she removed to Switzerland, 
and in 1882 published at (^neva, imder the pen 
name of Victor Lafertd, Alexandre II, Details 
inSdits sur sa vie intime et sa mort, 

DOLGOIttrKY, d6l'g6-ro^§, Peter Vladimi- 
EOViTCH (1807—68). A Russian author, born in 
Moscow. His 'Notice sur les principales families 
de la Russia (published under the name of H’Al- 
magro, 1843) caused his temporary banishment 
by Czar Nicholas I. This work formed the basis 
for his Russian Genealogy (4 vols.) published 
under his own name at St. Petor-'!)urg in 1854. 
Upon the appearance of his In ifrit*' sur la 
Rnssie (1860) he was finally exiled from Russia 
for life. His Memoires (1867-71) contain much 
of interest regarding many notable personages 
of his day. 

DOLICHOCEPHAEY, d5l'l-k6-sgPa-li. See 
Anthropometry. 

DOIilCHOS, d61^-k5s (Neo-Lat., from Gk. 
doXix^s, dolichos, long, on account of the long 
pods ) . A genus of plants of the family Legumi- 
nossB, closmy allied to Phaseolus (see Ktdnky 
Bean), from which it is distinguislied by the 
extension of the base of the standard so as to 
embrace the wings of the corolla at their base. 
The genus includes a considerable number of 
species — some shrubby, some annual, and some 
perennial herbaceous .plants^ Some have beau- 
tiful fiowers, and some of the herbaceous species 


are cultivated on account of their seeds, which 
afford a kind of bean; or of their young pods, 
which, like those of the kidney bean, are boiled 
for the table. The more important species are 
Dolichos lahlah, a native of India and Egypt; 
Dolichos lubia, a native of Egypt; Dolichos 
sesquipedalis, a native of America; and Dolichos 
biflora (horse gram), native in India; Dolichos 
sphcerospermus (calavana, or dark-eyed pea), 
a native of the West Indies. In the climate of 
Great Britain even the most hardy kinds re- 
quire the aid of a little artificial heat, and they 
are reckoned inferior to other kinds of beans 
or garden vegetables of easier cultivation. The 
soy bean, Vigna sinensis or 8oja hispida, was 
formerly referred to this genus. The well-known 
Japanese sauce or ketchup called soy is made 
from the soy bean. Allied to Dolichos is the 
genus Oanavalia, to which belong the sword 
and Jack beans of India. Canavalia ensiformts 
(Jack bean), the commonly cultivated species, 
has pods about a foot long with white seeds. 
The sword bean is Canavalia gladiata, and most 
varieties have red seeds. Another allied genus 
is Psophocarpus. The seeds of Dolichos tetra- 
gonolobus are used in the Mauritius as beans 
are in America, and its pods and tuberous roots 
are common Indian esculents. Some species of 
Pachyrhizus, also an allied genus, are remark- 
able for their tuberous roots, as Pachyrhizus 
angulatus, a native of India, now cultivated in 
South America and other warm countries for 
its pleasant, turnip-like tubers; and Pliaseolus 
trilobus, which has tubers 2 feet long and 
nearly cylindrical, much used as a boiled vege- 
table in China and Cochin-China. See Bean. 

DOIilCHOS. See Olympic Games. 

DOGbITJM (Lat., large jar). A genus of gas- 
tropod mollusks. See Tun Shell. 

DOlirUM, See Vase. 

DOLIi (probably from Doll, abbreviation of 
Dorothy) . A figure • i**'. a baby, which 

has always been a .l. -r'l x i :or girls. Dolls 
have been used from the earliest times and 
among all nations, barbarous as well as civil- 
ized, because such tastes and desires spring 
from that love of nursing and fondling infants 
implanted by nature in the female character. 
The manufacture of dolls is and has always been 
an industry carried on in the rural districts of 
continental Europe, -chiefly by the peasants in 
their homes. Factories for the manufacture of 
dolls have been introduced into England and 
America, but the extreme cheapness of peasant 
labor and the wonderful skill acquired by suc- 
cessive generations in the art of doll making 
still enable this hand-made product to compete 
successfully with the output of the factory. As 
in the case of most other toys, dolls were at 
one time imported into Great Britain chiefly 
from the Netherlands, and hence not an un- 
usual name for a doll was “a Flanders baby.” 
These old Flemish or Dutch dolls were made of 
wood, with neatly formed faces and flashy 
dresses, the cheaper kinds having slender 
woodmi legs. Most of the dolls made about 
1860 were the long, slender, kid or cloth bodied 
dolls, with heads of papier-mache or china. 
Next came the beautiful wax dolls, with natural 
ringlets, cyerj that open and shut, and apparatus 
inside by "which they could be made to squeak 
and sometimes say “Papa” and “Mamma.” 

These dolls, though very beautiful, were both 
expensive and perishable and are no longer 
manufactured. Later came the wooden-bodied. 
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jointed dolls. These were invented by a Trench- 
man called Jumeau and for a time were made 
wholly in France; but a jointed doll equally 
good, though less costly, is made in Germany. 
China and bisque heads of dolls are made in 
little village factories in continental Europe, 
the manufacture being limited by the village 
authorities on account of the smoke nuisance 
which it creates. Papier-mache and other com- 
position heads are usually molded at home. In 
making dolls the work is divided among the 
members of the household, the father molding 
the different parts of the doll, the mother paint- 
ing them and making the wigs, while the chil- 
dren put the parts together. After completion 
the dolls are taken to a general collecting house. 

The manufacture of rubber dolls is a branch 
of the industry which is chiefly carried on in 
large factories. A development is the modern 
rag baby, a doll made from printed cloth and 
stuffed into the well-rounded form of a baby. 
This form of doll, printed in bright colors, is 
largely made in America. In part the place 
of dolls was at one time taken by figures of 
animals made from stuffed plush in the form 
of so-called “Teddy-bears, which at one time 
enjoyed a vogue in the United States. Dolls 
follow various fashions, and one form or design 
may have its vogue only to be supplanted as 
another fancy may dictate. 

DOLLAR. The unit of value in the mone- 
tary systems of the United States and Canada. 
The name itself is derived from Joachimathal, 
in Bohemia, where the counts of Schlick in the 
fifteenth century struck large coins of silver 
from the metal found in the neighborhood. 
These were known as Joachims thaler, or, by 
abbreviation, thaler, from which, through 
the Low German daler, the word “dollar” is 
derived. 

Among the multitude of coins which pre- 
vailed before the nineteenth century certain 
issues came to be regarded as standard by reason 
of the excellence of their manufacture and be- 
came international coins of wide circulation. 
It was thus that a valley in the recesses of the 
Bohemian mountains gave the name to the mone- 
tary unit of Prussia before the establishment of 
the German Empire, and to that of the United 
States, Canada, Mexico, and other countries. 
Somewliat similar is the derivation of the term 
“florin,” familiar in the Netherlands and Aus- 
tria, and represented in the English coinage, 
from chins manufactured in the Middle Ages 
in Florence. 

The American dollar, established by the Coin- 
age Act of 1792, was taken from the Spanish 
dollar in circulation in the Colonies, correspond- 
I - I. ■' I to the average weight of the dollar, 
: ' -I • 1 : as slightly less than the legal weight. 
While the dollar, since 1792, has been the unit 
of value in the United States, it was, prior to 
1873, but little represented by coins of tins de- 
nomination. The silver dollar, by the Act of 
1792, weighed 416 grains and had a fineness of 
.8924. This weight was clifingc'd by the Act of 
Jan. 18, 1837, to 4i:i > gi'n'i!-. '.900 fine, at which 
it still remains. I'l !'-r 1 Act of 1873 trade 
dollars, weighing 420 grains each, of limited 
legal tender, were coined, in order to facilitate 
trade with Cliiha and Japan, t'not to 1873 only 
8,031,238 dollars wore coined. Large amounts 
of the 'lalf-dollars wliich were then exactly half 
the size of the dollar, were, however, coined. 
Further coinage of the silver dollar was author- 


ized by the acts of Feb. 28, 1878, and July 14, 
1890. Gold dollars, weighing 25.8 gvains, with 
a fineness of .900, were authorized to be coined 
by the Act of March 3, 1849, and over 19,000,- 
000 were thus coined before the coinage was 
discontinued (Sept. 26, 1890). By the Act of 
March 14, 1900, the gold dollar was declared 
to be the standard of value in the United States, 
but no provision was made for the issue of a 
coin corresponding’ to the unit. See Money. 

DOL'LARDEE^ (probably from dollar, on ac- 
count of the color). A local name, in Kentucky, 
for the blue sunfish {Lepo?ms palhdus) . See 
SuNFTSH; and Plate of Darters and Sunfish. 

DOLLAREISH (so called on account of* the 
color and shape). A local name in Maine for 
the butterfish {Stromateus triacanthus). 

DOLLART, doPart. A shallow, nearly land- 
locked inlet of the North Sea at the mouth of 
the river Ems, between the Prussian Province of 
Hanover and the Dutch Province of 
(Map: Netherlands, FI). It is aboi 
in length by 7 in breadth and was formed by 
inundations of the sea, the first of wliich took 
place in the latter half of the thirteenth cen- 
tury and the last in the sixteenth century. By 
these watery inroads a large number of villages 
were -u’ i;* and thousands of persons per- 

ished. '’'I* V’ I I ti part of the land has been re- 
claimed, especially on the Dutch shore. 

DOLLINGERj dePling-er, Johann Joseph 
Ignaz von (1799-1890). A distinguished (Bor- 
man Roman Catho’' ’ ' * i" . ' historian. 

He was born at I?. “ ■ l’». 'i' ' Feb. 28, 

1709. He was educated there and at tiie Uni- 
versity of Wurzburg, where his father was pro- 
fessor of anatomy and physiology. He was 
ordained a priest in 1822. In 1823 he became 
a teacher at Ascliaffenburg; in 1826, professor 
of church history and eeclesiasticsil jiii 
dence in the newly established Vniviu’-iiy of 
Munich, an.! b<'mM an extraordinary career as 
historian, rMij.rai', Mfiih’-i. disputant, and 
councilor. His first D *' LeJire von der 

Bucharistie in den ersten drei Jahrhunderten 
(1826), was written at i.aiT.-iibu!;-. In 1828 
he published a history or rne Reformation as 
the continuation of ITortig’s Mandhuch dor 
KirchengescMchte. In 1832 he was appointed 
defensor matrimonii. (See Defender of the 
Majrriage Tie.) In 1833-35 ho published a 
Geschichte der ohristlichen Kirche, and in 1836— 
38 the Lehrhuch der Kirchengeschichte. Neither 
of these works was carried to completion ; 
they are combined in the English trans- 
lation, A History of the Gluirch (1840-42). In 
his next work, Die Reformation, ihre inner e 
Bnttcicklung und ihre Wirhungen im Umfdnge 
des lutherischen Behentnisses (1846-48), he 
gathere" ■■■•• he could find unfavorable 

to the : ■ ' * ' ■ j ■ their work. Luther, eine 
SJdssse (1851), also belongs to this period. .For 
a time he undertook the duties of the chair of 
dogmatic theology and lectured on “The Phi- 
losophy of R<‘lij:-»n.'’ on “Symbolism,” and on 
“Patristic L torainro.” He was a frequent con- 
tributor to the Historisch-poUtisohe Blatter and 
published several painplilcfs on subjects of oc- 
casional interest. F-Te was one of the chief con- 
tributors to the fifst edition of Wetzet and 
Welte's Kirchen-Leooioon, in which his articles 
on Luther, on Bossuet, and on Duns Scotus at- 
tracted much attention. In 1845 he was chds^n 
to represent the University 6f Munich in the 
Bavarian Chamber,^ but, being deprived of his 
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professorsliip in 18473 he lost his seat. In the 
Parliament of Frankfort in 1848-49 he was rec- 
ognized as the leader of the Roman Catholic 
party and fought for the unconditional free- 
dom and independence of the church. In 1849 
he was restored to his professorship and also 
to his place in the Bavarian Chamber, which he 
held until 1852. Up to this time Dr. Dollinger 
had been an ardent defender of Catholicity and 
a bitter opponent of Protestantism. From now 
on, however, influenced by his historical stud- 
ies, his attitude began to change and tended 
more to liberalism. This change dates particu- 
larly from a visit to Rome in 1852. Works in 
which it is evident are: Hippolytus und KalUs- 
tus, * Oder die romische Kirche in der ersten 
Halfte des dritten Jahrhunderts (1853) ; Heiden- 
thum und Judenthum, Vorhalle zur GescMehte 
des Christenthums ( 1857 ; Eng. trans., The 
Gentile and the Jew in the Courts of the Temple 
of Christ, 1862), a masterly survey of the con- 
dition of the world at the birth of Jesus*, Chris- 
tenthum und Kirche in der Zeit der Grundle- 
gung (1860). In 1861 Dr. Dollinger delivered 
two addresses at Munich which v\oro repro'-ontefl 
as hostile to the temporal sovereignty of the 
Pope and brought upon him much <ritici-m. To 
explain and justify his position he published 
Kirche und Kirchen, Papstthum und Kirchen- 
staat (1861), a comparative survey of the con- 
dition of the non-Catholic communions and of 
the church, and also a resume of the history 
and condition of the Papal States, 1 i'\ 1 

while the temporal roignty was the means 
providentially established for' maintaining the 
spiritual independence of the papacy, yet it 
was by no means essential, that the papacy 
long existed without it, and that, even if it 
were overthro\vn, Providence would devise other 
means of id l.jiriinir ihe same end. The second 
part was i\ <! il .-*11 of the administration of 
the Papal States, which gave dissatisfaction to 
the authorities, as being, though well meant, 
inopportune and therefore unfriendly. Die 
Papstfabeln des Mittelalters (1863), and an 
address delivered at Munich the same year, 
Vergangenheit und Gegenwart der TcathoUschen 
Theologie, were no more acceptable. Similar 
feelings were aroused by the part taken by Dr. 
Dollinger in reference to the ‘^Catholic Union.” 
But his ability and learning were unquestioned, 
and his influence, especially at home, was very 
great nritil the approach of the time for opening 
the Vatican Council. It was understood that 
the doctrine of the infallibility of the Pope 
would* be a subject of discussion, and Dr. Dol- 
linger was active in organizing opposition. As- 
sisted by his colleague, Friedrich, and others, 
he wrote articles and letters on the subject for 
the Augsburg Allgemeine Zeitung, which were 
afterwards collected in book form: Der Papst 
und das Konzil (1869, under the pseudonym 
Janus), and Brief e vom Konzil (1870, under 
the name Qnirinus). On the publication of the 
decree of the council defining the infallibility 
of the Pope in all doctrinal teachings on faith, 
and morals addressed ea? cathedra to the univer- 
sal Church, Dr. Dollinger refused to accept the 
doctrine. In August, 1870, he presided over a. 
gathering of theologians at Nuremberg which 
publicly repudiated the doctrine and formed the 
germ of the Old Catholic movement- In the or- 
ganization of the Old Catholic church, however, 
he took no active parh. He was excommunicated 
by the Archbishop ©f Munich in April, 1871. 


While the sentence was pending, he was elected 
rector of the University of Munich by a large 
majority of votes, and after it was pronounced 
he received honorary degrees from the universi- 
ties of Oxford and Edinburgh, and was decorated 
by the King of Bavaria and the Emperor of 
Germany. Although he ceased to teach theology, 
he continued to lecture on ecclesiastical history 
and related subjects. His literary activity was 
little diminished during this stormy period of 
his life. Among his later works may be men- 
tioned: Bammlung von UrJeunden zur Geschichte 
des Konzils von Trient (1876); ATcademische 
Vortrage (1888—91); Beitrage zur Sefetenge- 
soMchte des Mittelalters (1890) ; Brief e und 
Erklarungen iiber die vatilcanischen Dekrete 
(1890); Kleiner e Schrif ten (1890). With Pro- 
fessor Reusch he reprinted the autobiography of 
Bellarmine (1887), and prepared a history of 
recent Roman Catholic ethical discussion as a 
thrust at the Jesuits, Geschichte der Moral- 
streitigkeiten in der rdmischJcatholischen Kirche 
seit dem XYI Jahrhundert (1890). Among his 
works translated into English are: Declarations 
and Letters on the Vatican Decrees; First Ages 
of Christianity; Jew and Gentile in the Courts 
of the Temple of Christ; Eippolytus and Callis- 
tus. He died at Munich, Jan. 10, 1890. Con- 
sult: Kobell, Tgnaz von Dollinger, Erinnerungen 
(Munich, 1891) ; Michael, Ignaz von Dollinger, 
eine Charakteristik (Innsbruck, 1893) ; and 
particularly the life by Friedrich (Munich, 1899- 
1901). See Old Catholics. 

DOLCLIVER, JoNATHAisT Prentiss (1858- 
1910). An American legislator, born in Pres- 
ton Co., W. Va. After graduating from the 
University of West Virginia in 1875 he. studied 
law, was admitted to the bar in 1878, and be- 
gan practice at Fort Dodge, Iowa. As an orator 
he first attracted attention in the Blaine cam- 
paign of 1884. He was a member of Congress 
from 1889 to 1900, was appointed United States 
Senator to fill out an unexpired term, and was 
elected to the Senate fot the terms 1901-07 and 
1907—13. He was early associated with the con- 
servative Republicans in the House of Repre- 
sentatives, where he was one of the framers of 
the Dingley Tariff Bill in 1897. During his 
later years in the Upper House, however, he be- 
came known as a leader among the “insurgent” 
Senators, and he and his associate, Senator Cum- 
mins, were perhaps the 'tif -1 oppo- 
nents of the tariff and ■.•mi policies. 

One of the fiinest public speakers of his day. 
Senator Dolliver was particularly effective in 
his attacks (1909-10) upon the Payne- Aldrich. 
Tariff Bill. 

DOEEIVEB UOOVCAHCE, The. A novel 
which Nathaniel Hawthorne engaged himself to 
contribute- to the Atlantic Monthly, but which 
his last illness rendered him unable to complete. 
The first installment appeared in that magazine, 
July, 1864. 

DOEOiOND, John (1796-61). A distin- 
guished English optician, inventor of the achro- 
matic object glass for telescopes. He was the 
son of a ' silk weaver in humble circumstances 
who had come to London as -a French refugee; 
Dollond followed his father’s occupation, but 
w^s Also able to devote himself ^ tb the study 
of fln^thematics, optics, . and astronomy. . In ad- 
dition he made himself acquainted with anatomy 
and theology, and went so far in the study of 
the classical languages as to translate, the Greek 
Testament into Latin and was also able to read 
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French, German, and Italian. He apprenticed 
his eldest son, Peter (1730-1820), to an op- 
tician; and after the latter had established him- 
self in business on his own account, he was 
joined by his father in 1752. John Dollond now 
devoted himself to the improvement of the re- 
fracting telescope, in which work he was en- 
couraged by the most distinguished scientific 
men of the time. After a series of well-con- 
trived experiments and researches, commenced in 
1757 and carried on for several years, he suc- 
ceeded in constructing lenses where a concave 
lens of flint glass was combined with a convex 
lens of crown glass with the result that images 
were produced without any colored border. (See 
Achromatism.) This was undoubtedly the 
greatest improvement that the telescope had re- 
ceived since its first invention. The memoir 
(published in the Philosophical Transactions 
for 1758) in which he gave an account of his 
investigations was rewarded by the council of 
the Royal Society with the Copley medal. In 
1761 Dollond was appointed optician to the 
King and was elected a fellow of the Royal So- 
ciety. His two sons continued to carry on the 
business with great success. Consult Kelly, 
Life of John Dollond (London, 1808). 

DOEIi’S HOUSE, A. The English version 
of PJt DukJceh^em, a play by Henrik Ibsen (q.v.) , 
produced in Christiania in 1879 and in London 
in 1889. The theme is the right of individualism 
in woman, wliich is set forth in the disillusion- 
ing experience of Kora Helmer, the young wife 
of a man fettered by conventional idealism. 

DOLLY VARDEH. ' In Dickens’s Barnahy 
Rudge, the coquettish daughter of Gabriel Var- 
den, a locksmith, whom she rules completely. 
She is impulsive, soft-hearted, and full of pretty 
strategies. Her dainty dress of flowered dimity, 
cut short enough to show her neat ankles and 
buckled shoes, gave the name Dolly Varden to a 
style of dress which came into fashion soon after 
BarnaMj Rudge was published. 

DOLLY VARDEH TROUT (from the color, 
which resembles a Dolly Tardeuy a gown of 
gay muslin print worn by women about 1865- 
70). The common brook trout {Salvelinus 
malma) , a char of the mountains of western 
Korth America, “from the upper Sacramento 
to Montana, Alaska, and Kamchatka.” It has 
a stout body, large head and mouth, and the 
back more elevatSi and less compressed than 
th6 Eastern brook trout (Salvelinus fontinalis) ; 
the tail is almost truncate, and the adipose fin 
is unusually large. “General color, olivaceous; 
the sides with round red spots nearly the size 
of the eye, the back commonly with smaller 
pale ones, a feature of coloration which distin- 
guishes this species at once from the others.” 
It abounds in the streams of the northern Rocky 
Mountains, where it is also known as bull trout 
or red-spotted trout; and in the Far Northwest, 
where it has the Kamchatkan name “malma”; 
it descends to the sea and sometimes reaches a 
weight of 12 pounds. It is one of the most 
beautiful and active of the Salmonidse and has 
been extensively transplanted to waters in the 
northeastern United States and Europe. See 
Trout. 

DOLiyCEH (Bret., table stone, from dol, table 
+ men, Welsh maen, stone; the Welsh equiva- 
lent is cromlech^ bending slab ) . The name given 
to a class of monuments of prehistoric civiliza- 
tion, consisting of several great stone slabs, set 
edgewise in the earth and supporting a flat 


capstone for the roof, designed for a sepulchral 
chamber. The greatest historic interest at- 
taches to these monuments for several reasons. 
They were erected in the British Isles, in north- 
western France, in Spain, along northern Africa, 
in Syria, and chambered mounds exist as far 
east as Japan. They mark the Neolithic period 
in Europe, and their erection may be called the 
beginning of engineering. In Guernsey and 
elsewhere they are styled Druid altars and are 
associated with Druidical rites. By some they 
have been attributed to the Celts, and this raises 
the question whether all the dolmen builders of 
northern Africa and Europe and even in Japan 
were of the same race. If they were, they would 
belong rather to the Iberic branch of Sergi’s 
Eurafric species, a strain of whose blood may 
have reached the Orient. Dolmens were some- 
times covered with immense tumuli, and again 
the earth envelope reached only the capstone. 
Some of the mounds were of great size, as that 
of Silbury Hill, Wiltshire, 170 feet high, and 
316 feet along the slope. In some of the cham- 
bers might have been single interments ; in 
others, says Keane, the same mound had to do 
duty for many generations, the original cell 
expanded into the “family vault,” developing a 
system of lateral chambers 30 X 16, and 8 feet 
high, with roof slabs of corresponding size, some 
weighing 10, 20, and even 40 tons. Consult 
Keane, Ethnology (Cambridge, 1896), and Bor- 
lase. The Dolmens of Ireland (London, 1897). 

DOLNYA TUZLA, dOKnya tddz'Ri. The capi- 
tal of a district of the same name and a gar- 
rison town in Bosnia, Austria-Hungary, pic- 
turesquely situated on the Julia, amid moun- 
tainous scenery, 38 Vs miles by rail southeast 
of Doboj. It is the seat of an Orthodox bishop. 
It has coal mines, alkali and salt works, a dis- 
tillery, and saw mills. The salt mines have 
been worked since the days of the Romans. 
Fop., about 12,600. 

DOLOMIEU, d6'16'mye'', Deodat Gut Siu- 
VAIN Tancrj^de Gratet de (1750-1801). A 
French geologist and mineralogist. He was one 
of the Knights of Malta when a boy, and fought 
a duel with and killed a brother knight, for 
which he was condemned to death, but was 
saved in consideration of his youth. He then 
turned his attention to science and visited Port- 
ugal, Spain, and Sicily, making interesting ob- 
servations on the geological structure of the 
Pyrenees. He minutely described the earth- 
quake in Calabria in 1783 and in later years 
studied the Alps, where he discovered the min- 
eral “dolomite,” which is named after him. He 
became professor in the Paris School of Mines 
and a member of the Institute from its forma- 
tion. In 1798 he was on the scientific staff of 
Bonaparte’s expedition to Egypt. Here he lost 
his health, and on the way home was left at 
Messina, where he was an object of political 
hatred because he had revealed in 1783 to the 
Grand Master of Malta the designs of the Nea- 
politans against that island. He was confined 
in a wretched dungeon, clothed in rags, and 
given only a bed of straw. There he was kept 
21 months. Denied wTiting materials, he made 
a pen from a piece of wood, and with the amoke 
of his lamp for ink, wrote on the margins of 
his Bible his Traits de philosophie minSralo- 
gique and Memoire sur Vespbee min^rale. At 
the conclusion of the treaty between France and 
Naples he was released and took the chair of 
mineralogy at the Museum of Natural Histoxv 
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in Paris. His collections of mineralogy included 
numerous and valuable specimens. Besides the 
works mentioned above, he wrote: Voyage aux 
ties de Lipari (1783) ; Memoire sur le tremhle- 
ment de terre de la Calabria (1783) ; Memoires 
sur les Ues^ Ponces (1788), etc. LacepMe’s 
Eloge historique de Dolomieu is among the Me- 
motres of the Institute for 1806. 

DOL^OMITE (named in honor of the French 
geologist Dolomieu), Bitteb Spab, or Magne- 
sian Limestone. - A calcium-magnesium car- 
bonate that crystallizes in the hexagonal system 
in forms similar to ealcite (q.v.). It is white 
to reddish or greenish white and sometimes of 
darker shades, even reaching brown and black 
in some varieties, with a vitreous and some- 
times pearly lustre. Dolomite, both as a mineral 
and as a rock, is found in various parts of 
Europe. In the United States it occurs at many 
localities in Vermont, Rhode Island, Hew Jer- 
sey, Hew York, and Missouri. It is found both 
crystallized and massive. The crystallized varie- 
ties inelude the pearl spar, which is so called 
from its lustre. The massive varieties are fre- 
quently colored; the variety containing iron is 
called brown spar; the varieties containing 
manganese and cobalt are reddish. The com- 
pact varieties are used as building stones. The 
Houses of Parliament in London were built from 
a variety found at Bolsover Moor, and St. 
Patrick's Cathedral, in Hew York City, is built 
from a variety found in Westchester Co., 
N. Y. Calcined and slaked, dolomite yields a 
cement offering considerable resistance to the 
action of water. Calcined dolomite is used as 
a lining for Bessemer converters (see Iron and 
Steel ) , and the mineral when treated with 
sulphuric acid yields calcium and magnesium 
sulphates and so is used in the manufacture of 
Epsom salts. 

DOLOMITES (from the mineral, dolomite, 
which, in turn, was named from Dolomieu, the 
geologist). The limestone Alps of South Tirol, 
between the Adige and Piave rivers. The high- 
est summit, Marmolata, rises to 11,000 feet. 
Strictly speaking, the term ‘‘Dolomite” belongs 
to the Fassa Mountains, the Langkofel, Rosen- 
garten, and Schlern, hut does not apply to the 
Cristallo, Hohe GaisI, Tofana, Sorapsis, Antelao, 
Pelmo, and other peaks of the Ampezzo Lime- 
stone Alps; but as these mountains are widely 
known as the “Ampezzo Dolomites,” the popu- 
lar nomenclature is generally adhered to. 

DOLOO'. The capital of Mandara (q.v.), 

DOLORES, d6-lo'rfi,s. A town of the Ar- 
gentine Republic, in a district of the same name. 
Province of Buenos Aires, 127 miles by rail from 
Buenos Aires (Map: Argentina, H 5). It has 
manufactures of culinary implements. Pop., 
1903, 10,000; 1911 (of district), 25,751. 

DOLPH, dblf, John H. (1835-1903). An 
American genre and animal painter, born at 
Fort Ann, H. Y. He studied in Antwerp under 
Van Kiiyck and in Paris and afterward opened 
a studio in Hew York City. He began as a 
genre painter with such subjects as “The 
Knickerbocker Farm Yard” (1869), “Beggars” 
(1874, James Gordon Bennett, Paris), “The 
Antiquarian” (1876) ; but later made a specialty 
of pictures of kittens and puppies, which gained 
him great popularity. Although always care- 
fully executed in a graceful and spirited manner, 
their endless repetition prevented the higher de- 
velopment of which his art was capable. He 
was a member of the National Academy of De- 


sign and one of the founders of the Society of 
American Artists. 

DOLPH, Joseph Horton (1835-97). An 
American politician. He was born at Dolphs- 
burg, H. Y., and was educated at Genesee Wes- 
leyan Seminary at Lima, taught school, studied 
law at Havana, H. Y., and was admitted to the 
bar in 1861. In 1862 he emigrated to Oregon, 
crossing the plains as a member of Captain 
Crawford’s “Oregon Escort,” a volunteer com- 
pany authorized by act of Congress to protect 
emigrants to the Pacific coast. In 1863 he be- 
gan the practice of law at Portland, Oreg., in 
partnership with John H. Mdtchell, afterward 
United States Senator. In 1864 he was elected 
city attorney, and in 1865 was appointed by 
President Lincoln United States Attorney for 
the District of Oregon. He served in the Oregon 
State Senate (1866-68 and 1872-76) and was 
United States Senator from Oregon from 1883 
to 1895, 

DOLPHIN (OF. dalphin, daulphin, Lat, del- 
phinus, from Gk. 5e\<f>h, delphis, dolphin ) . A 
cetacean of the family Delphinidae, characterized 
by the moderate relative size of the head, differ- 
ing in this from the cachalots, and also usually 
by having numerous simply conical or nearly 
conical teeth in both jaws, ^though some of the 
species lose those of the upper jaw at an early 
age. The blowhole is single. The family Del- 
phinidse includes, along with the dolphins, black- 
fish, porpoises, grampuses, etc., many animals 
which on account of their larger size are com- 
monly called whales, as the beluga, etc. The 
names “dolphin” and “porpoise” are often used 
interchangeably, but the true dolphins have the 
snout prolonged into a rather slender beak, 
which is abruptly separated from the convex 
forehead, even by a marked furrow; both jaws 
are furnished with numerous equal teeth. The 
species are numerous, and none apparently has 
a very wide geographical range. They are vo- 
racious animals, and are said to prey not only 
on fishes, medusae, cephalopods, etc., but even on 
the wounded and feeble of their own species. 
They live in herds, which often delight the voy- 
fi.». •• '»! the ocean solitude by their gambols, 
(.ai •■•■h LT about a ship, they display their 
agility in a thousand graceful motions, now 
leaping with curved bodies many feet into the 
air, then darting through a wave with incredible 
velocity, leaving a slender wake of whitening 
foam under the water; now the thin back fin 
only is exposed, cutting the surface like a knife; 
then the broad and muscular tail is elevated as 
the animal plunges perpendicularly into the 
depths. 

The common dolphin {Delphiims delphis) is 
found in the Mediterranean and in the northern 
Atlantic Ocean. It is usually not more than 6 
or 8 feet long, but individuals have been seen 
of 10 feet. The body tapers towards the tail, 
which is crescent-shaped and about a foot in 
breadth. The beak is about 6 inches long, and 
the blowhole crescent-shaped. The color is 
blackish on the back, grayish on the sides, and 
satiny white below. Ihe female dolphin brings 
forth a single young one at a time, which she 
suckles and nurses with great care. The flesh 
of the dolphin was formerly considered a deli- 
cacy, and sailors still regard the capture of one 
as a happy event, giving a beef like alternative 
to their fare of salted meat. 

From the form of its beak the dolphin re- 
ceives from the French the names of beo (Ppie^ 
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(goose-beak) and oie de mer (sea goose). It 
■was very differently regarded and designated 
by the ancient Greeks, to whom it was hieros 
ichthys (sacred fish), and was invested with 
many fabulous attributes and was the subject 
of many mythological legends. It "was supposed 
to be peculiarly friendly to men, perhaps because 
the dolphin emits a peculiar murmuring or 
suppressed lowing cry. It was sacred to Apollo, 
who was ■worshiped at Delphi with dolphins 
for his symbols. The figure of the dolphin, 
therefore, appears on many ancient coins and 
medals. It is said to have been borne on the 
shield of Ulysses; early appeared on the shield 
of some of the princes of France and gave its 
name to one of the fairest of the French prov- 
inces, whence the heir apparent of the French 
throne came to be styled “dauphin.^’ It is not 
easy to account for the high regard ^ in which 
the dolphin was anciently held; nor is it alto- 
getlier easy to explain the very general trans- 
ference of its name in modern times to the cory- 
pbene (q.v.), a true fish, renowmed for those 
changes of color in its dying moments which 
poets have delighted to celebrate. Similar at- 
tributes are popularly given in Brazil to a dol- 
pbin {Sotalid giiidnensis) , very abundant in the 
O'? "Rio de Janeiro, which the natives assert 
will bring to shore the bodies of drowned per- 
sons. This genus (Botalia) has Oriental and 
African species ascending rivers, one (of the 
Kamerun River) having the nostrils (blow- 
holes) prolonged into a snoutlike process. 

The European dolphin is rare on the coast of 
the United States, but three or four other spe- 
cies occur, one of them, at least, numerously. 
This is the bottle-nosed dolphin {Tursiops 
tursio) , which is caught in considerable num- 
bers on the New Jersey coast and also near 
Cape Hatteras. At the latter place these ani- 
mals are captured in large seines, sometimes 
as many as 1000 in one year. Twelve feet 
is about the maximum ■ size. They produce 
valuable oil and leather. The oil from the head 
is of especial fineness and is -w’orth about $20 a 
gallon refined. It is used for watches. Closely- 
allied to this species is the ^%lack” dolphin 
(Tursiops erehenmis) , which is not quite so 
large and is wholly black in color. The spotted 
dolphin {Prodelphinus plagiodon) is occasion- 
ally found on our coasts. It is dark slate-color 
above, and pale or white below, somewhat spotted 
with slate. See Blackfish. Consult True, Re- 
vieijp of the Family Delphinidce (Washington, 
ISOff). 

DOLPHIN. A fish. See CoKYPnENE, 

DOMAIN. See Demesne. 

DOMAS Y VALLE, do'mas $ vff'lya, JosiS 
(c.1717-1803). A Spanish naval commander 
and colonial governor, born at Cartagena. He 
advanced rapidly and within six years of his 
admission to the navy attained the rank of 
chief of squadron. He participated in many 
engagements in the Mediterranean and was com- 
mander of the vessel Asis in the West Indies 
during the war with England (1779-80), Dur- 
ing this campaign oceurj'ed his brilliant action 
in r« treasure ships of the crown, 

wir'! '■ pesos he had received for the 

King; from Vera Cruz to Havana, past the fle^t 
of Admiral Rodney, who knew all about his 
course^ his squadron, and its cargo. After par- 
ticipating in the capture of Pensacola (1781) 
and later ih the siege of Gibraltar, he served as 
Governor of Panama from 1786 to 1794 and< 


then became Captain General of Guatemala, and 
President of its Real Audiencia. 

DOMASZEWSKI, do^ma-sheUake, Aefred 
VON (1856- ). A German historian. He 

was born in Temesvffr, Hungary, and was edu- 
cated at the University of Vienna, where he was 
assistant in the Numismatic Collection (1884— 
87) and privatdocent. In 1887 he went to 
Heidelberg as professor of ancient history. He 
did important work on the corpus of Latin in- 
scriptions, edited, with Dessau, a revision of 
MarquardUs Romische BtaatsverioalUingf and 
wrote on the Roman army, Roman religion, and 
the history of the Empire: Fahnen im rd- 
mischen Heer (1885), Religiofi des romischen 
Heeres (1895), Die Rangordnung des romischen 
Eeeres (1908), Ahhandlung zur romischen Re- 
ligion (1909), OescMchte der romischen Kaiser 
(1909), and, with Briinnow, Die Provinz Arabia 
(1904-09). 

DOMAT, db'ma^ or DAHMAT, Jean (1625- 
96 ) . A French jurist. He was associated with 
the recluses of Port-Royal and with Pascal, who 
bequeathed to him his private papers. His 
elaborate digest, entitled Lois civiles dans leur 
ordre naturel (3 vols., 1689-94), places him 
among the first jurists of his century, though it 
was not until after 1726, when Blackstone com- 
mended the work and it was translated into 
English, that it received any degree of attention 
outside of France. He also published Le droit 
public (1697) and Legum Delectus (1700). 

DOMATIA, d6-ma'shi-a (Neo-Lat. nom. pi., 
from Gk. deejuLdnovy domation, little house, dim. 
of SoJ/wa, doma, house). Portions of plants which 
are^ modified so as -to form chambers in which 
various <■’ ‘rarM-rri-. especially fungi or small ani- 
mals, may dwell. See Symbiosis. 

DOMBASLE; dCN'baP, Cheistopiier Joseph 
Alexandre Mathieu de (1777-1843). A 
French agriculturist, born at Nancy. In 1822 
he was appointed director of the agricultural 
institute at Roville. He invented the plow 
which bears his name. An important innova- 
tion introduced by him was the use of lime in 
clayey soils. He contributed greatly to the im- 
provement of agriculture in France by his works 
upon that subject, such as Fssai sitr Panalyse 
des eaux naturelles (1810) ; Oalendrier du bon 
cultivateur (1821); TMorie de la charrue 
(1821) ; Instruction sur la distillation des 
grains ct des pommes de terre (1829). 

DOMBES, ddNb. A district of eastern 
France entirely included within the department 
of Ain. It is surrounded on three sides by 
the rivers Sa6ne, Rhone, and Ain, and on the 
north by the district of Breese. A peculiarity 
of the district is the clay soil which does not 
absorb the rainfall, permitting large pools to 
form. These cover many acres at certain sea- 
sons of the year and render the climate very 
unhealthful. In the past, the entire district 
has been swept by disease many times, but 
large drainage works have since been con- 
structed, and certain laws of sanitation laid 
down. Large numbers of the pools remain, 
however, and are - used for the cultivation of 
fish. Donibes, Latin Dumbae, was once part of 
the Kingdom of Arle*-. In 1402 Loffis II formed 
the Priiuipality of Dombe-, and in 1762 it came 
und<T the Fivncli crown. Area, 440 square 
miles. 

DOM'BEY AND SON. A novel by Charles 
Dickens, first published serially in 1846. 

DOM BOO. dom''b6k (AS. book of dnemR nrr 
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sentences, Lat. liber judicialis), or Doombook. 
The code of laws compiled by King Alfred 
chiefly from the West Saxon collection of his 
own ancestor Ina, but conipi’ising also small 
portions of the Mercian laws of Offa and of 
the Kentish collection of Ethelbert, with the 
supplements of his successors. “Ina’s collec- 
tion/^ says Dr. Pauli, “was the only one received 
entire into the Codex, which was chiefly ap- 
plicable to the condition of the West Saxons. 
A few articles were admitted here and there 
from the Kentish and Mercian laws, but re- 
search into this matter is not possible, as 
Offa’s book is lost.'’^ Alfred made few, if any, 
original laws, but contented himself with re- 
storing, renovating, and improving those which 
he found already in existence. The peculiarly 
Christian character of the King is strongly im- 
pressed on this code, which begins with an 
extract from the Bible: “The Lord spake these 
words to Moses, and thus said: I am the Lord 
thy God.” Then follow most of the Ten Com- 
mandments, some parts of the Mosaic law re- 
lating to criminal oifenses, and passages from 
the New Testament, including the Golden Pule. 
The code was ratified by the Witan, as Alfred 
expressly informs us. Consult Pauli, Alfred 
the Great, from the German (London, 1857), 
and Thorpe, Ancient Laws and Institutes of 
England (ib., 1840). 

DOMBBOWSKI, d6m-br6v^skd, or DAB- 
BOWSKI, Jan Henryk (1755-1818). A dis- 
tinguished Polish general, born in Pierszowice, 
in the District of Cracow. He entered the 
service of the Elector of Saxony in 1770, but 
in 1792, on the first symptoms of the insurrec- 
tion in Poland, proceeded to Warsaw. He took 
part in the Polish campaigns against Russia 
and Prussia and exhibited remarkable military 
talents. In 1796 Dombrowski went to France, 
where he was commissioned by the Directory to 
form a Polish legion among his exiled country- 
men. The legion signally distinguished itself 
in the Italian campaign. In the campaign of 
1799-1800 Dombrowski gave proofs of remark- 
able courage. After the Peace of Amiens he 
became a general of division in the service of 
bhe Cisalpine Republic, and after the battle of 
Jena he was ordered by Napoleon (1806) to 
summon his countrymeiL to> arms. His en- 
trance into Warsaw at the head of the Polish 
jivisions , resembled a cdassioah triumph. At 
Er^dlaud he won fresh laurels. 

eampaign 1812 he 
rof the three ' divisions of the 
?^fth Army Corps and at the passage of the 
leresina saved from destruction the relics of 
?oniatowski’s corps. In 1813, at the head of 
lis Poles, he took an honorable part in the 
)attles of Tel tow, Grossbeeren, Jiiterbogk, and 
Leipzig. After the fall of Napoleon Dombrowski 
returned to Poland, and in 1815 was appointed 
)y Alexander I a general of cavalry and a 
?olish senator, but in the following year he 
vithdrew from public employment to his estate 
3 x Posen. He died June 6, 1818. Consult 
Dhodzko, Histoire des ligions polonanses en 
sous le aommandement du general Dorn-, 
wowshi (Pari&,‘ 1829). 

DOMBBrO.ljrSKI, Jabosi*aw (18S5-71). A 
:>olish Socialist* agitator and revolutionist. He 
vas bom at^.-^itoniir, Volhynia, and, entered 
;he academy of-;the genei^ staff at St. Peters- 
mrg in 1848. In 1860.h^ left the. government 
service and participated* in Garibaldi's advance 


on Naples. In 1864, owing to bis complicity 
in the insurrection at Warsaw, he was con- 
demned by the Russian government to 15 years' 
imprisonment at hard labor and was trans- 
ported to Siberia. Before arriving at his des- 
tination, however, he escaped and fled to Paris 
(1865). On the outbreak of the War of the 
Commune, March 18, 1871, he was appointed 
commander in chief of the Commimist forces 
stationed at AsniSres by the central committee 
of the National Guard. In the following month 
he succeeded to the chief command of the entire 
revolutionary forces ; but, after fighting at 
Neuilly and Montmartre, he was killed by the 
government troops while defending the barri- 
cade at the Boulevard Ornano. 

DOMDAN'IED. An immense submarine cav- 
ern near Tunis; a seminary for the black arts, 
introduced in the continuation of the Arabian 
Tales. Southey narrates its final destruction 
in Thalaba. 

DOME (OF. dome, Fr. dome, from Lat. domus, 
Gk. S6jj.os, OCliureh Slav, domu, Skt. dama, 
house; connected ultimately with OHG. zimhar, 
Ger. Zimmer, leel. timhr, AS., Eng. timber; the 
word is also influenced by Lat. doma, Gk. doifia, 
house). A term in architecture bearing a two- 
fold meaning- It is loosely used, after the 
fashion of the German Dom and Italian duomo, 
to designate a- (atladiMl or some other building 
of import Jinec. but only genuine English 
scientific nieariiTig l-iat of a convexly curved 
vault or roof having a circular or polygonal 
(or rarely elliptical) plan. It may be of any 
material — wood, stone, metal, earthenware, etc. 
It may be built of a single thickness or with 
two or even three shells; it may spring directly 
from the substructure, or be raised upon a 
high drum; it may be of low curvature, like 
that of the Pantheon at Rome, or of steep or 
ovoid or bulbous outline, like many Persian 
and Indian domes, and be crowned with a 
lantern or be without one. The supporting 
substructure may be a closed circular building 
or it may be an open structure of four or more 
arches bearing pendentives (q.v.). The term 
is often interchangeable with cupola (q.v.). 
By some writers the distinction between cupola 
and dome is made by referring the first only 
to the inner surface or shell of a domical roof 
or vault, and confining the use of dome to the 
outer roof or shell. A clearer distinction is 
that which applies the name “cupola” to domes 
which rest directly on the building without the 
interposition of a drum, using “dome” in the 
more general sense of the definition given above, 
which includes cupolas. 

The history of the dome falls into two great 
divisions — the period before and after the in- 
vention of the dome on pendentives ; or, roughly 
speaking, the period before and after the build- 
ing of Hagia Sophia in Constantinople. It was 
known to the Assyrians and Persians, who used 
it over houses and palaces, sometimes with 
Iqw, semicircular outline, sometimes with high 
ovoidal or pointed outline. These domes were 
made usually of brick and rested on solid walls. 
The Pcla&gic and Mycenaean tribes also used the 
dome, but they built it of stone, starting its 
curvature from the ground, and constructing 
it not like a true vault, in which the courses 
have beds normal to the curve of the dome, but 
with horizontal beds, the courses successively 
projecting inwards each over the one below till 
they met at the, top. Such, was the Tholos of 
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Atreus at Mycenae. The early Italian tribes, as 
well as those of Greece, used this kind of dome, 
which appears in Etruria and Latium (e.g., 
Vetulonia) , where there even appear signs of 
the Oriental form. The Romans, however, ap- 
pear to have been the first to give really monu- 
mental expression to the dome. With them it 
was a hemispherical vault of brick or of brick 
and concrete, resting solidly upon its circular 
base, as in the Pantheon, built by Hadrian, 
which remains the largest masonry dome in the 
world, 142 feet in diameter. A remarkable 
feature of this dome is the oculus, or opening, 
at its summit, the only window of the build- 
ing; the effect of this method of lighting is 
singularly impressive. Smaller domes are those 
of the temple of Minerva Medica, in Rome, some 
of the halls in the thermse, and a number of 
tombs of presumably late date. This form was 
popular in the Christian period for mausoleums, 
as in Santa Costanza, Rome, in which for the 
first time a dome was carried not by a con- 


four piers and arches were made to suffice 
The vast scale of Hagia Sophia, whose dome h 
107 feet in diameter and rises to a height o; 
180 feet was never afterward duplicated, othei 
Byzantine domes being much smaller and usu- 
ally arranged in groups. The lateral thrust oi 
these domes was resisted by buttresses or by the 
vaults of galleries and aisles. In Hagia Sophia 
(see Saint Sophia) another great innovation was 
introduced in the form of a crown of 40 win- 
dows penetrating the base of the dome, which 
was strengthened by buttresses between them. 
This method of lighting is also seen in St. 
Mark’s at Venice, built 500 years later, and 
was copied by the Turkish conquerors after 
1453 in their mosques. In the later Byzantine 
churches, with their smaller domes, as such 
windows would have been trivial and inade- 
quate, the dome was raised on a cylindrical 
drum (q.v.) in. which were windows of prac- 
ticable size. The ribbed system of construction 
of the vaults of St. Sergius and of Hagia Sophia 
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Note the increased depth of the dome aa seen from inside, so that its main thrust is downward. 


tinuous wall, but by a series of isolated sup- 
ports, in this instance by 12 arches borne on a 
double circle of columns fc.325 a.d.). The 
dome was also a common form of roof for bap- 
tisteries (e.g., Ravenna, Nocera, Pisa, Florence) . 
In the sixth century, after tentative attempts 
at Ezra in Syria, at San Vitale, Ravenna, San 
Lorenzo, Milan, and St. Sergius and Bacchus 
in Constantinople, the problem of suspending 
the dome on pendentives instead of on solid 
walls was solved in the church of Hagia So- 
phia, Constantinople. This was an invention, 
therefore, of Byzantine architecture and ushered 
in the second and more important period of 
dome construction. Pendentives (q-v.) are 
convex triangular spaces comprised between the 
arches springing from piers at the angles of 
a square or octagon and the circular base of 
the dome. By their means the dome is car- 
ried upon four or eight widely spaced iso- 
lated supports, between and beyond which 
the plan of the building may be extended in 
any direction and made to take on any out- 
line or form desired. In the four transitional 
examples named above, eight supports wfere 
employed; in Hagia Sophia, for the first time, 


was generally abandoned, and the vaults built 
in circular courses or rings, which were simpler 
and easier to construct. 

In the Middle Ages the dome was generally 
abandoned in the West, though in Italy it was 
still used over the crossing in many Lombard 
and Romanesque churches and wherever the 
Byzantine influence was strong. Tlie largest 
of these crossing domes is that of Pisa, which 
is elliptical and probably of piaster. Bap- 
tisteries were generally vaulted in Italy, and 
the eleventh-century dome of the Florentine 
baptistery was the largest octagonal vault in 
existence until the dome of the cathedral was 
built after 1420. That at NoGera, reproducing 
the general plan of Santa Oostanm, is about 
42 feet in diameter, or about half the diameter 
of the Florentine example. The octagonal and 
decagonal vaults of English-Gothic chapter- 
houses are ribbed vaults, not domes. The Old 
Cathedral at Salamanca, Spain, has a cimborio, 
or crossing dome, raised on a high drum; it is 
a ribbed dome internally, though covered ex- 
ternally by a low polygonal spire. There are 
also in Aquitania and about P^rigueux in 
France a number of twelfth-centurv churehfta 
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with domes on pendentives, evidently derived 
from Byzantine prototypes, through the inter- 
mediary of Venice and Cyprus (Souillac, Solignac, 
Saint-Front at Perigueux, Angouleme, etc.). 
Meanwhile the dome was being developed by 
the Moslems into a feature now inseparably 
associated with the Orient. The dome of the 
Kock (Mosque of Omar) at Jerusalem, the larg- 
est of Arab domes and perhaps the earliest, 
is of wood, probably recalling that of the By- 
zantine church it replaced. Other Arab domes 
are small; the feature was first introduced in 
the tenth century in mausoleums connected 
with mosques in Cairo and elsewhere, but after 
the fourteenth century it was used over the 
prayer halls themselves, as in Kait Bey at 
Cairo (1465). The Arab domes are ovoid or 
pointed in outline, often ribbed or carved on 
the outside, and carried on complex decorative 
corbelings of stalactite work (q.v.) instead of 
pendentives. In Persia a new type was in- 
vented: the swelling or bulbous dome. These 
€omes were of brick, on pendentives of in- 
geniously interlaced ribs and vaults ; many 
are of great beauty. This type spread to India, 
where it was reproduced in stone and marble, 
often on an imposing scale; that of the tomb 
of Mahmtid at Bijaplir is 124 feet in diameter 
over a rotunda of 137 feet. Other important 
Indo-Moslem domes are those of the Ettim- 
ed-doullah and Humayun mausoleums, which 
surpass in size, though they do not approach 
in exquisite beauty, the alabaster dome of the 
Taj Mahal at Agra (1660). The Turks, after 
the conquest of Constantinople in 1453, em- 
ployed Greek architects to build their earlier 
mosques after the pattern of Hagia Sophia, 
modified; and the noble domes of the Imperial 
mosques, especially of the Ahmediye and Sulei- 
maniy4, are the fine though tardy fruitage of 
the grand early Byzantine conception of Hagia 
Sophia. They present the sharpest contrast to 
the fantastic bulbous lanterns and towers of 
the Bussian churches of Moscow, Nijni Nov- 
gorod, etc., which show the late Byzantine 
drum elongated into a high narrow turret, and 
the dome replaced by a bulbous termination of 

'1 jiil.irly Oriental aspect. 

The Kenaissanee architects of Italy developed 
the dome as the distinctive feature of their 
church architecture, making of it a superb ex- 
ternal feature by raising it upon a high drum 
and crowning it with a lantern. The earliest 
example is also the largest; it is that of the 
Duomo at Florence, built from Brunelleschi’s 
designs, partly under his direction, between 
1420 and 1446, and after his death in that year 
completed from his models in 1464. This is an 
octagonal dome, wholly of masonry in two 
shells carried by eight colo-;-.;il ribs mc<‘ting in 
a ring at the summit, and 16 intermediate lesser 
ribs. The dome is 139 feet in diameter and 
38.a- feet high to the top of the lantern. Domes 
on pendentives cover the crossings of nearly all 
the Italian Renaissance churches, and after the 
fifteenth century a number of large churches 
were built having a square or polygonal central 
area covered by a dome, sometimes with four 
half -domed, apses opening out of it (Umilta at 
Pistoia^ Ineoronata at Lodi, Consolazione at 
Todi, etc.). In 1506 Bramante began the build- 
ing of a mausoleum church for Julius II on 
the site of the ruined basilica of St. Peter at 
Rome, with central dome 137 feet in diam- 
eter on four^ arches with pendentives. Out of 


this design, under the hands of later architects, 
grew the colossal church of St. Peter (q.v.), to 
which definite form was given by Michelangelo, 
whose final design for the dome, unfinished at 
his death in 1565, was carried out with slight 
changes by Della Porta and Fontana. This, 
though not the largest in diameter, is incom- 
parably tbe finest and noblest of all domes, 
superb especially in its external form and pro- 
portions. It is 405 feet in ti)i..l luigii. built 
in two shells resting on a !■; iLo.i'I -i-'n drum 
adorned with 16 coupled column buttresses. 
This dome fixed the type for Italy and western 
Europe. In Italy hrmdreds of domed churches 
were erected between 1560 and 1800; and the 
domes of the Baroque period are the finest 
features of these churches, even when these are 
otherwise of commonplace or inferior design. 
In France the Sorbonne (Paris, 1635) was the 
earliest church with an important exterior 
dome; the Val-de-Grace, completed somewhat 
later, is of unusually elegant proportions; but 
both were far surpassed by the dome of the 
Invalides, by J. H. Mansart, begun in 1675. In 
this there are three shells — an inner one of 
stone with a large oculus, or opening, through 
which, as a frame, one sees the painting on the 
inner surface of the second shell, also of stone. 
The outer shell and lantern are of wood covered 
with lead. The Pantheon (1755-81 by Soufflot) 
also has three shells, but all are of stone as 
well as the lantern, which is carried by the 
second shell. In. this as well as 

in the peristyle about the drum, Soufflot fol- 
lowed the model set by Sir Christopher Wren 
in the noble dome of St. Paul’s in London 
(1675-1710). Here the intermediate shell is 
conical below, like the dome of the Pisan bap- 
tistery, and carries the stone lantern, while the 
outer shell is of wood. Aimomlt b'for Fiiropean 
domes may be cited the fiiu‘ I’jimI vi* ro- 
tunda of the church of San Francesco da Paola 
at Naples (1812), the dome of San Carlo at 
Milan, 108 feet in diameter, that of the church 
at Mistra in Malta, and the cast-iron dome of 
the cathedral of St. Isaacs, St. Petersburg. In 
the United States the dome of the capitol ’at 
Washington (by Walter, 1856-73), though un- 
fortunately of cast iron, is externally of un- 
usual beauty and dignity of desipi; its inner 
shell covers a rotunda 90 feet in diameter. (See 
illustration under Washington.) As far back 
as 1795 the dome had been adopted by Bulfinch 
as an external feature of the State capitol at 
Boston, and it has ever since been a dl.-thiguish- 
ing element of American State (apitols: those 
of Minnesota at St. Paul, and of Wisconsin at 
Madison, are important recent examples. The 
dome of the Columbia University Library (New 
York) is 80 feet in diameter, of two shells — the 
inner one of steel and plaster, the outer one of 
masonry. The use of steel and concrete has 
made possible domes of groat size at low co^t, 
and ihet Guastavino system of vaulting has pro- 
duced domes of great lightness as well as beauty 
in both religious and secular buildings. But 
the vast rotunda roof of the Vienna Exhibition 
of 1873, still standing, is not a dome, but a 
conical trussed roof of iron and glass over a, 
rotunda 360 feet in diameter. ’ The largest 
concrete dome thus far constructed (1914) is 
that of the new Public Library at Melbourne,. 
Australia; it is 124 feet in interior diameter. 

Consult: Choisy, de Mti/r oTkesi fes; Mor- 

mains (Paris, ^ 1873) ; id., L*Art de Mtvr ch&9 
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les BysanUns (ib., 1883) ; Franz-Pascha, "’Die 
Baukunst des Islam/^ in Durm, Eandhuch der 
ArcMteJctur (Darmstadt, 1887); Isabelle, Lcs 
edifices circulaires et les domes (Paris, 1855) ; 
Gasset, Les coupoles d'Orient et d^Occident (ib., 
1889) ; Glenn Brown, History of the United 
States Capitol (Washington, 1900) ; Waltber 
Altmann, Die itahschen Rundhauten (Berlin, 
1906) ; also the various monographs on St. 
Peter’s, St. Paul’s, etc. See Cupola. 

DOMEITICHINO, d6-ma'n^-ke'ii6, properly 
DoMEmco Zampieri (1581-1641). An Italian 
painter of the eclectic school ( q.v. ) . He was 
bom in Bologna, Oct. 21, 1581, and studied for 
a time under Denys Calvaert, but chiefly under 
the Carracci. Among his schoolmates were 
Guido Beni and Francesco Albani ; with the 
latter he formed a lifelong friendship. To- 
gether they visited Parma, Modena, and Reggio, 
studying the works of Correggio and his school, 
and it was in response to Albani’s urgent let- 
ters that Domenichino went to Rome in 1603. 

In Rome he was well received by his country- 
men, especially by his teacher, Annibale Car- 
racci, whom he assisted in his frescoes in the 
Palazzo Farnese. On Annibale’s recommenda- 
tion, he and Guido were employed in decorating 
the chapel of Sant’ Andrea in the church of San 
Gregorio. In executing this commission a 
rivalry arose between the two painters. Both 
represented the ' ‘Martyrdom of St. Andrew,” 
but while Guido chose the moment where the 
saint, at sight of the cross, falls into an ec- 
stasy, Domenichino painted the martyrdom it- 
self, in all its gruesome details. In 1614 he 
painted, for the church of San Girolamo della 
Carita, his “Last Comrhunion of St. Jerome,” 
now occupying a place of honor in the Vatican 
collection opposite Raphael’s “Transfiguration.” 
It is a noble and well-balanced composition, 
full of action, and is unquestionably the best of 
his works. In connection with his stay in Rome 
Domenichino decorated the villa of Cardinal 
Aldobrandini, in Frascati, with frescoes repre- 
senting mythological scenes in heroic landscape, 
and the abbey of Grotta Ferrata with a fine 
series leprosonting the life of St. Nilus (1609), 
■.‘■h’l the “Meeting of the Saint with 
.b. l.'ir-ir.M- Otho” is particularly good. He 
also decorated the church of San Luigi dei 
Franeesi in Rome with frescoes from the life 
of St. Cecilia. 

In 1617, wearied by the antioyanees caused by 
the jealousy of the painters in Rome, he re- 
turned to Bologna, and in 1619 he was married. 
From this time the Raphaelesque type of women 
disappears from his pictures and is replaced by 
one less impressive, indeed, but full of charm 
and more realistic — the image of his wife. His 
chief work of this pei'iod is the “Madonna of 
the Rosary,” now in the Gallery of Bologna. In 
1621 he returned to Rome and was named 
principal architect of the Papal Palace. 

The chief works of dxis second stay in Rome 
were the “Four Evangelists,” on the pendentives 
of the cupola of Sant’ jAndrea della Valle — ^ 
noblfe and impressive r> pi\ --urjiTioTiT. — and a 
charming mythological canvas, “Diana and her 
Xyinphs Hunting,” f in the Palazzo Borghese, 
Rome. In 1631 he went to Naples to decorate 
the .Osi-pella del Tesoro, in the cathedral, with 
frescoes representing the life of St. Januarius; 
but he Was 1 restricted by his instructions and 
annoyed by v tte ' murderous threats of Neapoli- 
tan artists that he was unable to produce Ms 
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best work. He died suddenly at Naples, April 
6, 1641, supposedly by poison. He was a man 
of modest disposition, diligent and conscientious 
in his work, and capable of fine and high 
emotions. 

Domenichino and Guido Reni were the most 
important of the pupils of the Carracci, and Do- 
menichino, though somewhat lacking in orig- 
inality, was the most naturalistic of them all. 
Flis art is midway between that of the Carracci 
and '.ix jo-ri,). His works are uneven in color, 
and the dominating tone is a soft gray. He 
was fond of using landscapes as backgrounds 
which were of high decorative value, and also 
painted independent landscapes (Capitoline 
Gallery, Rome, and Pitti Palace, Florence ) . 
His portraits belong to the best done by the 
Bolognese school, good examples being the por- 
trait of Vincenzo Scamozzi in the Berlin Mu- 
seum, and that of Cardinal Agucchi, in the 
Uffizi Gallery, in Florence. As an architect he 
did some creditable work, but as a sculptor he 
was less successful. Consult the authorities 
referred to under Bolognese School of Paint- 
ing, and the monographs on Domenichino by 
Roneagli (Bologna, 1842) ; Breton (Saint-Ger- 
main, 1867); Serra (Rome, 1909). 

DOMESDAY BOOK, or DOOMSDAY BOOK. 
A statistical account of the state of England 
in the latter part of the eleventh century, 
prepared by command of William the Conqueror 
in the year or years just preceding 1086. It 
is one of the oldest and most valuable of Eng- 
lish historical records. The origin and signifi- 
cance of the name is a matter of dispute. The 
Anglo-Saxon Domas were laws or dooms, and 
the term Dom hoc occurs in the laws of King 
^thelstan and in the ecclesiastical laws of King 
Edgar. In a specific sense the An;jlo-Sa\oii 
Gospels use the word domesdceg for “judgment 
day.” The inference, therefore, is that, as ap- 
.''*•] « ■ re famous record which became the 
• • ■* ' of the King’s will and the ultimate 

basis for the adjustment of all future land re- 
lations, the term contains the two ideas of 
supreme authority and of final judgment or 
doom. The book has been known by. several 
other names. It is mentioned as the Rotulus 
Wintoniw, or the ‘Winchester Roll’; Scripturce 
Thesauri Regis, or ‘The Writings of the King’s 
Treasury’; hiher de Wintonia, or the 'Book of 
Winchester’; and Liher Regis, or ‘The King’s 
Book.’ The book itself bears in its colophon or 
seal the simple title Descriptio. 

An anonymous eont. Tnn-)rfT'y has told the 
story of the Domesday Book in simple and vig- 
orous language, and a translation of this plain 
and faithful narrative will best describe the way 
in which the work was first set on foot: “In 
the year 1085, ... at midwinter, the King 
[William the Conqueror] was at Gloucester 
with his Great Council, and there held his court 
five days; and afterward the archbishop and 
clergy had a synod of three days. There were 
Maurice chosen Bishop for London, and William 
for Noi-folk, and - Robert for Cheshire. They 
were all the King’s elerks. After this the King 
had a great consultation and very deep speech 
with ’ his ’comiciil about this land — ^how it was 
peopled, or by what men. He then sent his men 
all over England, into every shire, and caused 
theni ; to ^ascertain how Many hundred hides of 
land it' contained, and what lands the King 
had in it, what ‘castles' there were in the sev- 
eral counties, and how much revenue he ought 
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to get yearly from each. He also caused them 
to write down how much land belonged to his 
archbishops, his bishops, his abbots, and his 
earls, and — that I may be brief — ^what prop- 
erty every inhabitant of England possessed in 
land or in cattle, and how much money this 
was worth. So very straitly did he cause the 
survey to be made that there was not a single 
hide nor a yardland of ground, nor — it is shame- 
ful to say what he thought no shame to do — 
was there an ox or a cow or a pig passed by 
that was not set down in the aceoxmts, and then 
all these writings were brought to him.” The 
survey was made by the King^s commissioners, 
but they seem to have had the aid of the chief 
men of every shire. A sworn jury, composed of 
the sheriff, lords of manors, priests, heads of 
hundreds, bailiffs, and six village tenants, made 
the inquest. There has been preserved for us 
the ‘Tnquest of the County of Cambridge,” an 
• ■ ’ . ‘ ] * etuim of the survey of that county. 

■ I ■ the Domesday Book for Cambridge- 
shire was afterward compiled by the royal secre- 
taries. In making this transcription many 
errors and omissions were made. The same fact 
is noted when the Domesday Book is compared 
with the Exeter Domesday, an <■»!.•* i“ 1 
for the five southwestern countic- o' 

The enumeration of the cattle and swine, which 
the chronicler thought so shameful, is recorded 
in the original return for these counties, but is 
omitted from the Domesday Boole. The omis- 
sion was doubtless intentional, because such data 
could have no permanent importance. The 
errors and omissions, however, indicate beyond 
doubt that the persons who collected the orig- 
inal information were not the compilers and 
writers of the Domesday Book. 

The local jury made the inquest as to the 
name of the place, who held it in King Edward’s 
time (1042-66), and who was the actual pos- 
sessor. They ascertained the number of hides in 
the manor, and what portion was reserved in 
the lord’s own hand. The villeins, cotters, and 
serfs, freemen, and socmen were enumerated. 
A census was made of the wood, meadow, and 
pasture, together with the number of mills and 
fishponds. Of all this there was to be a three- 
fold return or valuation — as the land was held 
in Kuisr F^v^ard’s days, as it had been given by 
Kii g W H'ji*", and as it stood at the time the 
survey was made — and the jurors were to say 
further whether the assessment could now be 
raised. On the basis of the divisions of the 
country given in Domesday the taxes were levied. 

The value of Domesday as an historical docu- 
ment can best be understood from an enumera- 
tion of the subjects which it elucidates. Be- 
sides giving the names of all those who held 
land under King Edward, and of the fortunate 
Normans who supplanted them after the Con- 
quest, the hook treats of the ancient customs of 
the realm in great detail. It describes the du- 
ties of the cities and towns when the King 
visited them, sets forth all the titular distinc- 
tions of the period, ecclesiastic, offiieial, and lay, 
and mentions the different trades and occupa- 
tions of the time. There is a classified census 
of the people, together with an account of the 
condition of the country, town, and city popu- 
lation. The measures of land are amply re- 
corded, as are also the territorial names, juris- 
dictions, franchises, tenures, and services. Lists 
of foreign tenants and lands held by foreign 
monasteries have been compiled from the names 


enumerated in the book. Castles, manors, and 
markets find mention, as well as the condition 
of the churches, with their endowments and 
tithes. The book contains information about 
the metals in use at the time, and also about 
the quarries of stone and the springs from which 
salt was obtained. Eight varieties of money 
are spoken of, and id- ■ I'- facts are given 
about their use. I ^ , e get occasional 

hints as to the legal procedure of the time, both 
civil and criminal. The mere statement which 
has been made of its contents is enough to show 
the immense value of the Domesday Book for 
all purposes of inquiry into the condition of 
England under the early Norman kings, “It 
will ever,” says B 1 . " , ■ ■ • ’ ■ ■ ( Histoj'y of 
EngJa7id under the ' : ^ ; ■. /. ngs, London, 
1845), “be found an inexhaustible source of in- 
formation respecting the Anglo-Saxon and Nor- 
man constitutions, particularly in regard to the 
rights and revenues of the kings and their vas- 
sals, the relations of cities and towns, statistical 
accounts of various kinds, families and land- 
owners, together with innumerable matters 
highly interesting to inquiring posterity, though 
unnoticed by the chroniclers of those times, 
either as too well known or as worthless. An 
intimate acquaintance with Domesday should 
supply the basis of every historical account of 
r* !■.. i cularly of its special history dur- 

: I g Ages.” 

The Domesday Book first appeared in print 
in 1783, in two folios. Types were cast for the 
purpose, so as to represent the abbreviations 
and contractions of the original manuscript. 
The work was 10 years in passing through the 
press. In 1816 Wo supplementary volumes 
were published. One contained an excellent 
general introduction by Sir Henry Ellis of the 
British Museum, with indexes of the names of 
places and of tenants in chief mentioned in the 
work. The other volume contained four other 
records of the same nature: (1) the Exeter 
Domesday, already mentioned; (2) the Inquisi^ 
tio Eliensis, a record closely resembling the 
Exeter Domesday, containing the survey of the 
lands of the monastery of Ely, in the counties 
of Cair hrb‘’ir»'. H-wtford, Essex, Norfolk, Suffolk, 
and lluMi ill nbm : (3) the Winton Domesday, 

containing two surveys of the city of Winches- 
ter — one made between 1107 and 1128, and the 
other in 1148; and (4) the Boldon Book, a 
survey of the possessions of the see of Durham, 
made in 1183. This work is especially valuable 
in that it partially makes up a deficiency in the 
survey for Domesday Book, which did not ex- 
tend to the counties of Durham, Northumber- 
land, Westmoreland, and Cumberland, either, 
it would seem, because they had lately been laid 
waste by the Conqueror, or because his authority 
w^as not fully established in them. A new and 
better edition of the Boldon Book* was issued 
in 1852 by the Surtees Society, which in 1857 
printed B^hop JSatfield^s !^v?icy. anoLher rec- 
ord of the possessions of the see (vf Durham, 
foirij»ilod hotwccii 1345 and 1381. In ]8(>1 a 
facsimile copy of that part of Domesday Book 
which related to Cornwall wa$^ published by the 
Ordnance Survey as an example of what could 
be done by the process of engraving pallet 
photxizincography. Tl^s v experiment proving 
successful, the government continued publishing 
the rest of the Domesday Book, county by 
county, in the same way. 

In 1872 the government ordered a general re- 
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turn of owners of land to be prepared by the 
Local Government Board. This new Domesday 
Booh was published in 1874-76. 

Bibliography. The literature of the subject 
is extensive. The various volumes in The Vic- 
toTia CouThty History give a translation of the 
text for each county, with commentary and 
map. The more valuable secondary books are: 
Maitland, Domesday and Beyond (London, 
1897) ; Freeman, History of the Norman Con- 
quest, vols. iv, v (Oxford, 1869—76) ; Ellis, 
General Introduction to Domesday Boole (2 vols., 
London, 1833) ; Lechaude D’Anisy, Reoherches 
suT le Domesday (Caen, 1842) ; Domesday Stud- 
ies, ed. by Dove (2 vols., London and New York, 
1888, 1891) ; Round, Feudal England (London, 
1895); Birch, Domesday^ Booh: A Popular Ac- 
count (ib., 1887, containing a good bibliography 
of the subject) ; Ballard, The Domesday Bor- 
oughs (Oxford, 1904) ; The Domesday Inquest 
(London, 1906), 

DOMESTIC (Lat. domesticus, from domus, 
house) ANIMALS. Those species of animals 
which have been brought under control by man 
and adapted to his uses or pleasure. 

Significance and Effects of Domestication. 
Domestication implies taming and accustoming 
to the presence of man, to a greater or less ex- 
tent, and a change from the wild habit; but the 
mere taming of an individual does not consti- 
tute domestication. Cultivation through a series 
of generations is necessary to fix domestic traits ; 
and this is usually accompanied by a system of 
selection and breeding to develop and render 
permanent the qualities which are especially de- 
sirable. Domestication also implies a certain 
amount of care of the species, protection from 
severe weather, from wild animals, and from 
one another, and tl r-’-ovldiiur of food or of the 
conditions under v !*ici« ii may be obtained. 
Domestic animals are also trained to some ex- 
tent and are confined or kept within bounds, 
and, in general, their activities and lives are 
under control, as distinguished from the free- 
dom and the self-dependence of the wild state. 

The changes in food, environment, habits, 
function, and breeding bring about many modi- 
fications in the outward form, external appear- 
ance, temper, and general character of animals, 
which soon distinguish them from their pro- 
genitors. The hair or wool becomes of a softer 
texture, the color of the coat or feathers changes, 
and the general conformation of the animal is 
greatly altered. The changed habits of life, as 
well as the food, and the daily work or exercise, 
tend to the development of some parts of the 
body more than others, the emphasis of some 
characteristics and the suppression or elimina- 
tion of others. Thus, the skull of hogs which 
have not been required to root for their food 
has become shorter and the snout much blunted, 
and the intestines of the improved breeds of 
hogs are much longer in proportion to the size 
of the animal than those of the wijd or earlier 
domesticated forms. This undoubtedly means 
that the modern pig, which is highly fed to 
hasten its growth, can eat a larger quantity of 
food in a given time, and it may indicate that 
he can digest , it more thoroughly than his 
ancestors. 

It niay be said, in general, that under domes- 
tication animals mature earlier, become more 
fertile, often more prolific, and present a greater 
tendency to variation than in the wild state. 
There are exceptions in which these changes are 


not all apparent, and it should be noted that 
species differ greatly in the extent to which they 
respond to, and are altered by, domestication. 
Sometimes the changes induced in appearance 
and characteristics have been comparatively 
slight, as in the case of the camel, the elephant, 
and the ostrich; while in other cases they have 
amounted to the evolution of forms which in a 
wild state would be regarded as new species. 

As a rule, the species which under domesti- 
cation have proved most useful to man have 
possessed high fertility, giving numbers, and 
marked tendency to variation, giving oppor- 
tunity for improvement and development in 
some particular direction by selection and breed- 
ing. These are prime requisites to rendering 
a species of great adaptability and usefulness; 
and the absence of them in some has restricted 
the scope of their usefulness. The camel, e.g., 
appears in its native state to have possessed 
qualities which suited it admirably to man’s 
uses in a rather limited region; and, not ex- 
hibiting a marked tendency to vary, it has not 
been changed much by man, nor have any traits 
been artificially developed to a high degree. His 
range of usefulness will probably remain in its 
present bounds and become more and more re- 
stricted as civilization advances in the regions 
where he now finds his greatest usefulness. 
Cattle, on the other hand, tend strongly towards 
variation, and breeds showing wide differences 
in size, tendency to beef production, milk pro- 
duction, and the richness of the milk, have been 
developed. As between the cat and the dog, 
the former possesses great fertility and fecun- 
dity, but apparently only slight tendency to 
variation, and hence in all the years that the 
cat has been domesticated man has not devel- 
oped from it an animal of much special use be- 
yond that as a pet; while the dog varies so 
greatly that a number of races have been^ de- 
veloped by selection and crossing which differ 
greatly in character, and many of them have 
been turned to use in a variety of ways. 

Animals differ greatly in their adaptability 
to domestication. The wild traits seem more 
firmly stamped on some species than on others. 
To admit of successful and profitable domesti- 
cation, they should be of social and docile dis- 
position, and capable of retaining their fertility 
under changed conditions. Some species will 
not breed in confinement or become unproduc- 
tive. This is often due to inability to observe 
the natural or customary habits at breeding 
time and is observed in some birds. On the 
other hand, hybrids are more readily pro- 
duced under domestication. See Breeding. 

Classes of Domestic Animals. The domestic 
animals practically all belong to the classes of 
mammals or birds. The larger number and the 
more important of the former class are herbiv- 
orous and are kept for their flesh, milk, wool 
or hair, hide, etc., or as beasts of burden, some 
species, as cattle, being kept for all of these 
pnrpo-i-?. The most common of the herbivora 
atv oatih-, -hoop, goats, the buffalo, yak, rein- 
deer, camel, llama, alnccu (ruminants), and 
the horse, ass, hog, fnid (-Ivp’isiiit (pachyderms). 
The zebra has been tamed and domesticated to 
some extent; hut, like the elephant, no domes- 
ticated race of the species exists. Although the 
elephant has been much employed for many ages 
for various purposes in India, the individuals are 
still taken, to In rare extent, from the wild den- 
izens of tlici for(,-r. and this animal can only 
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be said to be half domesticated. The mule, a 
very important and valuable work animal, is 
not a distinct species, but a hybrid, the prod- 
uct of the male ass and the mare, resembling 
the ass much more than the horse ; and the 
hinny, or muto, is the product of the stallion 
and the she-ass, possessing many of the char- 
acteristics of the horse. Both of these animals 
are incapable of reproduction. 

Of carnivorous quadrupeds, there are only 
two which have been generally and i’ i "- 
domesticated — ^the dog and the eat. inese are 
kept largely as pets and for ornament, although, 
as noted above, the dog has been bred and 
trained to many uses, such as herding cattle 
and sheep, protection of life and property, hunt- 
ing, and as a beast of burden. Certain species 
of foxes are kept under domestication in iJaska 
and bred for their fur; they become tame, but 
cannot be reckoned among domestic animals in 
a restricted sense. A long list of other quadru- 
peds are tamed and kept as pets and partially 
or individually domesticated. This is true of 
the rabbit, guinea pig, ferret, and mungoos. e.g., 
which are' also useful under some conditions. 
The Belgian hare has recently been kept and 
bred quite extensively in a number of countries 
for its flesh. 

Of birds, the most important of the domesti- 
cated species are gallinaceous — ^the common 
barnyard fowls, of which there are many widely 
different varieties, the guinea hen, and the tur- 
key; to which should be added ducks, geese, and 
swans, which belong to the web-footed water 
birds. Pheasants, peacocks, and pigeons are 
thoroughly domesticated, being kept principally 
for ornament, although the breeding of them is 
something of an industry. The ostrich has for 
some time been kept in confinement in Africa, 
and more recently in California and Arizona, 
where quite large ostrich farms are operated 
on a commercial scale. The birds pair, lay eggs, 
and rear young plentifully under these con- 
ditions and may be said to be partially domes- 
ticated. Song birds, parrots, and similar birds 
which are kept as pets, cannot be said to be 
truly domesticated species, nor can the various 
hawks and falcons which are used to hunt liv- 
ing prey. The tame fishing cormorants of China 
hardly come under the heading of domestica- 
tion, nor can a long list of birds which have 
largely abandoned their wild habits for an as- 
sociation with man, such as the swallows, swifts, 
and other species. The same applies to rats, 
mice, snakes, vermin, etc., which have associated 
themselves with man for protection and their 
own .I'h V\ hes are not generally classed 

among !■ o ■!■>•*■- \ animals, although kept by 
man under quite natural conditions for his 
pleasure and use; nor are snails, oysters, tur- 
tles, etc., to which his care has been extended. 
These, together with a number of species of 
useful insects, such as the bee, silkworm, and 
cochineal insect, are more properly described as 
cultivated than as domesticated. 

For further details regarding the descrip- 
tion and origin of various kinds of domestic 
aninaals, see Cattle; Horse; Sheep; Fowl; 
Goose. 

Bibliography. Darwin, Variation of Animals 
and Plants under Domestication (Dondon, 1868: 
Hew York, reprint, 1897) ; Shaler, Domesticated 
Animals r Their Relation to Man and to his Adr 
vancement in Civilisation (.London, 1896) ; 
Eehn, Wanderings of Plants and Animals from 


their First Home, trans. by Stallybrass (ib., 
1888), and the recent German edition, Kultur- 
pflansen und Haustiere (Berlin, 1911) ; Low, 
Domesticated Animals of the British Isles (Lon- 
don, about 1846) ; Wallace, Farm Live Stock 
of G-reat Britain (Edinburgh, 1889) ; Sanders, 
The Breeds of Live Stock (Chicago, 1887) ; 
William Smith, Uses and Abuses o/ Domestic 
Animals (London, 1906) ; F. Smith, Manual of 
Veterinary Physiology (Hew York, 1912). 

DOMESTIC ECOHOMY. See Home Eco- 

I^OMICS. 

DOMESTIC BELATIOHS. The legal rela- 
tions subsisting between the members of a family 
or household, the law of domestic relations be- 
ing made up of the rules which define and reg- 
ulate the rights and duties of these members 
with respect to one another. The separate 
grouping of these rules is a matter of conven- 
ience rather than the result of an attempt at 
logical classification. Indeed, every treatise on 
this topic contains a large amount of material 
that is taken bodily from the law of agency, of 
contract, and of tort. In other words, the law 
of the domestic relations is not in all its parts 
a distinct and independent branch of the law, 
but is made up in large part of legal rules 
from other branches of the law. As thus con- 
ceived, it forms a part of the law of persons, 
in which the ordinary legal relations are varied 
by the abnormal status of persons under the 
various dv gro(‘< of disability or of legal privi- 
lege to wliich Tho members of a family are sub- 
ject. But it also includes the rights arising 
ont of the status of the various family rela- 
tions, as marriage and divorce, the rights of 
children against their parents, and the like. 
The topics ordinarily discussed under this gen- 
eral heading are those of husband and wife, 
parent and child, guardian and ward, master 
and servant. It is admitted that the last of 
these' topics, covering as it does the contract 
relations of employer and employee, carries the 
discussion far beyond the limits of the modem 
family or household. For this reason some re- 
cent writers on domestic relations ' have dropped 
this topic entirely, or limited theiif considera- 
tion of it to the rights and duties of domestic 
servants. The attempt has been made in some 
States to codify the rules applicable to this 
subject. This has been done in New York by 
a statute known as the Domestic Relations Law. 
Its scope is fairly indicated by the headings of 
its various divisions, viz.: Unlawful Marriages; 
Solemnization, Proof, and Effect of Marriage; 
Rights and Liabilities of Husband and Wife; 
The Custody and Wages of Children; Guardians; 
The Adoption of Children ; Apprentices and Serv- 
ants. See Gilbert, Domestic Relations (Al- 
bany, 1902) ; Rodgers, Domestic Relations 
(Chicago, 1899) ; Schouler, Domestic Relations 
(Boston, 1905) ; Long, Domestic Relations (St. 
Paul, 1905) ; Laws of New York, chap. 272 of 
1896. See also the articles Gttardiauf; Hus- 
band AND Wife; Master and Shbvant; Parent 
AND Child, and the authorities meationed under 
each of these titles. 

DOMESTIC SCIENCE. gee Home Eco- 
nomics. 

DOMESTIC SERVICE. By domestic service 
is meant the work done in and about the house 
to provide for the physical comfort of its occu- 
pants. It includes the labor of housekeepers, 
cooks, laundresses, chambermaids, waitresses, 
nurses, butlers, coachmen, footmen, garden- 



DOMESTIC SERVICE 


DOMESTIC SERVICE 162 


ers, elioremen and charwomen, and personal 
attendants. 

The condition of household service in different 
countries varies according to the remoteness of 
the countries from the feudal state of society 
and industry. Where the social organization 
remains aristocratic, there is a class bred more 
or less definitely to service, at least as to men- 
tal attitude, \\Tiere democratic conditions pre- 
vail, there is no such class. Yet the relation 
between employer and employed in domestic 
labor, even in democratic countries, has not 
resolved itself as it has in other industries. 
The personal element remains, as between the 
feudal baron and his retainers. The work is 
done with all the waste of energy and material 
attendant upon individual effort as opposed to 
cooperation. The industry is altogether in an 
involved transition state. 

In ancient times the work of the household 
was done by slaves. In modern times it has 
been very largely done by the women of the 
household and by women employed by them as 
helpers. To the former fact is largely dne the 
stigma of social inferiority attaching to domes- 
tic service and to the latter its uncertain stand- 
ing as an industry. 

The social status of the household servant is 
everywhere about the same; but as the demo- 
cratic form of government is approached, tlie 
social inferiority which service involves becomes 
more and more dreaded and despised, and the 
marks of it more abhorrent to the servant. For 
instance, it is often difficult to persuade a maid 
or a nurse in the United States to wear a cap, 
and English women servants are beginning to 
protest against that badge; while German and 
French ones seem, on the contrary, rather proud 
of their uniforms. 

Except where there is a contract specifying 
other terms, domestic servants in England are 
hired by the year. Their wages are paj-able 
quarterly. Their master is bound to find them 
suitable lodging and board. The contract, once 
entered upon, can be terminated only by a 
month’s notice' on the part of the servant or the 
payment of 'a month’s wages on the part of the 
employer. Immediate dismissal may follow the 
discovery of immorality, theft, disobedience, ex- 
treme inefficiency, or permanent disability. The 
employer may not legally keep back money from 
the servant’s wages for any breakage, damage, 
or loss on the part of the servant. 

In Germany a two weeks’ notice is sufficient 
to end the service. The employer there is 
obliged, at the termination of a servant’s em- 
ployment in his house, to register with the 
police authorities a letter defining the record 
of the employee while in his service. This is 
filed in the police book; and as premiums are 
paid by masters and mistresses for the servants 
having the bo't policc'-book records, it becomes 
a matter of mo merit to the servants to main- 
tain good ones. The objection to this system 
is that the records are not always entirely ac- 
cui'ate, although great care is exercised in the 
matter by the authorities and strict rules are 
made to govern it. Most of the German serv- 
ants are drawn from the peasant class, com- 
ing from the country to the provincial towns 
and thence to the large cities. 

In France and Italy conditions do not greatly 
differ from those of Germany, except that the 
police-book system is not used. In France mnre 
men are employed for household work, and there 


is less waste than in any other country. Italy 
and Spain approach more nearly to the feudal 
system of domestic service. 

In Russia, in the country regions, the feudal 
system prevails. For a piece of land — about 
two acres — out of the estate, one cow, and the 
privilege of raising as many pigs and chickens 
as the serving family desires, a landed proprie- 
tor may obtain whole villages of retainers, the 
services of all of whom are his at his need. In 
St. Petersburg most of the household servants 
are Finns. Here also enough of the feudal sys- 
tem remains to make it no uncommon thing 
for a servant to remain 20 years in one family’s 
employ. 

In the United States the earliest white serv- 
ants were the transported convicts and the re- 
demptioners. The redemptioner’s services were 
sold for a term of years to a colonist, either by 
himself, by one of his creditors, or by the cap- 
tain of the vessel in which he took passage. In 
addition to the servants from these two classes 
there were slaves, both Indian and negro. 

This state of domestic service lasted through 
the Colonial period to the time of the Revolu- 
tion, when indented service was replaced in the 
hlorth by free labor and in the South was en^ 
tirely superseded by negro slavery. 

From the Revolution until the middle of the 
nineteenth century the servants in the North, 
except in the great cities, were the social equals 
of their employers, as is still the case in many 
parts of the West and Middle West. It was in 
deference to this equality that the use of the 
word “servant” was abandoned and that of 
“help” substituted. All suggestion of servitude 
was abolished. Liveries, even caps, were not 
worn. The “help” sat at table with their em- 
ployers, called the members of the family by 
their Christian names, and were, in fact, what 
their name implied — friendly assistants, salaried 
but independent. This condition of domestic 
service in the North lasted almost as long as 
the patriarchal state of slavery in the South. 

About the middle of the nineteenth century 
a change in the state of affairs throughout the 
United States began with the flood of immigra- 
tion. The famine of 1846 in Ireland, the Gor- 
man revolution of 1848, and the conditions pre- 
ceding and following it, and the Treaty of the 
United States with China in 1844, loosed upon 
this country an unprecedented number of for- 
eigners. Of the Irish and German immigrants, 
nearly one-half were women. They entered as 
“unskilled laborers.” The household industries 
have always been sought by unskilled labor. In 
the East these 1 niinigraiiT" •.■ntered at once into 
the serving c]a--. in West, along the 

Pacific coast, the Chinese became the competi- 
tors of the natives in household labor, working 
more cheaply and more skillfully and rapidly 
displacing such Americans as were engaged in 
domestic service. These conditions have been 
somewhat modified by the restrictions on 
Chinese hnrnigrji i-m. 

The question 01 domestic service in the South 
has been a vexed one since the Civil War. The 
negroes, long held in servitude and unaccus- 
tomed to think for themselves, were suddenly 
loosed upon the community and given the same 
rights and privileges as the whites without 
knowledge of how to use them. The habit of 
submission did much to restrain them, and 
their inherent tendencies have prevented them 
from organizing to any great extent. Many of 
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them have come Korth to compete with the 
: hut this has had no marked effect 
upon the conditions of domestic service, nor 
until recently have many white servants been 
employed in the South. Those who remained 
in the South have many of the faults of the 
slaves, with an independence which makes them 
insusceptible to control; but time, patience, and 
education are bettering* these conditions. 

The foreigners in the East found the field 
ready for them. The women in New England 
who liad in the early days acted as “help” in 
their neighbors'* homes were entering the re- 
cently established factories in large numbers. 
In the early times each household had raised 
not only its own food products, but its own 
clothing stuffs as well. The home had been cot- 
ton and woolen mill, dressmaking and tailoring 
shop. The development of machinery took this 
class of work out of the house, and many of 
those who had been accustomed to do it in tbe 
house followed it to the mills. It was a more 
remunerative and more independent occupation 
than household labor, even under the free and 
equal regime. The Northern women are glad 
to give over the household labor to the immi- 
grants, but set themselves the difficult task of 
adapting European methods to American con- 
ditions. With increased wealth came the desire 
for display, and the patterning of household 
after foreign usage. The result 
word “sen^ant” came again into 
use, and domestic service sank in the social 
scale, while at the same time the immigrants 
themselves were eagerly imbibing the demo- 
cratic ideas of their adopted coimtry. 

The foreigners have remained practically in 
control of the Aitierican kitchen ever since they 
took possession of it. According to the reports 
of the Immigration Commission, the negroes 
represented nearly 27 per cent of all female 
servants in 1900; the foreign born, 26 per cent; 
the native white of fort’gn ])<itv nearly 

20 per cent. In cities of p- puiatiun ovn* 50,000 
the foreign-born whites provided 44 per cent of 
the female servants; the negroes, 22.8 per cent; 
the native bom of foreign i)arv‘nt'ago. 20.3 per 
cent. In the lesser cities and the c()untry, ne- 
gro servants represented 29.4 per cent; foreign 
born, 16 per cent, and native white of foreign 
parentage, 19.5 per cent. The Irish and Ger- 
mans contribute tbe largest quota to the 
foreign-born servants, 39.5 and 17.4 per cent 
respectively. 

In the farming districts of the Northern and 
Western States the old conditions of equality 
above mentioned still prevail. Tbe farmers’ 
wives do their own work, with tbe help of a 
“hired girl,” and the farmer employs for his 
field work and chores a ‘^hired man.” Both of 
these are practically members of his family and 
his social equals, as they are often sons and 
daughters of his neighbors. Household serv- 
ants are found mainly in tbe large cities, 
partly on account of the congregation of wealth 
there^ and partly on account of the servant’s 
rooted objection to the country — an objection 
which is doubtless partly due to the foreigner’s 
desire not to he completely isolated from all 
her kind as well as from her home. 

In England and on the Continent wages are 
much smaller for household labor than in the 
United ' States. Four dollars a week, which is 
lower than the Western and only a little higher 
than the Eastern average, is a phenomenally 


high rate there. In addition, in some parts 
of the Continent, servants are not necessarily 
boarded from their employers’ tables, and the 
English may or may not be, as the agreement 
specifies. “Board wages” are paid instead, and 
they are very small, sometimes not more than 
20 cents a day. Even when food is provided 
by the employer, it is not likely to be of the 
same variety as that which serves his own 
table. “Beer money” and “tea money” are gen- 
erally stipulated for in English contracts. But 
the European servants, even in small establish- 
ments, have a means of revenue which only the 
servants of the wealthy or of corporations have 
here. Tips from guests are a recognized source 
of income; and the German maid, e.g., lighting 
a caller to the front door of a modest apartment 
house in Berlin, would feel defrauded unless 
she received her small fee. 

The advantages enjoyed by household servants 
in this country are many. They are generally 
lodged more comfortably than they would prob- 
ably be otherwise. Numerous as are the com- 
plaints against “the girl’s room” of a small 
establishment, it is usually moderately com- 
fortable. The food is generally good. The 
wages, considering that lodging, light, heat, 
board, car fare, and expensive dress are not to 
be provided from them, are much better than 
shop and factory wages and do not compare 
badly with the salaries of teachers. On the 
other hand, household servants have practically 
no chance to rise in their occupation; they are 
isolated, both industrially and socially. They 
have almost no personal freedom, and their 
standing is regarded as lower than that of other 
women workers. 

Mistresses complain of the uncertainty of the 
whole situation; there is no fixed rate of wages, 
no fixed term of service, and no fixed standard 
of excellence. 

Various remedies have been suggested to meet 
these difficulties, none of which have proved en- 
tirely adequate. Some advocate a return to the 
more patriarchal system of the past and believe 
in making the relations between mistress or 
master and servant a more personal one. Some 
have advocated a “shift system” for servants — 
setting each to work for only eight hours, and 
then relieving him or her by another. This plan 
has been successfully adopted in Chicago by a 
very rich woman. It would, in its present form, 
be possible only to the very wealthy, or to an 
organization of some sort. 

Others advocate the abolition of all individual 
domestic labor, 'NT * .■* '. r ■' • i:“-<‘,ries for the 
children, with si:*; >'*(•- and dining 

rooms for the aauits, seem ro mem to solve the 
problem. This, the cooperative housekeeping 
scheme, has been often tried and generally with 
a signal lack of success. The failures, however, 
seem to have been due rather to mismanagement 
or to too sweeping and 1 urried changos tl'an t(V 
any inherent impossibility in tbe plan. Tlui'-, 
though one of the first arrangements of this 
sort tried in America, at Cambridge, Mass., in 
1871, was not a success, a similar effort on a 
modified plan, in Brookline, INTass., 25 years 
later, has not been a failure. This is the Be^a- 
consffeld Terrace Scheme — business affair, 
rather than a sociological experiment, in in- 
tention. The residents of the terrace have, m 
addition to their own yards, an inclosed park 
in common. They share tennis courts; a casino, 
where any one of them may entertain on a 
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larger scale than in his own home; the services 
of a choreman; the time of a superintendent 
of the buildings; and so on. Their heat is snp- 
plied from a central '•■"■'■"i and not from 

individual furnaces. I i ■■ with cooper- 

ative housekeeping is that most persons in- 
stinctively object to it on the ground of lack 
of privacy. They feel that they will be deprived 
of their homes and given instead an improved 
boarding-house system, and that under these 
conditions their children cannot develop prop- 
erly. Many, too, see in such plans danger of 
being victimized by “cranks” and people of un- 
certain social views. 

Some of those who look forward to the ameli- 
oration of domestic service believe that it will 
be brought about by the establishment of train- 
ing schools for household servants. So far, how- 
ever, industrial training schools have received 
little patronage from the class for whom they 
are intended. The servants themselves fail to 
perceive the importance of training, since they 
can obtain good wages without it, and their am- 
bition is not stimulated by the possibility of 
rising in the social scale through such training. 

In England some schools designed and en- 
dowed to prepare girls for household service 
have become sewung and dressmaking schools, 
under the dislike of the girls and their parents 
for household labor. In Belgium schools of in- 
dustrial training have been instituted by the 
government and are run under government in- 
spection and control. They have succeeded much 
better than the private enterprises of other 
countries, although they are for general house- 
hold training and not specifically for that of 
servants. 

Profit sharing has also been tried in the 
household and has on the whole proved success- 
ful. The plan is to set aside a certain amount 
for housekeeping and divide what can he saved 
out of it between the mistress and the servants 
I . •«'■■!« to a proposition previously agreed 
upon. This, of course, gives the servants an 
interest in the welfare of the household and 
has the same advantages and disadvantages as 
a similar system in business. 

Another solution for the domestic-service 
problem lies in the modern tendency towards 
specialization. Many kinds of work formerly 
done in the house, under the supervision of its 
mistress, are now provided for outside of it. 
Trained workers take up some special branch 
of household labor and contract for it with a 
number of families. It does not appear as 
yet that specialization will solve the problem 
altogether. 

The servants^ unions which have been organ- 
ized have not yet accomplished anything serious. 
ISTeverthelesa, it is the opinion of almost all 
students upon this subject that along this line — 
the organization of the industry upon a prac- 
tical business basis, with a regular scale of 
wages for various grades of skilled and unskilled 
work, with fixed hours for work and the stigma 
of servitude removed — lies the hope of better- 
ment. Such a system would necessitate proper 
training on the part of those who wished to 
share in the benefits of the organization and 
many concessions on the part of employers. 

Bibliography. Salmon, “'Domestic Service,” 
which contains a bibliography, in Eleventh 
United States Gens-us Report (Washington, 
1892-94) ; Baylis, The Rights, Duties, and Re- 
lations of Domestic Servants (5th ed., London, 


1896) ; id., Domestic Servants and the Lau) 
(ib., 1906); Graham, Master and Servant (ib., 
1899) ; Adams, “A Belated Industry,” in Ameri- 
can Journal of Sociology, vol. i (Chicago, 1896) ; 
Walker, The Wages Question (New York, 1886) ; 
Schloss, Report on Profit-Sharing (London, 
1894) ; Herrick, Ecspert Maid Servant (1904) ; 
Reports of the Immigration Commission, es- 
pecially vol. 28 (Washington, 1901-12) ; Cass- 
well, Law of Domestic Servants (London, 1913). 

DOM'ETT, Alvem) (1811-87). An English 
poet and colonial statesman, born at Camber- 
well Grove, London. He studied at St. John’s 
College, Cambridge, in 1829-33 and in 1837—39 
contributed to Blacktoood^s several poems, of 
which the best known is “A Christmas Hymn.” 
In 1841 he was called to the bar and in 1842 
went to New Zealand as one of the earliest set- 
tlers in that colony. There he held many pub- 
lic ofSees, including those of Civil Secretary 
(1851), Commissioner of Crown Lands and Res- 
ident 1; ..J ■ at Hawke’s Bay (1853-56), 

and Prime Minister (1862-63). In 1871 he 
returned to England, and was created C.M.G. 
in 1880. He is the subject for Browning’s poem 
“Waring.” Browning’s “The Guardian Angel” 
also addresses him. His publications include 
Ranolf and Amohia: A Sotith Sea Day Dream 
(1872) and Flotsam and Jetsam (1877). Con- 
sult Gisborne, "New Zealand Rulers and States- 
men (London, 1897). 

DOMETT, Sir William (1754-1828). An 
English admiral. He entered the navy in 1769, 
was made lieutenant in 1777, and during the 
American Revolution took part in various en- 
gagements with the French and Americans. He 
was appointed captain of the Baltic fleet in 
1801 and then of the fleet oif Brest. He was 
made K.C.B. in 1815, G.C.B. in 1820, and ad- 
miral in 1819. 

DOMEYKITE, d6-inS.'kit. A copper arsenide 
occurring in massive forms, with a metallic 
lustre and white to gray in color. It occurs 
in Chilean mines, also at Zwickau in Saxony, 
and in the copper deposits of Michigan. Domey- 
kite derives its name from the Chilean miner- 
al ' ‘ * Domeyko. 

DO'TfCi L liA. See Lory. 

DOM^ICILE (Lat. domicilium, from domus, 
house). The legal residence of a person. 
Though used in eoinmon speech as synonymous 
with “home” or “place of abode,” in the strict 
legal sense “domicile” denotes the place which 
the law will hold to be a man’s residence; and 
this may or may not coincide with the jjlace 
where he in fact usually or habitually resides. 
It is a doctrine of modern law that every per- 
son shall have a definite location in some juris- 
diction, to which his legal rights and obliga- 
tions may be referred, apd by which his legal 
status, public and private, is determined. The 
name and the notion of domicile, as well as the 
necessity for it, are ( recent and 
arise from the modem fuiui.pi ion of law as 
being of territorial rather than of personal ob- 
ligation. Formerly the important question was 
that of nationality, it being conceived that 
every person was entitled to be judged and to 
have his rights and obligations determined by 
the law of his national allegiance rather than 
hy that of his actual domicile. But the com- 
plete triumph of the principle that the author- 
ity of a state extends to every one^ within its 
borders, irrespective of his nationality or citi- 
zenship, and that it is in the main confined to 
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those limits, has given a new importance to 
the question of domicile. 

As the private and local law by which a per- 
son is governed, as well as his political status, 
now depends almost entirely on his domicile, 
the question what facts of residence and inten- 
tion shall determine the domicile has been ex- 
tensively discussed by the courts and law 
writers. The importance of the subject in in- 
ternational law has called for its especial con- 
sideration by the authorities in that field of 
jurisprudence. 

Vattel defines domicile as habitation fixed in 
any place with an intention of always staying 
there. This definition is now regarded as too 
limited by most authorities on international 
law, certainly by the best writers on the sub- 
ject in the United States. It is held that in 
a newly settled country, like the United States, 
absolute permanence of residence is rare, and 
it is sufficient to constitute a domicile that the 
habitation be fixed without any present inten- 
tion of removing therefrom. Justice Story 
says: “Two things must concur to constitute 
a domicile — ^first, a residence, and, second, the 
intention of making it the home of the party’^; 
to which Ur. Woolsey adds: “And when once 
a domicile is acquired it is not shaken off by 
occasional absences for the sake of business or 
pleasure, or even by visits to a former domicile 
or to one^s native country/’ It follows that the 
same person may be a citizen of one country, 
possess a domicile in another (for the questions 
of domicile and citizenship are quite distinct), 
and temporarily reside in still a third. Another 
American authority, Wharton, di>tingui’-he- 
three kinds of domicile: domicile by birth, by 
choice, and by operation of the law; and this 
classification is now generally accepted. The 
first is determined by the place of nativity, the 
second is acquired by a man’s own volition, and 
an illustration of the third is the domicile of 
a wife, being that of her husband acquired by 
her at the time of 1 • ^ . *1 child, of course, 

has the domicile - ' ■ p.r- ^ and is consid- 
ered incapable of changing his domicile of his 
own accord, hut he follows any <l!ang<? in the 
domicile of the parents. When rlie fsithcr of 
a family dies, the domicile of his children and 
widow continues to be that of his last residence 
until a new one is acquired in any of the ways 
already indicated. The question, what amounts 
to a sufficient intention of permanent residence 
to cause an immediate change of domicile, is 
one of no little difficulty, which must be deter- 
mined by the special facts of each ease. 

In its relation to private rights and obliga- 
tions the rule may be laid down in a general 
way that the law of the plgice of domicile gov- 
erns in contracts relating to personal property 
and in the matter of wills and bankruptcy; 
while, on the contrary, in matters relating to 
real estate the law or the place of its situation 
{lex rei situs) prevails. In England it was’ 
formerly held that it was necessary to the 
validity of a will that it should be executed ac- 
cording to the law of the testator’s domicile, 
no matter where the v. ill wa- drawn; but stat- 
utes now provide that Ibe will i- valid if exe- 
cuted in accordance with tlio law of the country 
where it was made, even though it do not con- 
form to the law of the place of permanent and 
recognized domicile. ■ Similar provisions exist 
in most or all of the States in the Union. 
See Conflict of Laws. 


The question of domicile is often of impor- 
tance in d< property rights in time 

of war. lnu», il. its held that the property of 
an alien domiciled in a country with which his 
own nation is at war is subject to seizure as 
that of an alien enemy. Under a strict con- 
struction of the common law, also, an alien can- 
not (regardless of the existence of war or peace) 
hold ^ land, either by purchase or inheritance ; 
but in many of the American States this rule 
has been directly abolished by statute as op- 
posed to the natural policy of this country, and 
in others it has become obsolete by general con- 
sent._ (See Alien.) Under the Roman of civil 
law it was considered that a man might legally 
hold two domiciles, as when he resided part of 
the year in one place and part in another, or 
when he maintained two businesses in separate 
places; but, as has been explained above, the 
modern law of Europe and America has no 
room for this conception. In matters of taxa- 
tion and in the application of the poor laws the 
term “domicile” is often used, sometimes loosely, 
and its definition is often of importance in 
deciding such matters ; the courts will often 
in treating such questions give the word the 
more restricted meaning that is attached to the 
words “dwelling-place,” “home,” and “residence.” 
It has been held by several American courts 
that the domicile of a sailor is the place where 
he voluntarily spends most of his time when 
on shore. See Allegiance; Citizen; Subject. 

The most important authorities are Dicey, 
The Laio of Domicile (London, 1879) ; id.. Con- 
flict of Laws (ib., 1896) ; Round, English Law 
of Domicile (ib., 1861); Westlake, Private In- 
ternational Law (4th ed., ib., 1905) ; Moore, 
Digest of the International Law of the United 
States (Washington, 1903) ; Stoequart, Studies 
in Private International Law (Brussels, 1900) ; 
Bentwich, Law of Domicile in its Relation to 
Succession (London, 1911); Jacobs, Treatise on 
the Law of Domicile (Boston, 1912). 

DOiytlNANT (from Lat. dominari, to rule, 
from dominus, lord; connected with Gk. dagdv, 
daman, Skt. dam, to subdue, OHG. mm, Ger. 
isahm, Icel. tamr, AS. tom, Eng. tame). In 
music — 1. The fifth tone of the scale. 2. Dom- 
inant chord, the triad upon the fifth degree. 
So in the key of C it is g-b-d. It is always a 
major chord in both major and minor keys. 3- 
Dominant seventh, a chord obtained hy adding 
a minor seventh to the dominant triad. Its 
resolution is determined by the third, which, 
being the leading tone Cq.v.) of the scale, 
moves a half step upward; and the seventh, 
which always descends a half step. In the 
key of C the dominant seventh is g-b-d-f; the 
resolution, g-c-e. 4. The key of the 'dominant 
is the one most closely related to the tonic 
key. ISText comes the key of the fifth below 
or subdominant. All the tones of the scale can 
be regarded as component elements of these 
three fundamental chords, thus : 

Subdom. Dean. 

t A d E 'g B iI' • 

I I ■ ' ' 

Tonic 

DOJCENAITT Am) BECESSIVE. See 

Mendesl’s Law. 

DOMINE QUO VADIS, do'mS-na kwo va'd4s. 
A small church on the outskirts of Rome on 
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the Appian Way, named from the tradition 
that, when Peter was fleeing from persecution 
in Rome, he was met at this place by Christ 
going towards the city. Peter, astounded, 
asked, ‘^Domine, quo vadis?” (‘Lord, whither 
goest thou?’) The Saviour answered, ^‘To 
Rome, to be crucified again”; and the Apostle 
in shame retraced his steps to the city. In the 
church is shown a stone bearing an alleged 
footprint of Christ. 

DOiyillsrGrO, do-men'go, San or Santo. See 
Santo Domingo. 

DOM^IlSriC, Saint (1170-1221 ) . The founder 
of the Order of Preaching Friars {Fratres Prce- 
dicatores) in the Roman Catholic church. He 
was born at Calaroga, in the north of Spain, 
probably of the illustrious Guzman family- He 
studied theology in Palencia and in 1105 be- 
came canon of Osma in Castile. With his su- 
perior, Diego d’Azevedo, Bishop of Osma from 
1201, he made several journeys, one as far as 
Denmark. On their way back to Spain from a 
visit to Rome they found at Montpellier three 
papal legates debating on the means to be 
adopted for the suppression of the Albigensian 
heresy, and recommended as the most efficient 
means the setting of a notable example of 
humility and self-denial. Dominic, with his 
Bishop, began to preach throughout Languedoc, 
and in the following year founded at Prouille 
his first institution, an asylum for poor girls 
who were in danger of changing their faith 
through the inducements held out by the rich 
and powerful adherents of the new belief. There 
has been much discussion as to his part in the 
crusade of extermination against the Albigenses 
headed by Simon de Montfort after the murder 
of the papal legate, Peter of Castelnau. The 
truth seems to be that his activity was limited 
to prayer for the success of the Catholic arms, 
and urgent labor for the conversion of the 
people. From 1215 his life was spent in arduous 
work in connection with the order which he 
founded in that year. (See Dominicans.) 
After holding the second general chapter of the 
order at Bologna in 1221, he had made up his 
mind to preach the gospel among the iieathen 
Cumans, a Ugric tribe in Hungary, and, if pos- 
sible, to gain the crown of martyrdom; but he 
died on August 6, at L ' ■ ' ■ e his body is 

buried in the church c Pope Greg- 

ory IX canonized him in 1234. Consult: The 
original Life by Jordanus, De PrincipUs Ordinis 
Prcedicatorum, ed. J. Berthier (Freiburg, 1892) ; 
Lacordaire, Vie de Saint Dominique (Brussels, 
1841; Eng. trans., London, 1883); Drane, 
The hife of St. Dominie (3d ed., London, 1891) ; 
Herkless, Francis and Dominic (New York, 
1901); Guiraud, Saint Dominic (Paris, 1901; 
Eng. trans., New York, 1901). 

DOMINICA, dbm'i-ne'k^. A West Indian 
island lying in the Leeward group, between 
the French islands qf Guadeloupe (on the 
north) and Martinique (on the south), being 
distant from each about 30 miles (Map: West 
Indies, G 4) ; it constitutes a presidency of 
the British Leeward Islands colony. Dominica 
is 29 miles long and 16 miles broad and has 
an area of 201 square miles. The island is 
picturesque and very mountainous; the highest 
point is Morne Diablotin (4747 feet) in the 
northwest; in the southeast is Moriie, Trois 
Pitons (4672 feet). The volcanid nature of 
the island is manifest in solfataras, thermal 
springs, subterranean vapors, and the famous 
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boiling lake. This lake, of unknown depth, 
lies on the side of Grande Soufriere at an 
elevation of 2300 feet; it is about 6 miles 
south of Morne Trois Pitons and about 7 miles 
east of Roseau. The climate is healthful. The 
soil is rich and well watered and produces 
coffee, cacao, numerous vegetables, spices, and 
limes and other tropical fruits. About 65,000 
acres are under cultivation. Sugar, once the 
staple industry, is no longer of importance. 
The hills abound in valuable timber. In 1910 
imports were valued at £147,322 and exports 
£112,111; in 1911, £164,695 and £124,678 

(chiefly limes and lime juice, citrate of lime, 
and cacao). There is no railway or internal 
telegraph; there is a government telephone 
system of 425 miles. Telegraphic cables connect 
with Guadeloupe and Martinique. Local gov- 
ernment is administered by an administrator, 
aided by an executive council of six members. 
Prior to 1898 the Legislative Assembly was 
partly elective, but in that year, upon its own 
initiative, the Assembly was made to consist of 
six officials and six nonofficials, all appointed 
by the Governor of the Leeward Islands. The 
Assembly elects two members to the Colonial 
Legislative Council at St. John (Antigua). In 
1911-12, revenue and expenditure, £44,054 and 
£38,794. The population in 1881 was 28,211 (in- 
cluding 309 Caribs) ; 1891, 26,841; 1901, 28,894; 
1911, 33,863 (including about 420 Caribs, of 
whom 170 vzere estimated as of pure blood). The 
majority of the inhabitants are negroes and Ro- 
man Catholics; about two-thirds speak a French 
patois. The capital is Roseau <'pop.. 6577), a 
fortified town and port on the souiliw coast. 
Dominica was discovered by Columbus in 1493, 
on November 3, a Sunday {dies dominica, ‘the 
Lord’s day,’ whence its name). It was included 
in the grant made by Charles I in 1627 of 
various Caribbean islands to the Earl of Car- 
lisle, but the first settlei's were French (1632). 
The treaty of Aix-la-Chapelle (1748) provided 
that the island, along with some otlicrs, be 
neutral and remain in the possession of the 
native Caribs. But French planters, with negro 
slaves, established themselves in increasing num- 
bers, and the island came under the rule of a 
French governor. It was captured by the Brit- 
ish in 1756, and British and French authority 
alternated until 1783, when British rule was 
definitely established. A French invasion oc- 
curred in 1795 and another, under General La 
Grange, in 1805, the latter being the most 
memorable event in the history of the island. 
In 1833 Dominica and the other British Lee- 
ward Islands were formed into a general 
government under a governor in chief resi- 
dent in Antigua, and under an Act of 1871 
it became a presidency of the Leeward Islands 
colony. 

DOMINICALE, dd-min'i-kaT^, or DOMINI- 
CAL (ML., from dominicus, relating to the 
Lord, from domimis, lord). A rare term, prob- 
ably denoting a white linen cloth in which at 
communion, during the early ages of the West- 
ern church, womqn received the sacred host 
(“the body of the Lord,” hence the derivation), 
which as late as the eighth or ninth century 
was placed in the hand of the communicant, 
not in the mouth as in modern Roman Catholic' 
usage. It is sometimes applied to a veil worn 
bv women in church. 

DOMIN'ICAL LETTER, or Sunday Leht- 
ter. One of the seven letters A, B, C, D, E, 
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F, O, used ill calendars to mark tlie Sundays 
. tile year. The first seven days of 
■ . ^ ■ )eing marked in their order hy the 

above letters, the following seven, and all con- 
secutive sets of seven days to the end of the 
year, are similarly marked; so that the 1st, 
8th, 15th, 22 d, etc., days of the year are all 
marked by A; and the 2d, 9th, 16th, 23d, etc., 
by B; and so on. The days being thus marked, 
it is evident that, on whatever day the first 
Sunday of the year falls, the letter which marks 
it will mark all the other Sundays in the year, 
as the number of the letters and of the days in 
the week is the same. 

As the common year consists of 52 weeks 
and one day over, the dominical letters go back- 
ward one day every common year. If the do- 
minical letter of a common year be G, F will 
be the dominical letter for the next year. As 
a leap year consists of 52 weeks and two days, 
the letters go backward two days every leap 
year. If in the beginning of a leap year the 
dominical letter be G, E will be the dominical 
letter for the next year. This extra retroces- 
sion, however, is made to take place at the 
intercalary day (the 29th of February) by the 
artif . f ■ . ‘ it by the same letter as the 
day ■ : ■ ■ and thus the next Sunday is 

markea by me letter preceding that which 
marked the Sundays before the intercalary day. 
Suppose the 28th of February* in a leap year to 
be a Sunday, and marked by F, it is evident 
that the dominical letter for the rest of the 
year will be E. In the Catholic ecclesiastical 
calendar February 24, instead of 29, is counted 
twice. As every fourth year is a leap year, and 
the letters are seven in number, it is clear that 
the same order of letters must return in four 
times seven, or 28 years, which would, but for 
the leap years, recur in seven years, and hence 
the solar cycle. (See Peeiod.) The Romans 
divided the year into nundince, periods of eight 
days each, marked by the first eight letters of 
the alphabet. When, in the time of Augustus, 
the week of seven days was introduced, the 
first seven letters only were needed. The device 
was useful to the Christian as a means of 
determining the day of the month on which a 
feast falls in any year. (See Eastee.) Rules 
and tables for finding the dominical letters are 
given in prayer books, breviaries, etc., as well 
as in works on dates. Consult Woodman, Per- 
petual Ecclesiastical Calendar (Kew York, 
1906). 

BOMUTICAII HEPIIBIilC. See Santo 

Domingo. 

DOMIN'CrCAE'S, or Okdeb of Peeaohees. 
An order of preaching friars (the Latin name 
is Ordo Prcedicatorum) in the Roman Catholic 
church. It was founded by St. Dominic (q.v.) 
in 1215, for the purpose of counteracting, by 
means of preaching and teaching, the tendency 
of t)xe times to break away from the church. 
When in Rome seeking confirmation for his 
order, which was delayed on account of the 
opposition of the Fourth Lateran Council, just 
concluded, to the multiplication of new religious 
organizations, the founder met St. Francis of 
Assisi, who was engaged in a similar work. A 
cordial friendship sprang up between the two 
men, different as they were in temperament; to 
this day its memory is preserved in the custom 
of the priests of each order celebrating the feast 
of the founder of the other in his own church. 
Both orders differed from the older ones in 


» ■■)!<, more strictly the spirit of poverty 

and rejecting the possession of even community 
property. Hence they are called mendicant 
orders, as they originally depended for their 
subsistence entirely on the daily charity of their 
neighbors. The name of monks is often incor- 
rectly applied to them; the proper designation 
of both Franciscans and Dominicans is friars 
(Lat. fratres, ‘brothers’). The requisite papal 
confirmation was obtained from the new Pope, 
Honorius III, at the end of 1216; with it went 
special privileges, especially the right to preach 
and hear confessions everywhere, without local 
authorization. The first house of the order was 
at Toulouse, from which in the summer of 1217 
Dominic sent some of his 16 associates to spread 
the movement in Spain and France. From the 
name of their first convent of Saint- Jacques in 
Paris, they were popularly known in the latter 
country as Jacobins — a name which was to ac- 
quire a new and sinister significance in the 
Revolution. They were introduced into Eng- 
land within six years and founded a house at 
Oxford. Here they were known as “Black 
Friars,” from the habit which they wear outside 
the convent, in preaching and in hearing con- 
fessions — a black cloak and hood over a white 
woolen irifh riiiii T I. nL “The monks,” writes 
Matthew 1 - If a Benedictine, “did not 

in three or four hundred years ascend to such 
a height of greatness as the friars minor and 
preachers, within 24 years after they began to 
build their -first house in England.” (Consult 
Jessopp, The Coming of the Friars, London, 
1888.) Their progress was scarcely less rapid 
in Scotland, where they found a munificent 
patron in King Alexander II, who is said to 
have met St. Dominic in Paris. They soon 
spread as far as Russia and Greece and in 
1280 even to Greenland. 

In accordance with the declared purpose of 
their foundation, the Dominicans have always 
been known as diligent preachers and strenuous 
combatants against any departure from the 
teaching of their church. In this capacity they 
were intrusted with the conduct of the Inquisi- 
tion as an ecclesiastical iii-fitiirioti . and even 
in Spain, after it became pi:iciMji!ly a depart- 
ment of civil government, a Dominican was 
usually at its head. The office of master of 
the sacred palace, endowed with great privileges 
by Leo X, has always been held by a member 
of the order, and since .1620 the censorship of 
books has been one of its functions. In 1425 
the permission to hold property was granted by 
the Pope to certain houses, and extended to the 
entire order in 1477, since which time they 
have been less exclusively a mendicant order. 
They have furnished four popes (Innocent V, 
Benedict XI, Pius V, and Benedict XIII), and 
more than 60 cardinals, , Outside of their specific 
work, they did much for the development of 
art. Their cloister at Santa ^Maria Novella, in 
Florence, was a veritable school of architecture. 
Painting was also cultivated with great success 
at San Marco in the same city and ,at Santa 
Caterina in Pisa; and the names^vOf Giovanni 
da Vies-ole. heitcu* known as Fra, Angelico, Bene- 
detto da Mugello, and Bartolommeo della Porta 
are worthy of remembrance. ( Consult Mar- 
ciiese, Memorie dei piu insigni pittori, scultori e 
wrcMtetti domenicany, Bplogna, 1878.) Their 
chief glory in theological learning is St. Thomas 
Aquinas (q.v.), whose, t^ching has been espe- 
cially commended by .jbeo XITI as the stand^d 
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of dogmatic theology; other distinguished 
teachers were Albertus Magnus and Raymond 
of Penaforte, the third general of the order. 
Their great rivals in the later Middle Ages 
were the Pranciscans. These two orders di- 
vided the paramount influence in the church, and 
often in the Catholic states, not without fre- 
quent hostility on the part of the parochial 
clergy, who felt their rights invaded by the 
friars; but the rise of the Jesuits lessened 
their power both in the schools and in the 
court. In the eighteenth century they possessed 
not less than 1000 houses in all parts of the 
world. The troubles of the latter part of that 
century, however, decreased their number con- 
siderably. In Prance the order was revived 
largely through the efforts of the famous La- 
eordaire (q.v.), the centenary of whose birth 
was solemnly celebrated in 1902 as that of 
‘‘the restorer of the Dominican Order in 
France/’ In England and Ireland they have 
21 houses for men and 13 for women. They 
played the leading part in the evangelization 
of Spanish America. Introduced into the 
United States in 1805, they now have 20 
houses for men, while the Dominican sisters 
have 24 mother houses, each with several suc- 
eursal houses. At the head of the whole order 
stands the general (magister generalis), whose 
term of office since 1862 has been 12 years; 
since 1273 he has had his residence at Santa 
Maria Sopra Minerva in Rome. There are 52 
provinces (each with a provincial at its head), 
though some of these are now merely nominal. 

The female branch of the order may claim, in 
a sense, greater antiquity than the male, since 
Dominic founded his house at Prouille in 1206; 
but after the friars were established, the mem- 
bers of his community modestly called them- 
selves the second order. Another house was 
founded at Rome in 1218, Dominic being com- 
missioned to unite a number of small or private 
associations in the authorized system of his 
rule. The cloister of San Sisto, given him by 
the Pope for this purpose, is thus really the 
first in which the Dominican habit was worn 
by women. The order was originally intended 
to be contemplative, but in later years, ^ together 
with some relaxations of the rule, its scope 
was extended so far as to include the education 
of girls and other practical works. The nuns 
are not numerous, since the revolutionary move- 
ments of the latter part of the eighteenth 
century destroyed the greater part of their 
houses; but a certain number of new convents 
has sprung up in the nineteenth century, espe- 
cially in Bavaria. The third order was organ- 
ized'by St. Dominie in 1220, to provide a con- 
stant supply of defenders of the church against 
the assaults of the Albigenses and other tur- 
bulent innovators. He gave it the name “militia 
of Jesus Christ,” and xJl<?dgod its members to 
•defend the church with their arms and their 
possessions. Married hieij. could not be received 
into the brotherhood without the consent of 
their wives, who were bidden to pray for the 
siibcess of the men. The enthusiasm of the 
Middle Ages soon brought large numbers, to 
w’hom the founder gave a few simple rules for 
holy living. After the necessity of this militant 
life passed away, the members were unwilling 
to dissolve theiV association and continued it 
as against spiritual foes, naming themselves 
“brothers and sisters of penance.” Their htim- 
bors increasing rapidly, the seventh' general of 


the order, Munio de Zamora, reduced the rules 
given by the founder to a systematic form, in 
w^hieh they were confirmed by Pope Innocent 
in 1405 and Eugenius IV in 1439. 

Some members have maintained a cloistered 
life, but the majority have been men and women 
living a devout life in the world. The third 
order has produced numerous saints, including 
St. Catharine of Siena, and the first American 
saint. Rose of Lima. According to the official 
Catholic Directory in 1914 there were in the 
United States and Philippines 242 Dominican 
fathers, 123 clerical students, and 35 lay 
brothers. On the history of the Dominicans in 
general, consult: Caro, Saint-Domimque et les 
Dominicains (Paris, 1853) ; Danzas, Etude sur 
les temps primitifs de Vordre de Saint- Domi- 
nique (ib., 1874 et seq.) ; Drane, The Life of 
St, Dominic^ with a Sketch of the Dominican 
Order (3d ed., London, 1891); Proctor (ed.), 
Short Lives of the Dominican Saints (New 
York, 1901) ; Monumenta Ordinis Fratrum 
Proedicatorum Eistoria (Stuttgart, 1900 et 
seq.). For further details of both Dominican 
and Franciscan third orders, see Tertiary. 

DOMINIE (do-'mi-ne) SAMPSON. A faith- 
ful schoolmaster in Scott’s Guy Mannering. 

DOMINION. A town in Cape Breton Co., 
Nova Scotia, Canada, 13 miles from the Syd- 
ney and Louishurg Railway, and connected by 
electric railway with Sydney, B* oi- i and 
Glace Bay. Collieries of the Dominion Coal 
and ' r • . are located here. There are 

an ■ ‘ ■■ int and water-works system. 

The town was founded about 1905. Pop., 1901, 
15j^; 1911, 2589. 

DOMINION, TliE Old. Virginia. See States, 
Popular Names of. 

DOMINION OF CANADA. See Canada, 
Dominion of. 

DOMINIQUE, dom^i-n5k. A breed of domes- 
tic fowls very similar in plumage to the barred 
Plymouth Rocks. Both cocks and hens have 
rose combs and bright yellow legs. They have 
excellent qualities and weigh from to 

8% pounds. 

DOMINIQUE. See Dominica. 

DOMINIS, do^m^-n§s, Maeco Antonio de 
( 1566-1624). An Italian ecclesiastic. He was 
born on the island of Arbe, on the coast of 
Dalmatia, and was educated by the Jesuits at 
Loretto and Padua, winning distinction by his 
ability and the varied character of his studies. 
He taught mathematics at Padua and logic and 
rhetoric at Brescia. He finally refused to be- 
come a Jesuit and for several years was a pop- 
ular preacher. In 1596 he was appoint^ 
Bishop of Segiii in the State of Venice, and in 
1598 Archbishop of Spalatro and Primate of 
Dalmatia and Croatia. He quarreled with the 
Pope and, having exhibited certain Protestant 
leanings, found it expedient to resign his post. 
In 1616 he went to England and, as a convert 
from Catholicism, was well received. James I 
appointed him dean of Windsor and master of 
the Savoy in 1617. The same year he published 
the first part of his great theological work, the 
De Repubtica Ecclcsiastica contra Primatum 
PapcB, ip which he endeavored to show that the 
Pope had no supremacy over other bishops, but 
was merely primus inter pares. He also pub- 
lished in England Sarpi’s Eistoria del Con- 
cilio Tridentino. For a time he posed as a vio- 
lent opponent of Catholicism. But in 1620 he 
began to negotiate a return to his old faith. 
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He arrived at Rome in 1622 and was well re- 
ceived at first, but a charge of heresy was 
brought against him in 1623. He was impris- 
oned in the castle of Saint Angelo and died 
there Sept. 28, 1624. Being subsequently con- 
demned as a heretic, his body was raised from 
its grave and burned, with his portrait and 
books, Dec. 21, 1624. In his De Radiis Vis^us 
et Lucis in Vitris Perspectivis et Iride (1611), 
written while he was at Padua, Dominis was 
the first to approximate to the true scientific 
explanation of the rainbow. His Reasons for 
Leaving the Church of Rome is translated in 
Somer’s Tracts; his Motives for Renouncing the 
Protestant Religion (1623) was published in 
English translation (1627). Consult A Rela- 
tion Sent from Rome of the Process, Sentence, 
and Execution Done upon the Body, Picture, 
and Boohs of Marco Antonio Dominis after Ms 
Death (1624). 

DOiyCIN''ltr'QI (Lat., lordship). At Roman 
law, dominium meant ownership, or private 
right over a thing, whether immovable or mova- 
ble. More precisely dominium was the general 
right, as opposed to any special right, such 
as servitude or lien. It included the power of 
use and enjoyment, of alienation and of testa- 
mentary disposition; but limitations were, as 
in modern law, imposed upon the owner in his 
own interest ( e.g., in case of infancy or in- 
sanil^) or in the interest of neighbors or of 
the public generally. As regards slaves, restric- 
tions were imposed upon the owner in the in- 
terests of humanity. In the technical sense 
dominium was ownership vested by the old civil 
law {ex jure Quiritium) , as opposed to the 
substantially equivalent right created by the 
later, praetorian, law — a distinction similar to 
that between legal and equitable ownership in 
English and American law. (See Civil Law; 
Uses; Teust.) It was said that the prae- 
tor could not grant ownership, hut only pos- 
session of ['•■■!■( r'\ {bonorum possessio) , 
and that the n-uh'i- 1 p remained with the civil- 
law owner, although his title was a naked one 
{dominium n/udum). Dominium, at Roman 
law, was never confused with imperium, or sov- 
ereignty; and when it was said that the lands 
of conquered subjects of Rome were in the do- 
minium of the Roman people, this meant that, in 
legal theory, the land was owned by the Roman 
people, and that the provincials were merely 
possessors, holding at the pleasure of the Ro- 
man people. Dominium could be held by two 
or more persons jointly, but in such case the 
joint owners {condomini) were always copro- 
prietors with similar rights. Ownership could 
not be so divided that different powers should 
he attributed to different persons and each be 
regarded as dominus. During the Middle Ages, 
however, the right of the feudal superior to a 
fief was described as direct ownership {domin- 
ium directum) , and the right of the vassal in 
possession was termed benofic'ial ownership 
( dominium utile) . In connection with the base 
tenures, also, the same terms were respectively 
applied to the right of the landlord and the 
right of the tenant. To the supreme feudal 
lord was attributed eminent domain {dominium 
eminens). These uses of the word dominium 
were dtie to the feudal confusion of political 
with proprietary powers, and with the dissolu- 
tion of the feudal system this ambiguity dis- 
appeared; but the terra ^^eminent domain” has 
been retained to describe the exercise of govern- 


mental authority over property, particularly 
for the purpose of expropriation of the property 
for public use. By writers on international law 
dominium has been used in the sense of sov- 
ereignty, and the whole doctrine of acquisition 
and loss of sovereignty over territory was 
worked out by Grotius and his successors, under 
the head of domimum. In this process many 
rules were derived, by analogy, from the rules 
of the Roman law ■ . ; , . Isition and 

loss of ownership. '■ ‘ . Domain; 

Feudalism; Propeett. Consult the authorities 
referred to under Property; International 
Law; CnriL Law. 

DOMINO. See IVUsK. 

DOM'INOES (so called, apparently, from the 
color of the back of the pieces, which is black, 
like a domino). A game, partly of chance and 
partly of skill, played by any number of people 
from two to a dozen, but most often by two, 
with 28 oblong pieces of ivory, bone, or wood, 
plain black on the back and white on the front 
marked with black dots in two divisions on 
the front, one set of dots on one side of a line 
dividing the centre, and the other on the oppo- 
site side of the line. One of these dominoes is 



blank on both divisions, the remainder are num- 
bered from double six; i.e., six in each division, 
down through the scale, 6-5, 6-4, 6-3, 6-2, 6—1, 
and so on, 5-5, 5—4, 5-3, 5—2, 5-1, through all 
the other numbers. Before beginning to play, 
the 28 pieces are turned face downward and 
shuffled or mixed up on the table so that the 
position of no special piece can be recognized. 
Then, ..((or-Tiig to the particular game about 
to be played, the whole, or a certain proportion 
of the dominoes, is selected, one at a time, by 
the respective players. Each player sets his 
dominoes up on edge so that they cannot be 
seen by the opponent, and examines their mark- 
ings. Whatever dominoes are not drawn form 
the stock or reserve. The first player places 
one piece face upward on the table, and his 
opponent must place against it match,” i.e,, 
a piece out of his hand corresponding in pips at 
one end or the other with the piece laid down. 
Then the first player (in a two game) must 
in his turn match, or pose, from his hand, a 
domino to meet the new combination of pips — 
there being always two ends for him to select 
to match. If he has no number corresponding 
to either end, he “passes,” an-1 the opponent 
plays again; or, if he is ]K.s\:ng I’le “draw” 
game (a game in which less than the whole 
number of dominoes was originally dealt), he 
may draw on stock up to, but never including, 
the last two dominoes. Thus the game goes on 
until one of the players has put out all his 
dominoes and can neither “match” nor “draw.” 
The one who has the smallest number of pips 
on his unexhausted dominoes wins, or, in case 
of an equality of pips, he who has the fewest 
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dominoes left wins. The other varieties of the 
game are the “draw game/’ and its variation 
“matador”; “the block game” and its varia- 
tions; “muggins,” or “all fives,” “all threes/’ 
“Sebastopol,” “the Bergen game,” “domino pool,” 
and various other miscellaneous games. The 
game was not known in Europe until the middle 
of the eighteenth century, but it has spread all 
over the world. Consult Foster’s Complete 
Hoyle (New York, 1909). 

DOMaNtrS (Lat,, lord). 1. At Roman law, 
the owner, the person who holds dormnium over 
a thing — including, of course, the master of a 
slave. 2. In Roman popular speech, a form of 
respectful address, like our “sir.” 3. In the 
Imperial period, a title given to the Emperor. 
In the early Empire, however, the use of this 
title was thought servile, and to demand it or 
even permit it was considered despotic. See 
Dominium. 

In legal phraseology, the dominus litis is the 
person really interested in the issue of an action, 
though not necessarily the nominal plaintiff 
{actor) or defendant {reus), 

DOMITIA (da-mish'x-a) GENS (Lat., Domi- 
tian family ) . A plebeian family in Rome, fa- 
mous under the later Republic. It had two 
branches — the Calvini and the Ahenobarbi. Of 
the latter branch, the Emperor Nero was the 
last male representative. 

DOMITIAN, do-mish'i-an. Titus Flavius 
Domitianus (51-96), Emperor of Rome from 
81 to 96 A.D. He was the son of Vespasian, and 
younger brother of Titus, whom he succeeded 
on the throne. The earlier years of his reign 
were, on the whole, advantageously occupied 
for the public benefit. Many good laws were 
passed, the provinces were carefully governed, 
and justice was rigidly administered. As he 
grew older, however, his ambition, his jealousy, 
and his pride, wounded by the failure of his 
campaigns against the Dacians (who were led 
to victory by their King, Decebalus, q.v.) and 
the Marcomanni, and by the revolt of Antonins 
Saturninus, who commanded the armies in Up- 
per Germany, began to instigate him to the 
most atrocious cruelties. By murder or ban- 
ishment he deprived Rome of nearly every citi- 
zen conspicuous for talent, learning, or wealth. 
He won the army by greatly incrca-riiig the pay 
of the soldiers and secured the favor of the 
people by prodigal largesses and gladiatorial 
shows and games, in which he sometimes took 
part in person. His cruelties became at length 
so intolerable that a conspiracy, encouraged by 
his wife, Domitia, whom he had doomed to 
death, was formed against him, and the tyrant 
was assassinated. Consult Imhoff, T. Flavius 
Domitiamus (Halle, 1857), and Gsell, Fssai sur 
le r^gne de Vemperetor Domitien (1894). 

DOM'NirS, POPE. See Donus. 

DOMOBOSSOLA, d0'm6-d58's6-l^ (ancient Os- 
cela). A picturesque town at the Italian end 
of the Simplon Pass, on the Toce (Map: Italy, 
Cl). The adjacent Mount Calvary, which com- 
mands an inspiring view, is covered with small 
chapels that are visited by many pilgrims. The 
principal industries are raising fruit, making 
wine, and the manufacture of silk and leather. 

5016; 1911, 6421. 

BO^liaA (a corruption of the Russian lan- 
durra frorp the Gk. navdavpa, pandoura, a lyre 
with three 'Strings). A Russian stringed in- 
strument with a large belly and long neck. 
From it the balalaika (q.v.) was developed. 


Since Anadreef made balalaika orchestras popu- 
lar in Russia, the domra is built in larger sizes 
and serves as the bass of those orchestras. Con- 
sult A. Faminzin, The Domra and Related 
Musical Instruments (St. P 1'91, 

in Russian), and K. Schlesinge I i ^ 0 / 

Musical Instrtments (London, 1912). 

BOMREIOT - LA - PUCELLE, doN'ra'm^Ta- 
pp'seF (Fr., Domremy of the Maid; so named in 
honor of Joan of Arc). A village in the De- 
partment of Vosges, France, on the left bank 
of the Meuse, about 7 miles north of Neuf- 
clifiteau. It is famous as the birthplace of Joan 
of Arc, whose cottage, adorned with the royal 
arms of France and those of the family of the 
heroine, is still in existence. There is a bronze 
statue of Joan by E. Paul in front of the church. 
The modern basilica of Le Bois Chenu with a 
statue of Joan by Allar, on a hill near the vil- 
lage, marks the spot where the Maid of Orleans 
received the spiritual mission to deliver her 
country from the enemy. The interior contains 
mural decorations of the six stages in the life 
of Joan by J. P. Laurens. The village was 
freed from all taxes by Charles VII on account 
of its brave daughter and enjoyed this privilege 
until the Revolution. A yearly pageant rep- 
resenting the life of Joan is given by the people 
of the village. Pop., 1901, 308; 1911, 267. 

BON. A river of south Russia, rising in a 
small lake in the Government of Tula (Map: 
Russia, F 5 ) . It flows in a general southeast- 
erly direction, through the governments of Tula, 
Ryazan, Tambov, and Voronezh, and, after de- 
scribing an arc across the Province of the Don 
Cossacks, where it approaches within 37 miles 
of the Volga, it enters the Sea of Azov at the 
town of the same name. Its total length is 
over 1300 miles, of which 800 are navigable. 
Its breadth varies between 500 and 1850 feet. 
In its upper course the Don flows through a 
low country, which is subject to overflow in the 
spring. The lower course is through a more 
elevated region. The chief tributaries of the 
Don are the Donetz and the Sosna on the west, 
and the Voronezh, Chover, Medvieditza, and 
Manitch on the east. The Don is connected 
with the Volga by a canal. The river is very 
rich in fish; the freight carried by it consists 
chiefly of grain, lumber, and cattle. The prin- 
cipal port is Rostov. The Don is the Tanais 
of the ancients. 

BON, or BUN. A river of the West Riding 
of Yorkshire, England, rising in the moors on 
the borders of Derbyshire and Cheshire (Map: 
England, E 3). It flows 55 miles, first south- 
east to Sheffield, and then northeast by Rother- 
ham, Doncaster, and Thorne, to its junction 
with the Ouse at Goole. Its chief tributaries 
are the Rother, Bearne, and Wente. It is navi- 
gable for the last 39 miles of its course below 
Sheffield, by the aid of canals. 

BON. A river of Aberdeenshire, Scotland, 
rising in a peat bog on the borders of Banff- 
shire, nearly 2000 feet above sea level, and 
entering the North Sea a mile northeast of Old 
Aberdeen (Map: Scotland, F 2). It has a total 
course of 78 miles. It is noted for its salmon 
fisheries. Its chief tributary is the Ury. 

BOGSTA FRANCIS'CA. A German settle- 
ment in the State of Santa Catharina, Brazil, 
founded in 18|Kl by a German colonization so- 
ciety. It covers an area of about 550 ‘-quaro 
miles and had in 1900 a population of noar]> 
26,000. Chief town, .roluvilh*, witli abouL 3000 
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inhabitants. Consult Gernhardt, Dona, Fran- 
cisca, Hansa und Blumenau drei deutsche Mus- 
tersiedehcngen im Santa Catharina (Breslau, 
1901). 

DOllTAI, don'll, or DONliTAI. A river in 
southeastern French Inda-China, rising in the 
highlands near the coast in about lat. 12® N. 
It hows generally towards the southwest, dis- 
charging its waters through a delta, which is a 
continuation of the north outlet of the Mekong. 
Saigon, the capital of Cochin-China, is on its 
banks. 

DOW'ALDSOlSr, Edwaed (1816-89). An 
American naval officer. He was born in Balti- 
more, entered the navy as midshipman in 1835, 
and became lieutenant in 1847. In 1862, as 
commander of the Scioto, he took part in the 
bombardment of Forts Jackson and St. Philip, 
in FarraguCs capture of New Orleans, and was 
raised to the rank of commander. He also par- 
ticipated in the battle of Mobile Bay. He be- 
came a captain in 1866, a commodore in 1871, 
and a rear admiral in 1876, when he was re- 
tired from the service. 

DONALDSON, Heney Herbert (1857- 
# ). An American neurologist, born in Yon- 

kers, N. Y. After graduating from Yale Uni- 
versity in 1879 he studied at Sheffield Scientific 
School ( Yale ) , at the College of Physicians and 
Surgeons (Columbia University), and at Johns 
Hopkins, where he was instructor in biology 
(1883-84) and associate professor of psychology 
(1887-88). He was assistant professor of neu- 
rology (1889-92) at Clark University and pro- 
fessor and head of the department of neurology 
(1892-1906) and dean of the Ogden (Graduate) 
School of Science (1892-98) at the University 
of Chicago. In 1906 he became professor of 
neurology at the Wistar Institute of Anatomy 
and Biology, Philadelphia. He is the author of 
The Ghrowth of the Brain (1895) ; “The Physiol- 
ogy of the Central Nervous System,” in An Amet'- 
ican Text-Book of Physiology (1896); On the 
Weight of the Crania of "Norway and Albino Rats 
(1912) ; and articles in scientific journals. 

DONALDSON, SiB James (1831- ). A 

Scottish educator and author. He was born at 
Aberdeen, was educated, at Aberdeen University, 
New College, London, and Berlin University, 
and was appointed tutor in Greek at Edinburgh 
University in 1852. He afterward became rec- 
tor of the high schools of Stirling (1854-56) 
and Edinburgh (1866-81), where he had previ- 
ously been classical master for 10 years. In 
1881 he was appointed professor of humanity 
at Aberdeen University, and in 1890 he became 
vice chancellor and principal of the University 
of St. Andrews and principal of the United 
College of St. Salvador and St. Leonard. He 
was knighted in 1907. His publications include 
the following: A Modem Creek Grammar for 
the Use of Classical Students (1853) ; Lyra 
OroBca, specimens of Greek lyric poetry, an- 
cient and modern (1854) ; Critical History of 
Christian Literature and Doctrine from the 
Death of the Apostles to the Nicene Council 
(3 vols., 1864-66) ; The Ante-Nicene Christian 
Library, in collaboration with Professor Eob- 
erts (24 vols., 1867-72) ; Expiatory and Substi- 
tutory Sacrifices of the (^eeks (1875) ; Woman: 
Her Position and Influence in Ancient Greece 
and Rome, and Among the Early Christians 
(1907) ; Addresses Delivered in the University 
of St. Andrews from 188G to 1910 (1911). • 

DONALDSON, James Lowry ( 1814-85 ) . An 
VoL. VII.— 12 


American soldier. He was born in Baltimore, 
Md., graduated at West Point in 1836, and 
served with distinction in the Florida and Mexi- 
can wars. He was chief quartermaster of the 
Department of the Cumberland and then of the 
Military Division of Tennessee during the Civil 
War, and at its close was brevetted major gen- 
eral in the regular army. He retired from 
active service in 1869 and resigned from the 
army in 1874. He wrote Sergeant Atkins 
(1871), a tale of the Florida War. 

DONALDSON, John William (1811-61). 
An English classical scholar, born in London. 
He was educated at the University College, Lon- 
don, and at Trinity College, r,iiMbr'(ig(', from 
which he received the degree 01 B.A. in 1834. 
In 1835 he was elected fellow. His first work 
was as reviser of Buckham’s The Theatre of the 
Greeks, which passed through eight editions, 
but is now antiquated. In 1839 he published 
his New Gratylus, which is remarkable as being 
the first attempt, on a large scale, to familiar- 
ize Englislimen with the principles of compara- 
tive philology, as established by Pott, Bopp, 
Grimm, and others in Germany. Donaldson in 
1841 accepted the post of head master of the 
grammar school at Bury St. Edmunds, hav- 
ing previously taken orders. N., ■ ‘ . sol -■ 

his duties as head master, he found time to 
prosecute his linguistic studies, embracing 
Hebrew and Arabic and many of the languages 
of modern Europe. In his Yarronianus, of 
which the first edition appeared in 1844, he 
undertook to accomplish for Latin philology 
what he had done for Greek in the New Craty- 
lus. Among his other works of this period are 
an edition of Pindar, of the Antigone of Sopho- 
cles (with a verse translation), Maskil le Sopher 
{SL treatise on Hebrew grammar), and finally 
Jashar in 1854, a book written in Latin and 
published at Berlin, the object of which was, 
by critical tests, to distinguish the remains of 
early Hebrew songs embedded in the Masoretic 
text of the Old Testament. This book was vio- 
lently assailed by the religious press for its 
free handling of the text, but reached a second 
edition. 

He resigned his place at Bury St. Edmunds 
in 1855 and returned to Cambridge. Here he 
wrote a volume entitled Christian Orthodoxy, 
in answer to the critics of Jashar. This also 
was violently attacked. A smaller volume on 
classical scholarship followed. He had pre- 
viously issued a Greek Grammar and a Latin 
Grammar for the use of schools. These, during 
his residence at Cambridge, he recast and en- 
larged. In 1856 he was appointed one of the 
classical examiners in the University of London. 
In 1858 appeared his History of the Literature 
of Ancient Greece ^ in three volumes, the first 
two of which are a translation from the Ger- 
man of K. 0. Muller. He was engaged in super- 
intending the compilation of a new Greek Lexi- 
con, when his health failed. Consult Garnett 
in Dictionary of National Biography, vol. xv 
(1888). 

DONALDSON^ Thomas LevHrton (1795- 
1885), An English architect and writer, born 
in London. In 1811 he entered his father’s 
office, won a Eoyal Academy medal in 1817, in 
1818 began his travels in Italy and Greece, and, 
in 1882 was elected to the Academy of St. Luke, , 
Home. He was one of the founders of the In^ 
stitute of Architects, of which he was in 1864 
elected president, and from 1841 to 1864 was 
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professor of architecture at XJniversitj College 
(London). He obtained a French medal of the 
first class in 1855, the Belgian order of Leopold 
in 1872, and was elected a member of the French 
Institute. Structures designed by him include 
University Hall, the Library and Laboratory 
of University College, London; and the Scottish 
Corporation Hall. He published: Pompeii (2 
vols., 1827) ; A Collection of the Most Approved 
Samples of Doorways from Ancient and Modern 
Buildings in Greece and Italy (1883) ; Band- 
'hooh of Specifications for Practical Guide to 
the Architects (2 vols., 1859) ; edited a sup- 
plementary volume to Stuart and Kevett’s An- 
tiqmties of Athens, and collaborated on the 
Architectural Publication Society’s Dictionary 
of Architecture. 

DOH'ALDSOUVILLE. A town and the 
county seat of Ascension Parish, La., 64 miles 
by rail above New Orleans, on the Mississippi 
Eiver, at the commencement of the Bayou La- 
fourche, and on the Texas and Pacific Hailroad 
(Map: Louisiana, D 3). It is primarily a 
commercial centre, with extensive sugar, rice, 
lumber, and cotton interests. The government 
is administered by a mayor and two commis- 
sioners, elected every four years. The power 
of recall is vested in the people. The town owns 
and operates the water works and electric light 
plant. Donaldsonville was settled about 1760 
and was incorporated in 1806. In the battle of 
Fort Butler, in 1863, Donaldsonville was bom- 
barded and burned by Federal troops, aided by 
Farragut. The town was almost completely 
destroyed. Pop., 1900, 4105; 1910, 4090. 

BOirALITIXTS, d6n'a-lisVi-ua, Chbistian 
(1714-80). A Lithuanian poet. He was born 
in East Prussia and, three years after his grad- 
uation at KoniQ'-borg, was appointed rector at 
Stalluponen (1740). He died at Tolrningkeli- 
men, where he had obtained a pastorate in 1743. 
His poems enjoy high rank among the very 
meagre products of artistic verse in the Lithu- 
anian language. They include six fables in 
hexameters. Donalitius’ works were published 
by Schleicher (1865, with Lithuanian-German 
commentary); and Nesselmann (1869, with a 
German translation and a glossary). Another 
German translation appeared in 1893 (by Pas- 
sarge, at Halle). Consult his biography by 
F. Tetznor in Altpreussische Monatschrift (3 897, 
pp. 227-331, 409-441; 1899, pp. 305-310). 

EO-'NAB,. Teutonic equivalent of the Scan- 
dinavian Thor. 

EONAT. See Donatos, ^lius. 

EON'ATEIiOi-O, or DONATO, dO-nS^t* (c. 
1386-1466). The most important Florentine 
sculptor of the early Renaissance, who, more 
than any other, may be considered the founder 
of modern gculpiurc. He was born at Florence, 
probably in 1386. the son of NiccolO di Betto 
Bardi, a wool comber wlio IukI been involved in 
the uprising of the Ciompi and exiled from 
Florence in '3 378. As he returned in 1380, it 
is likely that Donatello was brought up in his 
father’s house and not in that of the Marteili 
(as was traditionally supposed). His mother 
continued to live with her bachelor son until 
her death at 80. Nothing is known of his boy- 
hood or first master in sculpture. In a con- 
tract of 1403 he is mentioned as among Ghi- 
berti’s assistants on the baptistery portals. He 
was certainly influenced by his association with 
his friend Brunelleschi (q.v.), the architecl^ 
with whom, following Vasari’s account, it- is 


supposed that he visited Rome in the early 
years of the century to study the ancient inonu- 
ments. More recent authorities, however, judg- 
ing from the stylistic qualities of his work, 
deny this first Roman visit. 

Donatello was the most prolific sculptor of 
the Renaissance, and it will be possible to men- 
tion only his principal works. Those executed 
before 1425 belong to wbat may be called bis 
formative period, in which he shows strong rem- 
iniscences of the Gothic, but with increasing 
classical and realistic tendencies. Of bis mar- 
ble statues for the exterior of the church of 
Or San Michele, “St. Mark,” executed in 1411- 
12 for the Linen Drapers, is an admirable fig- 
ure of noble proportions in an easy position, 
and set off with graceful drapery. “St. George,” 
completed in 1416 for the Armorers, now in the 
Museo Nazionale, is the most attractive work 
of his early period. The face of the youthful 
hero is strong and gentle; his bearing expresses 
determination, but without constraint. 

During the same period Donatello was occu- 
pied with a number of statues for the cathedral 
of Florence. Among these were “John the Evan- 
gelist” (1415), the prototype of Michelangelo’s 
^‘Moses,” and a colossal “David” (1416), novr 
in the Museo Nazionale. These works showed 
classical tendencies, but at the same time he 
created others of a pronounced realistic char- 
acter, as, e.g., the so-called “Poggio” (1412), 
in the cathedral, and especially in the figures 
for the campanile, “Joshua” (1412), “John the 
Baptist” (1416), the so-called “Habakuk,” 
“Jeremiah,” and the famous “Zuccone” (Bald- 
head), erroneously called “David” — an old man 
of unusual ugliness, though the statue is won- 
derfully strong and lifelike and was Donatello’s 
favorite. In these statues, excepting the last 
two, he was aided to some extent by assistants. 
All show a remarkable knowledge of sculptural 
perspective. Mention should here he made of 
the famous sandstone Marzoeco (1418-20) — ^the 
lion of Florence; of the beautiful marble taber- 
nacle on the exterior of Or San Michele, now 
containing Verrocchio’s “Christ and St. Thomas.” 
The statue of St. Louis, which it formerly con- 
tained — ^his first work in bronze — is now in Santa 
Croce, where is also the wooden “Crucifix” cele- 
brated in Vasari’s anecdote. Mention should 
also be made of the painted bust of Niccolo 
da Uzzano, a realistic portrait (the first of its 
kind in the Renaissance), in the Museo Nazion- 
ale, but assigned by some critics to a later 
period. 

The second period of Donatello’s art (1425- 
43) begins with his association with the archi- 
tect and sculptor Michelozzo, and this date 
marks the beginning of his second period. Gen- 
erally speaking, Michelozzo furnished the archi- 
tectural designs and also assisted in bronze cast- 
ingy in wliich his associate was inexperienced. 
It should be noted, however, t!hat the latter 
speedily acquired a mastery of decoration, 
which hocarne of great importance in the devel- 
opment of the Renaissance. Their first joint 
work was the monument to Pope John XXIII 
(1425-26) in the baptistery of Florence. Under 
a marble canopy, with a relief of the “Madonna 
and Child,” lie's the bronze effigy of the Pope, 
by Donatello. Below is the sarcophagus, carved 
with two angels bearing the inscription. The 
beautiful marble base contains three statues — 
“Faith,” “Hope,” and “Charity,” of which the 
first is by Michelozzo. Of their other joint 
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works, the monument of Cardinal Braneacei, 
in Sant’ Angelo, Naples, and that of Bartolomeo 
Aragazzi in the cathedral of Montepulciano, 
were chiefly done by Michelozzo ( q.v. ) . The ex- 
cellent relief of the ‘‘Ascension,” of the former, 
is by Donatello. He also executed other bronze 
works, which Michelozzo cast for him; in 1426 
a sepulchral slab for the Bishop of Grosseto, 
in the cathedral of Siena, and in 1427 a relief 
for the font of tho baptistery there, representing 
“Salome’s Dance” — the first really sculptural 
bronze relief (Ghiberti’s were pictorial) of the 
Renaissance. For the Siena baptistery also he 
modeled two dancing bronze angels, which, with 
two others in Berlin and Florence, are the first 
of the kind of the Renaissance. His associa- 
tion with Michelozzo ceased when the latter 
accompanied the banished Cosimo de’ Medici to 
Venice in 1433. 

In the same year Donatello went to Rome, at 
the invitation of the sculptor Simone, whom he 
assisted in the decorations for the coronation of 
the Emperor Sigisniund. The works executed 
during his stay at Rome show a greater than 
usual influence of classic art upon him. Chief 
among them is the Ciborium in the sacristy of 
St, Peter, decorated with reliefs of two “Wor- 
shiping Angels,” and a fine “Burial of Christ.” 
Meanwhile, in 1434, his friend Cosimo de’ Medici 
had returned in triumph to Florence, and Dona- 
tello returned about the same time. He was 
employed in decorating the court of the Medici 
Palace with eight medallions — copies of antique 
gems — ^which were executed by his pupils. 
About the same time he designed his bronze 
“David” for Cosimo — the first nude statue of 
the Renaissance — now in the Museo Nazionale. 
About this time also he carved the sandstone 
relief of the Annunciation, in the Cavalcanti 
Chapel, Santa Croce, Florence, in which the 
antique influence is very marked, and the ac- 
tion is wonderfully rendered. 

Between 1434 and 1438 he executed the ex- 
terior pulpit of the cathedral of . Prato, the 
reliefs of which, representing “Dancing Angels,” 
are of a lively, decorative effect, and were de- 
signed by Donatello, although their imperfect 
execution points to the work of his pupils. 
During the same time (1433-38) he completed 
his reliefs for the organ gallery of the cathedral 
of Florence (1440), a counterpiece of the simi- 
lar subject by Luca della Robbia (q.v.). It is 
full of energy and dramatic action, the exag- 
gerated motion and sketchy execution being cal- 
culated for an elevated position. Ruberto Mar- 
telli was also an appreciative patron, as is 
evinced by a large number of Donatello’s works 
preserved in his house. Among these was a 
fine coat of arms of the family, a large bronze 
patera, decorated with Bacchanalian scenes, now 
in South Kensington Museum, London, and two 
representations of Donatello’s favorite subject, 
“John the Baptist” — a bust and a statue. The 
statue represents him as a , youthful ascetic, as 
does also an older statue in' the Museo Xazion- 
aJLe, but the bust, as well as a relief of John the 
Baptistj in the Museo, and another at Faenza, 
are more ideal. In his later works Donatello 
also represented him as the ascetic preacher of 
the jdWert in a polychrome wooden statue in 
the’ chprci of the Frari, Venice (1451), and 
in a bronze statue in the cathedral of Siena 
(1457). . 

The period of Dcmatello’s art (1443—66) 

begins \^th his, call to P^ua in 14,43. His 


first work there was a bronze crucifix for the 
high altar of the celebrated church of Sant’ 
Antonio; in 1446 he began a whole series of 
bronze sculptures for a new high altar, which, 
long scattered through the church, were lately 
united in an altar. Among them are the statues 
of the Madonna with Saints Anthony and Fran- 
cis, Daniel and Justina, Louis and Prosdoci- 
mus; and reliefs of a “Pieta,” an ^‘Entomb- 
ment of Christ” (in plaster), “Miracles of St. 
Anthony,” “Symbols of the Evangelists,” and 
“Angels Singing and Making Music.” Although 
designed by Donatello, these works were exe- 
cuted by his pupils. Tlie “Miracles of St. An- 
thony,”^ in particular, show clearness of com- 
position and dramatic action unexcelled in his 
other works. In 1446 he also began a bronze 
equestrian statue of “Erasmo de’ Narni,” called 
“Gattamelata.” Although cast in 1447 it was 
not erected till 1453. As the first bronze eques- 
trian statue since antiquity, it was epoch-mak- 
ing in art. The rider is of dignified and noble 
bearing, and the heavy war horse is full of life, 
and no less a portrait than the rider, though 
the action in walking is nntrue to nature. Not- 
withstanding the inducements offered him to 
remain at Padua, Donatello was unhappy away 
from Florence, and in 1453 he departed. After 
visiting Venice, Ferrara, and other North Ital- 
ian cities, he returned to Florence in 1457, 
where he passed the rest of his life, except for 
a brief stay at Siena. Several important works, 
partly mentioned above, belong to his last pe- 
riod; as, e.g., the well-known “Judith and Holo- 
fernes” (Loggia dei Lanzi), the bizarre effect of 
which is explained by its position as a fountain, 
and the skeleton-like wooden “Magdalen” in the 
baptistery of Florence. He devoted himself 
chiefly to finishing his work in San Lorenzo, a 
foundation of the Medici. In 1428 he had exe- 
cuted a fine bronze sepulchral statue for Gio- 
vanni, Cosimo’s father, there, and before his 
departure for Padua he had designed the ex- 
cellent plastic decorations of the Old Sacristy. 
After his return he designed the sculptures of 
the two pulpits, which he did not live to com- 
plete. Although damaged hy the additions and 
omissions of his pupils, the best of these reliefs 
still bear witness to an undiminished dramatic 
power and invention. He died oit Dee. 13, 1466, 
and was buried in San Lorenzo, near his friend 
Cosimo de’ Medici. Vasari’s charming anec- 
dotes, confirmed by what we otherwise know, 
picture him as a modest and lovable character, 
generous with money and careless of appearance. 

Seldom has an artist appeared who was more 
revolutionary and broke more completely with 
the past than Donatello. His contemporaries, 
Ghiberti and Luca della Robbia, represent more 
the conservative tendencies of the age. Dona- 
tello was the great radical. They were the clas- 
sicists, he the realist — a realist of the highest 
kind, whose works were true to nature without 
being slavish copies* Not that he ,was deficient 
in knowledge of the antique; .he was trained, 
especially at Romo, in the antique and (as in 
the bronze ‘‘David”) he deliberately adapted 
poses taken directly from it. But his realistic 
trend was too strong to be much restrained by 
antique models. He .deliberately sacrificed 
beauty to character, which no one could por- 
tray better than he. His works also abound 
in dramatic action. He was an excellent tech- 
nician and, whether working with bronze or 
marble, he gained .the best effects that his ma? 
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terials would yield. He excelled in the treat- 
ment of flesh and was a consummate master in 
relief, ranging through its entire scope and 
-j- ] ■'.’■‘j: the plastic effect, as was done by 
I. t ■. r*! his last period, however, his com- 

positions became overcrowded, and the action 
is exaggerated. Ho other artist of the day un- 
derstood perspective in sculpture as he did; 
Vasari records interesting anecdotes of the as- 
tonishment of the Florentines at the near and 
distant effects of his statues and reliefs. Of 
the large number of pupils formerly ascribed 
to him, Desiderio da Settignano (q.v.), Ber- 
toldo in Florence, and Bellano in Fadua are 
the only important ones of whom this nan he 
certain] 3 ^ assumed. Nevertheless, his influence 
more than any other dominated the sculpture of 
Florence throughout the fifteenth century, un- 
til the culmination of Italian art in Michelan- 
gelo, his artistic descendant. It also was the 
inspiration of the sculpture of northern Italy, 
and even of the painting, as is seen in the case 
of Mantegna, the chief master of Padua, who 
copied statues of Donatello. Not only was he 
considered the greatest sculptor of his day, but 
modern criticism has confirmed this judgment, 
placing him among the greatest sculptors of 
all time. 

Bibliography. The chief source of informa- 
tion for the life of Donatello is Vasari’s Vite 
(ed. by Milanesi, Florence, 1878; Eng. trans., 
by Blashfield and Flopkins, New York, 1896), 
vol. i. Vasari’s testimony has been much modi- 
fied by recently published documentary evidence 
and by a sounder critique of the master’s 'works. 
Among earlier biographies • the best are those 
of Muntz (Paris, 1885) and especially. Semper 
(Innsbruck, 1887), probably the best authority. 
Others are by Scbmarsow (Leipzig, 1886); 
Cavallini (Milan, 1886), and in Die Kunst (Ber- 
lin, 1906); Kea (London, 1000); Pastor (Gies- 
sen, 1892); Trombetta (Rome, 1887); Angelini, 
Carocci, and Melani (Florence, 1887) ; Rey- 
mond (Paris, 1890) ; Meyer (Bielefeld, 1903) — 
the latter a popular yet very scholarly mono- 
graph (Eng. trails., London, 1904); Lord Bal- 
carres (ib., 1903), the best English biography; 
Eber (Budapest, 1903) ; Schottmiiller (Munich, 
1904); Alexandre (Paris, 1905); Scliubring 
( Stuttgart, 1907 ) ; Bertaux ( Paris, 1910 ) ; 
Gorboff (Moscow, 1912). For certain phases 
of Donatello’s life and art, see Gloria, Donatello 
in Padova (Padua, 1805), and T^sclmdi, Donatello 
e la critica modema (Turin, 1887). The re- 
searches of Wilhelm Bode on Donatello are of 
fundamental importance in such works as Die 
italiemschen Bromsestatuetten der Renaissance 
(Berlin, 1907) and Florentiner Bildhauer der 
Renaissance (Berlin, 2d ed., 1910; Eng. trans., 
London, 1908 ) . An almost complete series of 
reproductions of Donatello’s works is in Bode, 
Denkmaler der Renaissance shulptur Italiens 
(Munich, 1892-1905). 

DONATELLO. A young Tuscan nobleman 
in Hawthorne’s Marhle Faun, 

DONATH, dO'nat, Juxius (1849- ). An 

Ilungarian uourologist and psychiatrist, born at 
Baja, Hungary, and educated at the universi- 
ties of Vienna, Innsbruck, Berlin, and Paris. 
He was an assistant in medical chemistry at 
Innsbruck (1871--74) and in chemistry at Vienna 
(1874-77) and a lecturer at the technical high 
school of Graz (1877). During the Russo- 
Turkish War (1877-78) he was chief physician 
and operator at the Turkish field hospital of 
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Adrianople. He was appointed lecturer on ner- 
vous diseases at the University of Budapest 
(1893), and (in 1902) chief physician of ner- 
vous diseases at St. Stephan-Spitals, where he 
also became assistant professor in 1908. Donath 
introduced new methods of treatment for epi- 
lepsy, progressive paralysis, and juvenile in- 
sanity. In 1890 he founded and became editor 
of the Hungarian medical journal KUnikai 
Funsreteic and in 1909 also of«the international 
quarterly Epilepsia. Besides numerous scien- 
tific studies in his special fields, popular-scieiice 
articles, critiques, and philosophical and socio- 
logical essays appearing in the periodicals of 
various countries, his publications include : Die 
Anfdnge des mensclilichen Geistes (1898) ; 
Bestrehung und Fortsclirift in der BeJmndlun- 
gen der Epilepsie (1900); Refleoo und Psyche 
(1910). 

DONATI, do-na'te, Giovanni Battista ( 1826- 
73). An Italian astronomer, professor in the 
Royal Institute and director of the observatory 
at Florence. In his Intorno alle strie degli 
spettri stellari (1860) he discussed the desira- 
bility of a physical classification of stars. He 
discovered the gaseous coiniiosition of comets 
and also six ne'W comets, one of which bears his 
name. 8ee Donati’s Comet. 

DONATION (Lat. donatio ^ gift, from donare^ 
to give, from donum, Skt. ddna, gift, from Lat. 
dare, Gk. Bl^Svoll, didonai, Skt. da, to give). In 
strict legal usage, the word “donation” is con- 
fined to the transfer of personal property made 
without consideration; the word “gift” being 
at common law restricted to a particular kind 
of transfer of real estate — that by which there 
is created an estate in fee tail — an estate, i.e., 
which is granted to a man and the heirs of his 
body. In popular usage, however, the term 
“gift” is more commonly employed in the sense 
of donation, and in the United States this is 
its usual legal signification also. The general 
classification of gifts of personal property is 
twofold: gifts inter vivos (between the living), 
which go into effect at once and have no ref- 
erence to future events; and gifts mortis causa 
(because of — i.e., in expectation of — death )- 
This last form of gift is usually intended to 
avoid the necessity of making a will when cir- 
cumstances render that impossible or difficult. 
Only personal property can pass in this way; 
the transfer must be made when the death of 
the donor appears imminent, there must he de- 
livery of the property, and the gift takes effect 
only upon the death of the donor. The ^ift, 
therefore, is really a conditional one and is ipso 
facto revoked by the recovery of the donor, or 
may be recalled by him before death actually 
occurs. A gift inter vivos, on the contrary, is 
absolute, and not revocable. All kinds of per- 
sonal property are subject to gift, including 
even a chose in action, i.e., property of which 
the owner has not the actual possession, but 
the right of possession, and which he may re- 
duce to possession by legal action. Such a 
right can only be transferred by a written as- 
signment. 

A special use of the word “donation” in 
this country is in the expression “donation 
lands,’^ which were certain lands set apart^ by 
the State of Pennsylvania after the Revolution, 
in the northwest part of its territory, as a gift 
to its citizens who had served in the Revolution- 
ary army. See Conveyance; DelivebY; Gift; 
PifiasoNAL Propeety. 
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Tlie phrase donatio propter nuptias (^a gift on 
account of marriage’) was used in the civil or 
Eoman law to designate the sum paid by a hus- 
band as the offset to the wife’s dowry; this was 
considered partly as a jointure for the wife in 
case of her survival, partly as security for the 
return of the wife’s dowry to her heirs if she 
failed to survive her husband. See Dower; 
Marriage Settlement. 

DOJiTATIOlSr OF CONSTANTIWE (Lat. 
donatio Constantini) , A forged document of un- 
certain date, possibly published about 754 A.D., 
I*’ Tt CO be the record of a gift bestowed by 

^ M ■ the Great upon Pope Sylvester I. 

By it the Bishop of Rome was granted, besides 
certain marks and insignia of honor, such as the 
tiara, the loruin, and Imperial robes, the tem- 
poral sovereignty over “Rome and all the prov- 
inces, districts, and cities of Italy or of the west- 
ern regions.” The Donation of Constantine, 
though a very clumsy forgery, was regarded for 
a long time as genuine and was incorporated in 
the collections of Canon Law; but up to the elev- 
enth century was never made use of to vindicate 
papal claims. The authenticity of the document 
was first seriously attacked by Laurentius Valla 
in 1440; it was defended by many partisans for 
over three centuries. Since then the controversy 
as to the date of the forgery has been active. 
A translation of the Donation is given in Hen- 
derson, Select Historical Documents of the 
Middle Ages (New York, 1892). Consult Schef- 
fer-Boichorst, ^ ■’* kon-. 

stantinische ' *; 1' • . des 

Instituts fur oesterreicMsche Geschichtsfor- 
schung, vols. x, xi (Vienna, 1889-90), and Doel- 
linger, Die Papstfabeln des Mittelalters (2d 
ed., Stuttgart, 1890). 

DONATION OF PEPIN. The gift of tem- 
poral sovereignty over the Exarchate of Ravenna, 
the Pentapolis, and the territory of Bologna and 
Ferrara bestowed upon the Pope by Pepin the 
Short, King of the Franks, in 756. In the pre- 
ceding year Pope Stephen III had summoned the 
Frankish King to aid him against Aistulf, King 
of the Lombards. Pepin crossed the Alps and 
defeated Aistulf, but as the latter still continued 
hostile to the Pope, Pepin invaded Italy a sec- 
ond time in 756, and took from the Lombards 22 
cities, the keys of which he presented to St. 
Peter’s, In 774 Charles the Great confirmed the 
papacy in possession of the territories granted 
by Pepin and enlarged to a considerable extent 
the boundaries of the earlier grant. The dona- 
tions of Pepin and Charles the Great laid the 
foundation of the temporal power of the Pope. 
Consult Abel, Jahrhilcher des frankisohen Reichs 
unter Karl dem Grossen (Leipzig, 1883), and 
Schniirer, Die Dntstehung des Kirdhensta>ates 
(Colounc-. IS^'4). See Pap at States. 

DONATT'S COMET. A comet discovered by 
Giovanni Donati at Florence on June 2, 1858. 
When nearest the earth, its tail had an apparent 
length of 50®. ■■ ■ ■ to the enormous 

linear size of ' ‘ and was 10,000,- 

000 miles wide. Its period was estimated at 
more than 2000 years. The comet was seen 
until March, 1859. 

DON^ATISTS. The followers of Donatus the 
Great, a schismatic body of Christians in North 
Africa, who flourished “ during the fourth cen- 
tury. In the persecution under Diocletian (303 
A.D. ) the Ghristians had been ordered to give up 
their sacred books. Those who complied with 
this demand were called traditores, and the 


question how to deal with them soon became a 
pressing one in church discipline. Should they 
be readmitted to church fellowship and, if so, 
upon what conditions? The main body of the 
church, led by Rome, favored a policy of mild- 
ness. But there was also a strict party, insist- 
ing that the traditores were unworthy, that 
their presence would corrupt the body ecclesias- 
tic, and that any priestly functions which they 
might perform would be ipso facto null and void. 
For no priest could convey a grace which he him- 
self had not, and a ‘"holy” church must consist 
only of holy members. This puritan party de- 
manded of all who would enter their fellowship 
that they should submit to baptism, whether they 
had previously received that rite or not, although 
to administer baptism a second time was not the 
practice of the Church at large. 

There was also another cause at work to pro- 
duce the Donatist schism, viz., the jealousy of 
Carthage felt by the Numidian clergy, under the 
lead of their primate, Seeundus, Bishop of Ti- 
gisis. In 311, after the death of Mensurius, 
Bishop of Carthage, Csecilian was chosen as his 
successor. The strict party and the “confessors ' 
opposed Csecilian on the ground of his laxity in 
discipline. They also charged 'that a traditor 
had taken part in his ordination, which was 
thereby invalidated. The Numidian clergy, al- 
ready jealous of Carthage and displeased at not 
having been invited to participate in Csecilian’s 
election, took sides with this opposition, * and 
these combined forces proceeded to elect a rival 
bishop of Carthage in the person of Majorinus. 
On his death, two years later (313), they elected 
the man from whom their party name is taken, 
Donatus, called the Great. Thus the North Afri- 
can church was divided into two hostile camps. 

At Constantine’s command synods were held to 
settle the dispute (Carthage, 311; Rome, 313; 
Arles, 314), and each time the Donatisis lost 
their ease. But their hold upon North Africa 
continued strong, and at the close of the century 
they were more numerous there than the Catho- 
lics. Signs of internal weakness, however, were 
not wanting. The Donatists had been reenforced 
by various malcontents, especially by the fanati- 
cal Circumcelliones (q.v.), ascetics of poor mor- 
als and worse manners, and this kind of support 
tended to encourage outbreaks of violence. Ro- 
gatus and a few followers withdrew about 370, 
and the serious defection of the Maximianists 
came in 393. All this weakened the movement 
and helped prepare the way for its final collapse. 
The chief instrument in bringing it to an end 
wa-> Si. AuuuMino of Hippo. 

Aujni-tinci worked out and applied the Catho- 
lic which had already been pretty 

clearly formulated. Against the Donatists he 
taught that the Church on earth is a corpus per- 
minetum; the wheat and the tares must grow 
together until the harvest. The “holiness” of 
the Church consists in its possession of sacer- 
dotal power, hy which it can transmit divine 
grace to needy men, not in tho ardiinl holiro.--5 of 
all its member*-. M flr-t Augu‘'tiric ‘-ought to 
win back the schKuntics by m(‘,an-: of argument. 
But he later caTno to believe in the application 
of force. Accordingly he approved the Imperial 
'policy of coercion, adopted by Honorius in 405. 
See Attgustine, Saint.^ 

In 411 a synod was held in Carthage, at whic^ 
the whole subject of Donatism was debated anew, 
286 Catholic bishops opposing 279 Donatists. 
The verdict (prearranged) was on the side of 
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Catholicism. The Donatists were deprived of 
civil rights, and a little later they were debarred 
from holding religious meetings upon pain of 
death. From this time Donatism rapidly lost 
its power. Although adherents of the sect are 
to be found for two centuries longer, their num- 
ber and their public influence steadily deereases. 
The Saracen invasion of the seventh century put 
an end to the power of Donatism and Cath- 
olicism alike in North Africa. 

Consult: Augustine, anti-Donatist writings, in 
vol. iv of The Nicene Fathers ( 1st series, ed. by 
Schaff, Buffalo, 1886); also his 93d Epistle; 
Optatus of Mileve, De Schismate Donatistarum 
(ed. by Ziwsa in Corp. Script. Eccles. hat., xxvi, 
Vienna, 1893 ) ; Vblter, Der XJrsprung des Do- 
natismus (Freiburg, 1883); Harnaek, History 
of Dogma (Eng. trans., Boston, 1894-1900); 
Simpson, Sf. Augustine and African Church Di- 
visions (New York, 1910). 

DONATO DI BETTO BARDI, d6-na't6 dS 
bet't6 bar'd§. See Doi^-atello. 

DONATDS. See Donatists. 

DONA^TDS, .^LIXJS. A well-known gram- 
marian and commentator, who taught grammar 
and rhetoric at Rome about 335 a.d. and was the 
instructor of St. Jerome. He wrote treatises, 
De Litteris, Syllahis, Pedihus et Tonis; De Ooto 
Partihus Orationis; De Barharisono et Solos- 
Gismo, etc., which form together a pretty com- 
plete course of Latin grammar and in the Mid- 
dle “Ages were the only textbooks used in the 
schools, so that Donat came, in the west of 
Europe, to be synonymous with grammar or 
with the elements of any science. The Donat 
into Peligion is the title of a book by an Eng- 
lish bishop, and there was an old French proverb, 
Les diahles esioient encore d leur Donat (‘The 
devils were still in their grammar’ ) . The Latin, 
grammar of Donatus has formed the ground- 
work of the elementary treatises on that subject 
to the present day. His was one of the first 
hooks in which the art of printing by means of 
letters cut on wooden blocks was tried, and 
copies of these Donatuses are reckoned among 
the greatest of bibliographical curiosities. The 
best edition of Donatus is in vol. iv of KeiTs 
Grammatici Latini (Leipzig, 1864). The author 
also wrote a commentary on Terence, of which 
we possess only a part, covering five come- 
dies, to be found in the edition of Terence by 
Hlotz (2 vols., Leipzig, 1838) and, better still, 
in the edition of Wessner (3 vols., Leipzig, 1902- 
08) ; and an important commentary on the 
AEneid and Georgies of Vergil, which exists to- 
day only in numerous quotations, preserved by 
Servius ( q.v. ) . For the commentary on Terence, 
consult Karsten, De Commentationis Donati ad 
Terenti Fahulas Origine et Oompositione (Ley- 
den, 1907). 

From this Donatus we must distinguish a 
later grammarian, Tiberius Claudius Donatus, 
also of the fourth century a.d., author of a volu- 
minous commentary, of little importance, on 
the Mneid. This is edited by Oeorgii (2 vols., 
Leipzig, 1905-06). 

DONAXJWORTH, do^nou-vSrt' (Ger., neck of 
land on the Danube). A town of Bavaria, at 
the oonfiuence of the Wbrnitz and the Danube, 
aWut 25 miles north-northwest of Augsburg' 
(Map: Germany, D 4), It is built in the form 
of an amphitheatre around the side of a hill and 
has the most important monthly live-stock mar- 
ket in Bavaria. The chief industries are saw- 
milling, brewing, and making machinery. Do- 


nauworth is a river port and agricultural 
centre. It became a free imperial city in 
the fourteenth century. It was taken by Ba- 
varia in 1607, as punishment for interference 
with Catholics by the Protestants, and this 
was one of the episodes that led up to the 
Thirty Years’ War. Here Marlborough gained a 
victory over the Bavarians in 1704, and the 
French over the Austrians in 1805. Pop., 1890, 
3733; 1900, 4400; 1910, 5500. Consult Konigs- 
dorfer, Gesohichte des KXosters zum Heiligen- 
Lreuz in Donauiobrth (Donauwbrth, 1829), and 
Stieve, Der Ur sprung des dreizig jahrigen Krie- 
ges, vol. i, Der Kampf um Donauworth (Mu- 
nich, 1875). 

DONAWITZ, do'na-vits. A town of Styria, 
Austria, 2 miles north of Leoben. Its iron and 
smelting works and rolling mills are important, 

■ h . ibout 2000 men. There are also pro- 

. I . .■ mines. The old pilgrims’ church of 

Freienstein occupies an adjacent eminence. 
Pop., 1900, 13,093. 

DON BENITO, d6n ba-ne'to. A town in the 
Province of Badajoz, Spain, 57 miles east by 
north of the city of Badajoz, near the left bank 
of the Guadiana, on the Ciudad-Real-Badajoz 
Railway ( Map : Spain, C 3 ) . It is picturesquely 
situated and generally well built and possesses 
a fine square, the Plaza de la ConstitueiOn, with 
a central promenade. The town is the centre of 
a district noted for its melons and which pro- 
duces also grain, wine, oil, and vegetables. It 
has manufactures of textiles, liquids, flour, and 
soap. Don Benito is a comparatively modern 
town, having been founded in 1477. Pop., 1900, 
16,656; 1910, 19,212. 

DON CARODOS. The title of several dramas 
and operas based on the life of the son of Philip 
II of Spain. 1. A tragedy by Otway, performed 
in 1676, called by Gosse the best English tragedy 
in rhyme. Its plot was borrowed from the his- 
torical romance by the Abbe de Saint-R<Sal. 2. 
A drama by Schiller, completed in 1787. 3. An 
opera by Verdi, produced in Paris, March 11, 
1867. 

DON CARLOS. See Carlos. 

DONCASTER, dbi/kus-ter {Don caster, 
AS. ceaster, from Lat. castrum, camp). A mu- 
nicipal borough and market town in tli,e West 
Riding of Yorkshire, England, on the right bank 
of the Don, 32 miles south of York (Map: Eng- 
land, E 3). The country around is flat, but 
beautiful. Fine old elms line the broad and level 
road from the south. Doncaster is very clean 
and well built and contains a handsome church 
of St. George (a cruciform edifice in the Deco- 
rated style), built by Sir G. G. Scott in 1858; a 
fine market hall; a guildhall and corn exchange. 
The municipality owns its gas, water, and elec- 
tricity supplies, as well as the tramways, and 
the race course and ju (omp ing paddocks, 
where blooded stock is sold, all of which consti- 
tute an important source of revenue. Markets, 
slaughterhouses, a public library, and an art 
school are also maintained by the town. It 
has manufactures of iron, brass, sacking, linen, 
and agricultural machines. The principal loco- 
motive and car works of the Great Northern 
Railway are situated here. Its corn market is 
one of the largest in the kingdom. Pop., 1901, 
28,932; 1911, 30,520. It has long been famous 
for its annual races, begun as early as 1615, 
and held in the second week of September. On 
an eminence 7 miles south are the ruins of Conis^ 
borough Castle (of ScotPs Ivanhoe) , a Norman- 
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Saxon round tower, 37 feet in diameter and 86 
feet high, with walls 15 feet thick, strengthened 
by square buttresses. The door is reached by an 
external flight of 37 steps. Doncaster was the 
Danum of the Romans and the Dona Ceaster of 
the Saxons and suffered severely during the 
Danish invasion. It received municipal rights 
towards the end of the twelfth century. 

DOKTCELIjA, or DORTZEELA, ddn-saflya or 
don-zeVlk (Sp., It., girl) . The name in the West 
Indies of several small, gaudy, and graceful 
fishes, as the snakelike carnivorous Ophidiidse, of 
which one species {Ophidian marginatum), also 
called sand cusk, extends northward to New 
York ; or of the labroid fishes of the genus Platy- 
glossus, especially Platyglossus radiatus, also 
called bluefish and pudding wife. 

DON CESAR DE BAZAN, doN s^zar' de 
ba'zIlN^. The title of a French comedy by Duma* 
noir and Dennery (1844), suggested by the 
humorous underplot in Hugo’s Ruy Bias. The 
hero is also the subject of a comic opera by 
Massenet ( 1872 ) . 

DON COSSACRS, Reovit^^ce (or Teeritoey) 
OF THE. A region in southern Russia, bounded 
by the governments of Voronezh and Saratov on 
the north, Saratov and Astrakhan on the east, 
Stavropol and Kuban on the south, the Sea of 
Azov and the governments of Ekaterinoslav, 
Kharkov, and Voronezh on the west (Map: 
Russia, F 5). Its area is about 63,532 square 
miles. The surface is generally level, the por- 
tion lying west of the Don being slightly ele- 
vated. The whole territory belongs to the basin 
of the Don, The soil is for a large part fertile. 
The Don, navigable throughout the province, is 
connected by a railway, 45 miles long, with the 
Volga. Large quantities of heavy freight move 
by these two streams, and considerable quanti- 
ties are interchanged l3y rail. 

Agriculture is the leading industry. Rye, 
wheat, oats, and barley are the chief cereals 
grown. The cultivation of the vine is carried on 
extensively, the output of wine being exported 
all over Russia. The raising of live stock is also 
an important industry, and fishing, especially for 
herring, gives occupation to a considerable por- 
tion of the inhabitants. The territory has some 
of the richest coal deposits in Russia, known as 
the Donetz Coal Basin. Coal has been mined in 
the territory since the end of the eighteenth cen- 
tury, and the present annual output exceeds 
12,500,000 tons. Iron, lead, gypsum, and salt 
are also mined. The manufacturing industry is 
but slightly developed. Tobacco and cigarette 
factories, flour mills, potteries, and iron works 
are practically the only establishments. The 
government is administered by the Ministry 
of War and is divided for administrative 
purposes into nine districts. The capital is 
Novo-Tcherkask j the chief ■ -s *<,1 centre is 
Rostov. The population wa«^ v estimated 

in 1912 at 3,591,900, of whom Cossacks (q.v.) 
and other Russians composed nearly 98 per cent. 
Latest oflicial estimates put the number of Kal- 
muck Tatars at approximately 30,000, Arme- 
nians 27,000, and Jews 16.000. 

DON^DERBEHa, or DXTNDERBERa 
(Dutch,' Thunder-Mount). The name of a moun- 
tain on the Hndson River, a short distance below 
West Pointy the subject of a local legend. 

DONOIERS, Franz Cornelius (1818-89). 
A Dutch physiologist and ophthalmologist, bom 
at Tilburg, North Brabant, He was educated at 
the University of Utrecht, in 1842 was appointed 
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lecturer, and in 1847 professor at that institu- 
tion. He established a modern physiological 
laboratory at the university and erected the 
Rederlandsch Gasthuis voor Ooglijders. His re- 
searches were chiefly devoted to the physiology 
of optics and were considered very valuable. The 
introduction of prismatic and cylindrical glasses 
is due to him. Among his principal publications 
may be mentioned: Anomalies of Accommodation 
and Refraction of the Eye, a subject to which 
he gave especial attention (published in English 
by the Sydenham Society) ; Die Lehre von den 
Augenhewegungen (in German, 1847) ; the so- 
called Law of Donders, De leer der stofwisseling 
als hron der eigenioarmte (1845) ; De harmonic 
van het dierlijJc leven (1847). Consult Mole- 
schutt, Franciscus Cornelius Donders (Giessen, 
1888). 

DONDO, ddx'dd. A town in the Portuguese 
colony of Angola, West Africa, on the Coanza 
River (Map: Congo, B 4). The town is impor- 
tant on account of its caravan trade and its 
proximity to the Loanda Railway. The sur- 
rounding country is fertile, but this entire por- 
tion of the Coanza River basin is known as the 
"furnace,” or ^^hell,” of Angola. Dondo is also 
the centre of the coffee trade. It is connected by 
steamers with Loanda. Pop. about 3000. 

DONDTJKOV - KORSSAKOV, d6n'du-k6v^ 
kCr-sa'kov', Alexander Michailovitch, Prince 
(1820-93). A Russian statesman. After reeeiv- 
ing a good education at St. Petersburg Univer- 
sity, he entered the military service, partici- 
pating in many important campaigns with 
considerable distinction. He quickly attained 
the rank of general in the Russian army and in 
1878 was appointed Governor of Bulgaria. 
After the conclusion of the arrangement effected 
by the Berlin Congress, he remained ii D. 1 ^ • ‘ji. 
whose first Parliament he opened at lirnova in 
1879. He was chosen Prince of BiilLMr’a. but 
was instructed by the Czar to refu-c iIm (l■gnity 
and to secure the election of Prince Alexander 
of Battenberg. From 1882 to 1890 he was com- 
mander in chief of the Russian forces in Caucasia 
and administrator of the civil government in 
that region. 

DONEAH, d6'n6', Hugues, Latin name Do- 
NELLUS (1527—91). A French jurist. He was 
bom at Chalons-sur-Sa6ne and was educated at 
Toulouse and Bourges. After having been for 
20 years professor of Roman law at Bourges, 
he was compelled to flee to Geneva at the time 
of the massacre of St. BartholomeVs Day and 
subsequently became professor at Heidelberg 
(1573), Leyden (1579), and Altdorf (1588). 
The civil jurisprudence of modern times has 
availed itself df bi< rr methods. His 

celebrated df J'lrf Civili (16vols., 

6th ed., 1822-34) is a faithful compilation of 
the civil law and legal procedure of Rome. 

DONEGAL, don'e-gaP (Ir. Dun-na-n Gal, 
Fort of the Stranger, in allusion to the Danish 
invaders). A maritime county of Ireland, in 
LTster Province, bounded north and west by 
the Atlantic (Map*. Ireland, C 2). It is the 
largest county in Ireland and has an area of 
1870 square miles, and an extensive and much 
indented coast line, off which lie numerous 
islands. The surface is, for the most part, 
mountainous, moory, or boggy, interspersed with 
many small lakes and rivers. About 35 per 
cent" of the land is pasture. The inhabitants 
are mainly engaged in ' agriculture, in which 
little progress lias been made. Linen and 
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'woolen manufactures are carried on, and the 
female population is largely engaged in the 
working of muslin. Many of the inhabitants on 
the coast are occupied in the fisheries, and the 
inland salmon fisheries are also important. 
Capital, Lifford. The population since 1841 
shows a continual decrease (though less so 
than in other counties), having been at that 
date 296,500; 1851, 255,200; 1891, 185,635; 

1901, 172,722; 1911, 168,537. 

DONEGAL. A seaport in the south of Don- 
egal County, Ireland, at the mouth of the Eske, 
Dn a shallow creek of Donegal Bay, 11 miles 
north -northeast of Ballyshannon (Map: Ire- 
land, C 2). It lies in a rich alluvial tract, 
surrounded on three sides by hills, behind which 
rise lofty, picturesque mountains. Near the 
toAvn are Donegal Castle, formerly belonging 
bo the O^Donnels of Tyrconnel, and the ruins 
Df a Franciscan monastery, founded in 1474 
by the first wife of Hugh Hoe, completed by 
bis second wife, and richly endowed by the 
3’Donnell family, some of whom spent their 
Last years in its cloisters. Here was written 
the collection of early Irish chronicles known 
as the Annals of the Fo%r Masters^^ a record of 
Irish history to 1616, finished in 1636 by 
Michael O’Cleary, a Franciscan scholar, and hi» 
associates. Bop., 1901, 1214; 1911, 2647, 

DONEL^LITS. See Doneau, Hugues. 

DON'ELSON, Andrew Jackson (1800-71). 
An American politician and diplomat. He was 
born near Nashville, Teiin,, and was educated at 
Nashville College and at West Point Military- 
Academy. Commissioned a lieutenant of engi- 
neers, he accompanied, in 1820, his uncle, Gen. 
Andrew Jackson, as his aid-de-camp, to Florida. 
In 1822 he resigned from the army, and after a 
year’s study of law at Transylvania University 
at Lexington, Ky., he was admitted to -the bar. 
He actively participated in the campaigns of 
Jackson for the presidency in 1824 and 1828 and 
after the latter’s icii in 1829 became 

his private secretary at con-fcinuing 

to act in that capacity ’'i'' - ;/■ ‘is two 

administrations. While chai^-' -i . V.. • to the 
Republic of Texas (1844-45) by appointment 
of President Tyler, he arranged a new treaty of 
annexation, the first having been rejected by 
the Senate. His mission terminated success- 
fully with the admission of Texas to the Union 
in 1845. In 1846 he was appointed by Presi- 
dent Polk Minister Plenipotentiary to Prussia 
and in 1848 was accredited to the federal gov- 
ernment of Germany. Returning to the United 
States towards the close of 1849, he took an 
active part in the discussio’ ■ ■ out of 

the acquisition of territory - ■ i ■ Mexican 

War. He attended the Southern Convention at 
Nashville in May, 1850, where he was one of 
the ablest and most earnest champions of the 
Union. He was a strong suppor-^r of Clay 
in the Compromise of 1850 and in the year 
following became editor of the Washington 
Union, an organ i ‘-r I' ‘t branch of 

the Democratic pa:\> i v as he did. 

In 1853, however, he became entirely alienated 
front the Democratic party, and in 1856, when 
ex-President Millard Fillmore was nominated 
for President by the American party, Donelson 
was made the nominee for Vice President. After 
his defeat he retired to private life and, al- 
thoiigh always a strong Union man, took no 
part in the "events i)rc‘ceding the Civil War, 
til rough out which he lived quietly on his estates 
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in Tennessee. After the war he practiced lav 
in Memphis, Tenn. 

DON'ELSON, Fort. See Fort Henry ani 
Fort Donelson. 

DONETZ, d6-nySts'. A tributary of the Don 
rising in the Russian government of Kur^l 
(Map: Russia, E 5). It fiows through th( 
Province of the Don Cossacks and joins tht 
Don at Konstantinovskaya, Its total length if 
over 670 miles, and it is navigable during liigl 
water to Izum, in the Government of Kharkov 
Its banks are thickly wooded, and there are 
coal deposits in its basin from which a con 
siderable quantity of coal is mined. 

DON'GAN, Thomas, Earl of Limeeioi 
(1634-1715). A Colonial governor of Nev 
York. He was born at Castletown, County Kil 
dare, Ireland. He served in the English anc 
French armies with the rank of colonel and ir 
1678 was appointed Lieutenant Governor o 
Tangier by Charles II. The Duke of Yorl 
appointed him Governor of the Province o 
New York in 1682. Being a Roman Catholic 
he was at first looked upon with suspicion b^ 
the colonists, but he showed himself champioi 
of their interests and managed the relations 
between the English, French, and Indians witl 
great sagacity. He granted a charter to th< 
city of New York, and another to the city o 
Albany, which still remains the basis of its 
municipal rights. In 1688, as a result of tin 
scheme of confederation of the Northern Col 
onies furthered by James II, he was obliged t( 
resign his governorship to Sir Edmund Andros 
whom the English King had named as the hea( 
of the government of New England and Nev 
York. He remained in America, however, unti 
1691, although he had to undergo some perse 
cution at the hands of the government wind 
had succeeded Andros as a result of the revo 
lution of 1688. He succeeded to the title o 
Earl of Limerick by the death of his brothei 
in 1698. 

DON GIOVANNI, d6n j6-van'n$. The titl( 
of an opera by Mozart, produced with unexam 
pled success at Prague in 1787. It is the com 
poser’s masterpiece. See Don Juan. 

DONGOLA, d5i/g6-la. A province of Anglo 
Egyptian Sudan, situated between lat. 18° 30 
and 19° 40' N. and lying entirely within tin 
region known as Nubia. It is -ir leve 
and fertile and produces large qii 1 ■ 01 

wheat and dates for export. Its inhabitants 
about 50,000 in number, are a mixed race o1 
Turkish, Arabic, and Mameluke descent anc 
profess Islamism. Dongola, formerly a prom 
inent pro-vince, was taken in 1812 by the 
Mamelukes, who had been expelled from Egypt 
but they were soon compelled to abandon theii 
new place of refuge after the expedition oi 
Ibrahim Pasha in 1821. During the Mahdisi 
revolt the province fell into the hands of the 
dervishes, from whom it was regained by the 
Anglo-Egyptian forces under Kitchener in 1896 
The present capital of the province is El-Ordet 
(q.v.), or New Dongola, on the west bank oi 
the Nile. Old Dongola, situated on the east 
bank of the Nile, about 75 miles above El-Ordeh, 
which was an important place and capital ot 
Dongola in antiquity, is now a mere Village. 
The province has now railway connection witb 
Egypt, Khartum, and the Red Sea by a short 
line opened in 1906 from Kareima to Xbu 
Hamed, on a railway line connecting the oitiee 
above named. 
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BOUGODA (from Dongola in Egyptian Su- 
dan) KID. Sheepskin or goatskin tanned with 
a seniibright finish and so finished as to re- 
semble French kid. It was first put on the 
market in 1880 by James Kent, of Gloversviile, 
N. Y., and created a revolution in certain 
branches of the leather industry. 

DOKIOL, do'nyoF (Jean) Henri (Antoine) 
(1818-1906). A French publicist and historian, 
born at Riom ( Puy-de-DOme ) . He studied at the 
University of Paris and in 1848-50 and 1871-72 
was a member of the departmental administra- 
tion. In 1882-95 he was director of the na- 
tional printing establishment. His publications 
include the following scholarly works : Histoire 
des classes rurales en France (1857), partly 
revised in 1900 as Serfs et vilains au moyen- 
age; La revolution frangaise et la feodalite 
(1874); Histoire de la participation de la 
France d retahlissement des Etats-JJnis d’Ame- 
rique (5 vols. and sup., 1886-1900), a valuable 
and monumental work, in which numerous im- 
portant documents were first placed before the 
public, and for which he is best known, espe- 
cially in America; De 1815 d 1900 (1903); 
La Fayette dans la revolution (1904); Thiers 
(1905). Consult the “Notice” by Voisin in 
Seances et travaux de VAeademie des Sciences 
morales et poUtiques (1909). 

DONIS CONDITIONAIilBirS, do'nis kon- 
dish'i-a-naPi-bus, Statute de (Lat., concerning 
conditional gifts). The usual legal title of the 
famous Statute of Westminster II (13 Bdw. 
I, c. 1), passed in 1285, which created and 
stereotyped the form of estate which is ^ known 
as a fee tail. Prior to its enactment such 
estates were known as conditional fees or gifte, 
whence the name of the statute. Thus, a gift 
of lands to a man and the heirs of his body 
was construed to be a fee simple, descendible to 
his heirs in general, in case he complied with 
the condition that he have lawful issue. He 
could then, by alienating the lands to a stranger 
in fee simple, defeat the expectations^ of his 
issue, just as a man may now, by alienation 
of an estate of inheritance, defeat the expecta- 
tions of his heirs. By the same act the right 
or expectation of any remainderman to whom 
the estate was to go on failure of issue was 
also cut off. This disposition of the conditional 
fee contrary to the expressed intention of the 
one who created it (known as the donor) was 
regarded by the great landowners as a grave 
abuse, and it was to remedy this that the 
Statute de donis was passed. It provided that 
for the future the will of the donor of con- 
ditional gifts should be observed “so that they 
to whom the land was given under such con- 
dition shall have no power to aliene the land 
so given, but that it shall remain unto the 
issue of them to whom it was given after their 
death, or shall revert unto the giver jor his heirs 
if issue fail,” etc. This limitation upon the 
power of the donor of a conditional ^ft had 
the practical effect of restricting the descent 
thereof to the heirs of his body, and so created 
the fee-tail estate as it has come down to us. 
For the permanent effects of the statute, see 
Fee Tail; Estate. 

DONJON (OF. donjon, dong on, dong eon, Fr. 
donjon, Prov. donjon, dompnhon, from ML. 
mo, dungeon, from dominio, Lat. dominium, 
lordship, from dominus, lord), or Dungeon. 
The principal tower or keep of a castle or 
fortress. It wa^ so called because from its 


position it dominated or commanded the other 
parts of the fortress. From the circumstance 
that the lower or underground story of the 
donjon was used as a prison has eome the 
modern meaning of the word. See Castle; 
Keep. 
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DONIZETTI, do'ng-dzePt^, Gaetano (1797- 
1848). An Italian operatic composer, born at 
Bergamo, Nov. 29, 1797. He studied at the 
local conservatory under Simon Mayr, Salari, 
and Gonzalez, and later at Bologna. In 1819 
Ms first opera, Enrico di Borgogna, won suc- 
cess at Venice, and he thereafter wrote about 
three operas a year. He mastered so perfectly 
the style of Rossini, then reigning supreme, as 
to rival the “Swan of Pesaro” himself. Then 
Bellini appeared and threatened to eclipse him. 
Donizetti took particular pains with his Amm 
Bolena (1830), which was presented at Milan 
on the same night as Bellini's Sonnambula. 
This marked the beginning of more serious 
work on his part. L^EUsir d^Amore (1832), a 
comic opera, and the tragic Lucre^ia Borgia 
(1834) and Lucia di Lammermoor (1835) were 
his next particular successes. Upon the death 
of Bellini he remained the undisputed master 
of the Italian stage and was eagerly acclaimed 
all over Europe. He settled in Paris (1835) 
and began to write for the French stage. La 
fille du regiment (1840) had enormous success 
at the Opera Comique; Les martyrs (forbidden 
by the censor in Italy as Poliuto ) and La 
favorita were both given in Paris the same 
year, and Don Pasquale, a comic opera, in 1843. 
in 1842 Linda di Ohamounix created a furore 
in Vienna, and the Emperor showered honors 
upon him. Amid this unexampled series of 
successes and honors his mind gave way, and 
the last four years of his life he was insane. 
A great festival was held in Donizetti's honor 
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at Bergamo on the one hundredth anniversaiy 
of his birth, and a moiiuineTit was erected there 
in 1855. The facility of his pen was astound- 
ing; the fourth act of La favorita was com- 
posed in a tavern while he was waiting for a 
fidend, and both music and libretto of II Gam- 
panello di Notte were written within nine days. 
With this facility lie combined an endless now 
of melody and a genuine dramatic talent, but 
his workmanship was superficial and careless. 
In his comic operas, as, e.g., Don Pasqiiale, La 
nile du regiment, he exhibits an excellent coniic 
vein, and the music is light and sparkling. In 
all he wrote about 70 operas. Consult F. Cic- 
conetti, T%ta di G. Donizetti (Rome, 1864), and 
Ferris, Great Musical Composers (New York, 
1887). 

DON JTT'AN, Bp. pron. don Hwiln (Sp., Sir 
John). A legendary figure, and one of the most 
widely handled in all modern poetry. The ideal 
of the Don Juan legend is presented in the life 
of a profligate who gives himself up so entirely 
to the gratification of sense that he acknowl- 
edges no higher consideration, and proceeds to 
nmrder the man who stands between him and 
his wish, fancying that in so doing he has 
annihilated his very existence. Partly in wanton 
daring, partly to allay all uneasy misgiving, 
he then challenges that spirit in which he dis- 
believes to demonstrate to him its existence in 
the only w-ay he holds valid, viz., through the 
senses. When this actually happens, when the 
spirit proves its existence and power, and com- 
pels him to acknowledge its supremacy and the 
worthlessness of a merely sensual existence, he 
is crushed and sinks into hell. Although the 
germinal idea of the Don Juan legend appears 
in Juan de la Cueva's DI Infamador (1581), 
the legend did not assume definite form, nor 
did the hero become typical, until both had been 
treated by the master hand of Gabriel Tdllez 
(Tirso de Molina), in DI Burlador de Bevilla y 
Convidado de Piedra. In it the hero is described 
as a member of a celebrated Sevillan family, 
Tenorio, while the action of the piece turns 
mainly upon his betrayal of his friend, the Mar- 
ques de la Mota, and his attempt to seduce the 
latter’s betrothed. Being opposed by her father, 
he kills him, forces his way into the family 
tomb of the murdered man, causes a feast to be 
prepared, and invites the statue which has been 
erected over his victim to be his guest. The 
stone guest appears at table as invited, compels 
Don Juan to follow him, and, the measure of 
his sins being full, delivers him over to hell. 
This drama was worked over in Italy by Ci- 
cognini and by Giliberto, not later than 1660. It 
became the basis of Dorimond’s Festin de pierre 
(1658), of Le festin de pierre, ou Le fils crimi- 
nel, of De Villiers (1660), of the Don Juan of 
Moli&re (1665), and of still other versions by 
Bosimond and Thomas Corneille. In England 
it was utilized by Sir Aston Cokain in the 
Tragedy of Ovid (1669) and by Shadwell in 
TJhe Libertine (1676). Tirso’s play was re- 
cast, to its detriment, in the early years of the 
eighteenth century by Antonio de Zamora, and 
Goldoni used the versions of Moli&re and Thomas 
Corneille as the foundation of his Don Giovanni 
Tenorio os%a 11 Dissoluto. In the seventeenth 
century it served repeatedly in Italy as a theme 
for opera, being first used by Gluck, and later 
handled successively by Righini, Cimarosa, Al- 
bertini, Ga.zzaniga, and other composers. All 
of these were eclipsed by Mozart’s immortal 
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work, Don Giovanni. Among modem uses of 
the theme are: Prosper Merimee, Les ames 
du purgatoire ; Dumas’s drama, Don Juan 
de Marana; Byron, D’Aurevilly, Balzac, and 
Flaubert’s posthumous fragment; also Bernard 
Shaw’s fantastic episode in Man and Superman. 
But the most stirring and effective modern 
treatment of the legend was produced in its 
native land by Jose Zorilla, whose Don Juan 
Tenorio : drama fantastico-religtoso, in two 
parts, overshadows all others and has become 
so popular that it is staged annually in prac- 
tically every theatre in Spain for two weeks at 
the festivals of All Saints and All Souls (No- 
vember 1 and 2). Consult: Picatoste, Don 
Juan Tenorio (Madrid, 1883) ; Engel, Die Don 
Juan-Sage (Dresden, 1887) ; A. Farinelli, Don 
Giovanni^ note critiche (Torino-Roma, 1896) ; 
Gendarme de B6votte, La Legende de Don Juan 
(Paris, 1906) and Le Fest%v de Pierre avant 
MolUre (ib., 1907) ; S. M. Waxman, “The 
Don Juan Legend in Literature,” in Journal 
of American Follc-Lore, vol. xxi (New York, 
1908) ; Victor Said Armesto, La leyenda de 
Don Juan (Madrid, 1908) ; Theodor Schroder, 
Die dramatisohen Bearheitungen der Don Juan- 
Saga in Spanien, Italien und Franlcreich, his atif 
MoJi^re einschliessHch (Halle, 1912). Schroder’s 
work contains an excellent bibliography. 

DONKEY (from dun, with reference to its 
color -f- double diminutive hey ) . The domestic 
ass. See Ass, and Colored Plate of Hoeses. 
DONNAI. See Donai. 

DONNAY, dd'na', Maueioe Charges (1859- 
) . , A French dramatist, born in Paris. He 
made his first appearance on the stage in 1891 
with PhrynS, a Greek shadow play, followed in 
1892 by an adaptation of the Lysistrata of 
Aristophanes. All his early work embodies 
the essence of Parisian esprit, but his later 
work is more serious in tone. His best-known 
plays are: Amants (1895); Doulourcuse 
(1897); L^Affranchie (1898); Le torrent 
(1898); La bascule (1901); L^ Autre danger 
(1901); Le retour de Jerusalem (1903), in 
which he caricatures Max Nordau; La Pa- 
tronne; Paraitre. Manage de Moli^re was pro- 
duced in 1912. He was elected to the Academy 
in 1907. 

DONNDOBP, dfin'ddrf, Kabl Adolf (1835- 
). A German sculptor, born at Weimar. 
He studied under Rietschel in Dresden, and 
upon the latter’s death he aided in ;dtMii;g 
the Luther Monument at Worms, afi* r Iti-.a- 
schel’s designs. The statues of Savonarola, 
Frederick the Wise, “Valdues,” and “Mourning 
Magdeburg” are by Donndorf. His first im- 
portant independent work was the equestrian 
statue of Grand Duke Karl August in the 
Fflrstenplatz, Weimar (1872). Among his 
works are the tombs of Robert Schumann in 
Bonn and the Kesstner Family in Dresden ; 
the statues of Peter Cornelius in Dtisaeldorf 
and of Bach in Eisenach; the 'Angel of the 
Resurrection” at Castle Beineck; the James 
Fountain in New York City; and the busts of 
Bismarck and Moltke in the National Gallery, 
Berlin — said to be their most characteristic 
likenesses. His more recent achievements are 
the equestrian statues of William I at Saar- 
bruck (1904) and at Heidelberg (1905), and 
the National Monument at Hohensyburg, West- 
phalia. His work is poetic and intellectual in 
conception, naturalistic and forceful in treat- 
ment. He was appointed professor at Stuttgart 
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in 1876, and in 1910 a Donndorf Museum was 
opened at Weimar. 

DONISTE, don, John (1573-1631). An Eng- 
lish poet and divine. He was born in London, 
where his father, John Donne, who was Welsh 
by descent, was a prosperous ironmonger. His 
mother was a daughter of John Heywood the 
epigrammatist. He was brought up a Roman 
Catholic. In 1584 he was admitted at Hart 
Hall, Oxford, but was transferred to Cambridge, 
and in 1592 he was entered at Lincoln’s Inn. 
A little later he turned Protestant. In 1596 
lie served under Essex in the famous expedition 
to Cadiz, and on his return was appointed 
secretary to Sir Thomas Egerton, Keeper of 
the Great Seal. During the next few years he 
wrote many poems, some of which circulated in 
manuscripts, but none were published. In De- 
cember, 1600, he secretly married Anne, then 
only 17 years old, the daughter of Sir George 
More, brother of the Lord Keeper’s wife. In 
consequence of this act he was dismissed from 
office and was even committed to the Fleet, 
but he soon obtained his release. Though James 
was friendly towards him, the Kling gave him 
no post at court. Donne continued to write 
verse, sending the manuscripts of his Divine 
Poems to the mother of George Herbert in 1607. 
In 1610 he wrote for the King the Pseudo- 
Martyr^ an argument against the attitude of 
the Catholics towards the oath of allegiance. 
This was his first publication. The next year 
he published a beautiful elegy on the death of 
Elizabeth, daughter of Sir Robert Drury, who 
was Donne’s patron. This poem was followed 
in 1612 by a philosophical poem, called The 
Progress of the Soul. Donne soon began to 
look towards the Church for a career. In 1615 
he was ordained in London, and the University 
of Cambridge made him a D.D. The next year 
he was presented to the livings of Keyston in 
Huntingdonshire and of Sevenoaks in Kent. 
He never resided in either parish, but he held 
Sevenoaks till his death. The same year he 
was appointed divinity reader at Lincoln’s Inn, 
and in 1621 he was elected dean of St. Paul’s. 
He died March 31, 1631, and was buried m St. 
Paul’s. As a preacher, Donne at once attained 
eminence. His verse consists of satires, elegies, 
religious poems, epistles, and epigrams. Donne 
was among the first of a series of poets of the 
seventeenth century who, under the infelicitous 
name of “the metaphysical poets,” fill a con- 
spicuous place in English literary history. The 
directness of thought, the naturalness of de- 
scription, the rich abundance of genuine poetical 
feeling and imagery, now began to give way 
to cold and forced conceits, and elaborate exer- 
cises of the intellect. Yet it is generally ac- 
knowledgc'd. i 'm the case of Donne, 

that amid i il--’-- there is real poetry, 

and that of a high order. Especially beautiful 
are The Storm, The Calm, The Blossom, The 
Primrose, and TJpon Parting with his Mistress. 
Donne’s influence has been very great, for not 
only did he found a school of poetry which 
flourished till the advent of Dry den, but his 
intensity and obscurity passed into Browning. 
Donne published little, but from his voluminous 
manuscripts a collection of the poems wus pub- 
lished in 1633; and 80 sermons in 1640, to 
which was prefixed a charming Life by Isaak 
Walton. For his poems, consult the editions 
by Grosart, in Fuller's Worthies Library (Lon- 
don, 1872) ; and by Chambers, with introduc- 


tion by Saintsbury (ib., 1896) ; for sermons : 
Alford, The Works of John Donne (ib., 1839) ; 
for his life: Jessop (ib., 1897), and Gosse, 
Life and Letters of John Donne (ib., 1899); 
Donne’s Letters to S overall Persons of Honour 
(jSTew York, 1910), edited and annotated by 
C. E. Merrill, Jr., throws new light on the 
poet. In 1912 (Oxford) appeared Poems; With 
Inti'odiictions and Commentary, edited by 
H. J. C. Grierson (2 vols. Vol. i contains text 
and appendixes ; voL ii, introduction and 
commentary ) . 

DOETETE CTJHIOSE, don'na k^he-6'sS., Le. 
An opera by Wolf-Ferrari (q.v.), first produced 
at Munich, Nov. 27, 1903; in the United States, 
Jan. 3, 1912 (New York). 

DON'NELIiY, Ignatius (1831-1901). An 
American journalist, politician, and essayist of 
eccentric ingenuity- He was born in Phila- 
delphia, studied law there, and was admitted to 
the bar in 1852, went to Minnesota in 1856, 
and was elected Lieutenant Governor of that 
State in 1859 and 1861. From 1863 to 1869 
he was a representative in Congress. In 1873- 
78 he edited at St. Louis the Antimonopolist, 
a weekly newspaper in support of the Greenback 
policy, and in 1876 was president of the Anti- 
monopoly Convention that nominated Peter 
Cooper for the presidency of the United States. 
For many years he served as a Democrat in 
both houses of the Legislature of Minnesota. 
He was nominated for the vice presidency of 
the United States in 1898 by the People’s 
party and in 1900 by the “Middle-of-the-Road” 
wing of that party. Latterly he edited at Min- 
neapolis a journal called the Representative. 
His Atlantis (1882; 8th ed., 1910) endeavored 
to prove that the island of that name once really 
existed and was the original seat of civilization. 
RagnaroJe (1883) undertook to explain the 
geologic formations of the drift age by cometary 
contact. The Great Cryptogram (1887) sought, 
by the application of an elaborate word cipher 
to the First Folio, to furnish convincing evi- 
dence of the Baconian authorship of Shake- 
speare. He also wrote CcesaPs Column, a novel 
(1890; 1906), and Cipher in the Shakespeare 
Plays (1900). 

DONNEIiEY, Samuel Bbatton (1866- 
). An American public printer and tmion 
labor leader, born at Concord, Pa. He was 
educated at the State Normal School, Shippens- 
hurg. Pa., taught until 1886 in the schools of 
Franklin County, and then entered the printing 
trade. He was president of the New York 
I'rjii-hhnl Union No. 6 (1895-98) and of 
L,. I *1..; . •■! il Typographical Union, Indian- 
apolis (1898-1900), and served as secretary of 
the National Civic Federation (1901-02) and 
of the Joint Arbitration Board of the New York 
Building Trades Employers’ Association (1903- 
08). He served as commissioner of the New 
York Board of Education from 1901 until 1908, 
when he was appointed public printer at 
Washington. 

DOET'ilEB, Johann Jakob Christian (1799- 
1S75). A German translator of the classic 
poets. He was born at Krefeld and, after 
studying at Tubingen, was professor at Stutt- 
gart from 1843 to 1852, when he resigned his 
professorship to devote himself entirely to liter- 
ary labors. He rendered the works of the 
Greek and Roman poets into German in their 
original metres. Among his translations are 
those of the satires of Juvenal (1821), Persius 
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(1822), and the tragedies of Sophocles (1838- 
39; 11th ed., 1889). This work, his master- 
piece, is still the basis for almost all the met- 
rical translations of Sophocles. It was fol- 
lowed by translations of Euripides (1841—53), 
aEsehylus (1854), the llidd (1855—57), the 
Odysseij (1858-59), Pindar (1860), and Aris- 
tophanes (1861). His translations of Terence 
(1864), Plautus (1864-65), and Quintus Smyr- 
nseus (1866), were less successful. 

BONNER, Raphael (1693-1741). An Aus- 
trian sculptor. He was born at Esslingen and 
studied under Giuliani in Vienna and later 
visited Italy. In 1725 he furnished statues for 
the Archbishop’s palace in Salzburg, and in 
1728 was appointed chief architect to the Hun- 
garian Primate in Presaburg, where the decora- 
tion of the Eleemosynary Chapel in the cathe- 
dral is the only work of his which has survived. 
His masterpiece is the fountain in the Neu 
Markt at Vienna, the original of which was 
replaced by bronze copies in 1873. Other fine 
works are a lead relief for a fountain in the 
court of the Old Town Hall, Vienna, and a 
group of the “Crucifixion” in Ourk Cathedral. 
He was the most important representative of 
baroque sculpture in Austria, and substituted 
for the overelaborate and confused style of 
Bernini, then dominant in plastic art, a simpler 
method, combining the rococo and the antique. 

BON^NYBROOK (Ir,, church of St. Broc). 
Now a part of the city of Dublin, Ireland. It 
was formerly famous for its fair, instituted 
under King John in 1204 and held annually in 
August. Originally of two weeks’ duration, in 
later times the fair lasted only a week. It 
became notorious for its attendant debauchery 
and fighting and in 1855 was finally abolished. 
Consult B. Gray (pen name of R. B. Coffin), 
Do'Tinyhrooh Fair (New York, 1865). 

BONORA, d6-n6r'a, A borough in Washing- 
ton Co., Pa., 35 miles south of Pittsburgh, 
on the Pennsylvania and the Pittsburgh and 
Lake Erie railroads, and on the Monongahela 
River (Map; Pennsylvania, A 7). It is in a 
coal-mining and agricultural region and has 
manufactories of steel, wire, chemicals, fence, 
nails, and gas mantles. At Fells Church, 1 
mile east of here, the Whisky Insurrectionists 
held several meetings in 1794. Donora was 
incorporated in 1900. Pop., 1910, 8174. 

BONOSO, d6-no’'s6, Justo (1800-68). A 
Chilean bishop, jurisconsult, journalist, profes- 
sor, and statesman, born at Santiago de Chile. 
He became rector of the Seminario Conciliar in 
that city and was subsequently appointed lec- 
turer on theology and secretary of the theologi- 
cal faculty at the university, and judge of the 
ecclesiastical court- He was one of the founders 
of the Revista Caidlica, which was published 
for more than 30 years, and was distinguished 
for his versatility as a lecturer, author, and 
minister. He afterward became Bishop of 
Ancud ( 1844-55 ) and Serena ( 1855-68 ) . His 
publication entitled Instztuciones de derecho 
candnico amerioano (1^49 and 1863) is re- 
garded as a standard work. Of p*eat impor- 
^nce, too, is his DiooionaHo teoldgioo, can4mcOf 
y Hiihgico ( 1855 '. 

BONOSO-CORTES, d5-n6's6 k6r-tas^ JuAN 
FRANCISCO' MarXa m la Salud, Marques de 
Valdeoakas (1809-53)* A Spanish author 
and diplomat, born at Valle de Serena (Es- 
tremadura). He was educated in the humani- 
ties at Salamanca and for the bar at Seville, 
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entered public life, and took the part of Isa- 
bella against Bon Carlos in the revolution of 
1832. He was Secretary of the Council undp 
Mendizabal and followed the Queen mother in 
her flight to France (1840). When she re- 
turned, he was made Secretary (1844), had 
charge of the education of the young Queen, 
and was finally sent as Ambassador to Berlin 
(1848). About this time he astonished his 
countrymen by proclaiming the absolute su- 
premacy of the Catholic church in his work, 
Ensayo sohre el catolicismo, el liheralismo y el 
socialismo (1851). He died while Ambassador 
to Paris, his last official post. His works were 
published, with a biography by Tejado (5 vols., 
Madrid, 1854—55). 

BON PASQTJAEE, pas-kwa^l^. A comic opera 
by Donizetti, first produced at Paris, Jan. 3, 
1843; in the United States in 1849 (New 
York) . 

BON QHICHOTTE, dON ke-sh6t^ An opera 
by Massenet (q.v.), first produced at Monte 
Carlo, Feb. 19, 1910; in the United States, 
at New Orleans, Jan. 27, 1912. 

BON QUIXOTE, don kwxks'ot. Bp. pron, d6n 
k^-iio^ta. See Cervantes. 

BON SAETE'RO’S COFFEEHOUSE. An 
eating house and museum, established by John 
Salter, a barber, in 1695, in Cheyne Walk, 
Chelsea, London, and demolished in 1866. It is 
frequently mentioned by Swift, Steele, and other 
writers of that period. 

BON SANCHE B’ARAGON, ddN siiNsh 
d^-ra-gdN''. A comedy by Corneille, derived from 
a Spanish play, El palacto confuso, and produced 
in 1650. 

BO'NUS, or BOH'NUS ( ?-678). Pope from 
676 to 678. He was a patron of architecture 
and the arts, and made a rebellious archbishop 
of Ravenna acknowledge the claims of Rome. 
A Bonus II is sometimes placed on the list of 
popes for the year 974. This is an error, the 
word domnus in the expression domnus papa, 
used as a shorter form of dominus, having been 
wrongly taken as a proper name. 

BONZELEA. See Doncella. 

BOO, George Thomas (1800-86). An Eng- 
lish engraver. He was born at Christchurch, 
Hants, and studied under IPeath in London. 
His “Duke of York,” after Sir Thomas Law- 
rence, engraved in 1824, was his first important 
work. In 1825 he went to Paris and studied 
under Suisse. Doo was appointed court en- 
graver to William IV and also to Queen Vic- 
toria. In 1856 he was elected a fellow of the 
Royal Society and in 1857 an Academician. 
He devoted himself chiefly to old-style line 
< riuraviM^. Among the best known of his care- 
fully executed plates are: “Nature,” after Law- 
rence; “The Paii-haii'jr.-r Madonna,” after 
Raphael; “Ecce after Corrrixgio: “The 

Pilgrims in Sight of Rome,” after Eastlake; 
“Knox Preaching,” after Wilkie; and “The 
Raising of Lazarus,” after Sebastiano del 
Piombo. 

B^OOG-E, d6'gS, Benjamin Leonard (1860- 
). An American classicist, brother of Mar- 
tin L. D’Ooge. He was born in Grand Rapids, 
Mch., graduated at the University of Michigan 
in 1881 and studied also at the University of 
Bonn; was principal of the Coldvator (Mich.) 
high school (1881-83), taught Latin at the 
University of [Michigan (1884-85), and in 1886 
became professor of ancient languages at the, 
Michigan State Normal College- He was presi- 



D'OOGE 


BOOH 


183 


dent of the Michigan Schoolmasters’ Club in 
1903-04 and of the Classical Association of the 
Middle West and South in 1910-11. He edited: 
Colloquia LatiTia (1888); Yiri Romce (1895); 
Easy^ Latin for Sight Reading (1897) ; Ccesar^s 
Gallic War (1898) and Second Year Latin 
(1899), with James B. Greenough and M. Grant 
Daniell; Helps to the Study of Classical My- 
thology (1899) ; Gicei'O, Select Orations (1901); 
Latin Composition (1901); Latin Composition 
for Secondary Schools (1904) ; Latin for Be- 
ginners (1909; 2d ed., 1911). 

D^OOGE, do'xe, Martin Luther (1839- 
) . An American classical scholar, born at 
Zonnenarie, Netherlands. He received the de- 
grees of A.B., University of Michigan (1862) ; 
Ph.D., Leipzig (1873); LL.D,, University of 
Michigan (1889), and was professor of Greek 
in the University of Michigan from 1870 to 
1912. In 1878 he was ordained to the Congre- 
gational ministry. He was director of the Amer- 
ican School of Classical Studies at Athens in 
1886-87, and president of the American Philo- 
logical Association in 1884. He was the editor 
of Demosthenes, Be Corona (Chicago, 1888) ; 
vSophocles, Antigone (Boston, 1885) ; etc. He 
contributed also to various periodicals. In 
1908 he published an elaborate work, The Acrop- 
olis of Athens. 

BOOHliEY, jMe. See Dunne, Finley Peter. 

DOOGLITTLE, Charles Camp (1832-1903). 
An American soldier, born at Burlington, Vt. 
In 1862 he was appointed colonel of the Eight- 
eenth Michigan Volmiteers and subsequently 
served in the Peninsular campaign. He was in 
Kentucky in 1862-63 and Tennessee in 1863-64, 
was in command of Decatur, Ala., during the 
first day of the defense against Gen. J. B. Hood, 
led* a brigade at Nashville, and in 1865 was 
placed in command of that city. For a time he 
was in 1865 a commander of the northeastern 
district of Louisiana. In that year he was bre- 
vet ted major general. 

DOOLITTBE, Charles Leanueb (1843- 
) . An American astronomer, born in On- 
tario, Ind. He graduated from the University 
<■." ‘ *n 1874, served for a year on the 

1 ■ ; - 1 , ■ - Boundary Survey, and held the 

chair of mathematics and astronomy at Lehigh 
University from 1875 to 1895, when he was ap- 
pointed professor of astronomy at the Univer- 
sity of Pennsylvania and director of the Flower 
Astronomical Observatory. He was treasurer of 
the Astronomical and Astrophysical Society of 
America from 1899 to 1905 and after 1909, a 
vice president of the American Association for 
the Advancement of Science in 1893, and a cura- 
tor of the American Philosophical Society. Be- 
sides contributions to scientific journals, his 
publications include: Results of Observation 
with Zenith Telescope, Sayre Observatory (1876- 
95) ; Results of Observation with Zenith Tele- 
scope, Flower Observatory (1894-1911); A 
Treatise on Practical Astronomy, as Applied to 
Geodesy and Navigation (1885; 4th ed., 1903). 

DOOM!, or BUM PALM (Ar. daum, dwarf 
palm, from dama, to remain), Hyphcene the- 
bahca. A species of palm, with fan-shaped 
leaves, remarkable for the repeated forkings of 
its stem, branching being unusual among palms. 
It is a native of Arabia, Upper Egypt, and^ the 
central parts of Africa. In some districts it is 
the mos-t plentiful tree, sometimes forming 
forests; it also' grows in the bare sands of the 
desert. Hopes are made of t3ie fibre of its leaf- 


stalks. Its fruit is about the size of an orange, 
but of a somewhat elongated, irregular shape. 
When the red outer skin is peeled off, a con- 
siderable thickness of a spongy dry substance 
is found within it, which has an insipid sweet- 
ness and a remarkable resemblance to ginger- 
bread, so that the tree is sometimes called the 
tree. This substance is used as an 
article of tood, and an infusion of it as a bev- 
erage is cooling, gently aperient, and very salu- 
tary in fevers. The endosperm of the seed is 
hard and semitransparent, and is turned into 
beads and other little ornaments. Each fruit 
contains one seed. 

BOOM BOOK. See Dom Bog. 

DOOMSDAY BOOK. See Domesday Book. 

BOOMSTEH. See Deemster. 

BOON, ddon. A river of Scotland, rising in 
the southeast of Ayrshire, in Loch Enoch, and 
flowing towards the northwest through Loch 
Boon past Dalmellington, Burns’s monument, 
and Alio way Kirk, to the Firth of Clyde, 2 
miles south of Ayr (Map: Scotland, D 4). It 
is 30 miles long. On leaving Loch Doon the 
river flows through Glen Ness, a picturesque 
rocky and wooded ravine. On an islet in the 
loch are the ruins of Doon Castle. Burns has 
immortalized the Doon in song. 

BOOH (AS. dor, Goth, OHG. tor, Ger. 

Thor ; connected with Lat. foris, Gk. dvpa, thyra, 
Ir., Gael, dorus, O Church Slav, dvlrl, Lith. durls, 
Lett, durtois, Av. dvara, Skt. dvar, door). A 
contrivance for closing at will the opening which 
gives access to a building or room. Its usual 
form is that of a flat leaf or valve hung on 
hinges, and secured when closed by a latch, 
lock, bolt, or other device. It may be of wood, 
iron, bronze, or even stone or marble. The 
opening may be closed by a single ‘‘leaf,” or 
valve, hung to one door jamb, or, if more than 
4 feet wide, by two leaves meeting at the middle 
of the opening. Wide interior doorways, and 
doorways of barns and of railway cars may be 
closed by sliding doors, rolling on metal rails 
set on the inner or outer face of the wall, or 
in its central plane, in which case the doors, 
when open, disappear into pockets in the wall. 
For very wide openings between rooms, as in 
schools, accordeon doors are often used, consist- 
ing of a series of narrow valves or leaves hinged 
together so as to fold back and forth into a 
narrow space when open. Storm doors are re- 
movable doors, set outside of an entrance door- 
way, to provide protection against wind, snow, 
and rain. In modem buildings the necessity of 
storm doors is obviated either by two sets of 
permanent entrance doors with a lobby or ves- 
tibule between them, or by the use of Vankan- 
nel, or revolving, doors; these consist of four 
leaves at right angles to each other, revolving 
on a pivot in a cylindrical inclosure. Double- 
swing doors are hung on double hinges to swing 
either way, out or in. Doors theatres, 
churches, and places of public resort are usually 
by law required to swing out; doors of ordinary 
rooms swing into the room, the doorway being 
rebated on that side to receive/ the door when 
closed. In rare cases doors slide' vertically, 
being raised by counter weights to open them. 
Fireproof doors are either w^holly of metal, or 
of wood covered with sheet iron, bright tin, or 
copper. Wooden doors- are generally framed in 
panels, the vertical members of which are called 
stiles,, the horizontal members rails; the panels 
being generally adorned with moldings. Large 



DOOBWAY 


DOOBBA 184 


and heavy doors are often made of vertical 
planks nailed on either side of a strong frame. 

The earliest doors in Egypt and Chaldsea and 
many of those of ancient Greece and Home were 
pivoted and not hinged. The famous doors ^ of 
Balawdt (Assyria) were of wood, adorned with 
bands of sheet bronze bearing reliefs of his- 
toric scenes. No Greek doors have been pre- 
served, and of Roman doors the only extant 
examples are the magnificent bronze doors of 
the Pantheon (124 A.D.), somewhat altered in 
the sixteenth century. The Byzantine doors of 
Hagia Sophia at Constantinople are equally ad- 
mirable, and Italy possesses many fine bronze 
doors of the eleventh and twelfth centuries, and 
even of earlier date (San Paolofuori, Rome; St. 
Angelo, Monte Gargano; Pisa; Monreale; San 
Zeno, Verona; and many others). These were 
made of thin bronze, hammered into reliefs, and 
applied to paneled frames of wood. With 
Andrea Pisano’s north doors of the baptistery at 
Florence a new era began in Italy, of doors cast 
in solid bronze and then chiseled and finished by 
hand. The doors by Ghiberti for the baptistery 
(south and east doors; see Ghiberti), by 
Filarete for St. Peter’s, and by L. della Robbia 
for the sacristy of the Duo mo of Florence, are 
especially celebrated. The carved wooden doors 
of St. Maclou at Rouen, attributed to Jean 
Goujon, are fine examples of French Renaissance 
art, which in its later periods, from Henri IV 
to Louis XV, produced highly decorative types 
of wooden doors for mansions and public build- 
ings. Modern bronze doors generally follow 
the Italian Renaissance types, e.g., those of the 
capitol at Washington and of St. Bartholomew’s 
at New York. See Doorway. 

DOOBBA. See Cynodon. 

DOOBNBOOiyC, d 6 rn^b 6 m {Acacia Jiorrida) , 
One of the most common trees of the arid and 
steppe regions of Africa. The name "‘doorn- 
boom” (thorn tree), given to it by the Dutch 
colonists, and the botanical specific name,^ are 
due to the number and sharpness of its spines. 
It seldom much exceeds 30 feet in height. In 
house carpentry its hard, tough timber is much 
used. This tree yields a gum known as Cape 
gum, similar to gum arable. See Acacia. 

DOOBWAY (IN Art). The opening in a 
wall to provide access to and exit from a room 
or building. It may or may not be provided with 
a door (q.v.) or doors. The vertical sides of 
the opening are its jambs; the beam or stone 
which spans the top of a square doorway is its 
lintel, whose under surface is its soffit. The 
woodwork which surrounds an interior doorway 
is collectively the door casing, and the portions 
of this casing which are visible on either face 
of the wall constitute the trim. It has in all 
ages been customary to frame or inclose the 
opening with some form of architectural adorn- 
ment. The form of the doorway is deterained 
by the architectural style of the building in 
which it is placed. In Egypt it was always 
rectangular, surmounted by a strongly project- 
ing cornice. The portals between the great py- 
lons are usually very impressive. That of the 
temple of Edfu is 74 feet high, with a lintel 
and cornice 23 feet thick. In Babylonia and 
Assyria the arched doorway was of brick, often 
decorated with faience and flanked with protect- 
ing colossi; those of the city and palace gates 
must have been as impressive in their way as 
the Egyptian. The Persians largely imitated 
the Egyptians in their scheme of doorways, as 


is shown in the palaces of Persepolis and Susa, 
but surrounded them with banded architraves 
( q.v. ) . The primitive Greeks — Pelasgians, Achae- 
ans, etc.’ — used mainly the linteled doorway 
of huge, often .■ ' stone (e.g., Lion Gate, 

Mycenae), but ^ .■ also the forms of the 

true and false arch. The historic Greeks con- 
fined themselves to the rectangular doorway 
and evolved a type of which the most perfect 
example is the famous doorway of the Erech- 
theum. The Roman doorways were sometimes 
arched, but oftener rectangular, as in the Pan- 
theon; many of them were of magnificent size 
and highly ornate, as at Baalbek and Palmyra. 
In the usual Roman type the doorway was sur- 
rounded by a banded architrave and surmounted 
by a rich cornice, the ends of which were some- 
times supported on carved consoles or brackets. 
In the early Christian style doorways were of 
comparatively small artistic importance. Those 
of Byzantine buildings were, however, often of 
great size and splendor, as in Hagia Sophia, 
Constantinople, and St. Mark’s, Venice. 

Romanesque Doorways. The eleventh and 
twelfth centuries developed an entirely new 
type of doorway, which, originating almost 
simultaneously in Lombardy and France, spread 
through Europe. In this type the doorway was 
formed by a series of arches successively dimin- 
ishing from the exterior face of the massive 
walls, the innermost and smallest arch inclos- 
ing a rectangular opening under a lintel, above 
which was a tympanum sculptured in relief. 
Nook shafts in the angles of the recessed jambs 
supported the successive arches, which ^ were 
richly carved. In Italy elaborate canopies on 
columns often sheltered these doorways. In 
France figure sculpture was largely used ^ in 
their decoration, as in the great portals * of 
Saint-Gilles and Saint-Tropliime at Arles, in 
Provence. The portals of Moissac, Vdzelay, and 
Autun, in. Burgundy, are hardly inferior. Such 
doorways were usually in a group of three, the 
central doorway, leading into the nave, being 
usually higher and broader than the lateral 
portals. In many cases a system of floral and 
geometrical ornamentation was substituted for 
figure sculpture, especially in England: 

Gothic Doorways. About the middle of the 
twelfth century the French builders began to 
develop the pointed portals, singly or in groups 
of three, with severer and even more thoroughly 
architectural sculpture, as in the old oatliodrjls 
of Chartres, Bourges, and LeMans, and the 
Abbey of Saint-Denis. Out of these sprang the 
unrivaled Gothic doorways of cathedral archi- 
tecture, of which the masterpieces in the thir- 
teenth century are at Notre Dame (Paris), 
Amiens, Rheims, and Chartres. To secure suffi- 
cient depth for the increased sculptural adorn- 
ments, and to allow the doorway to become it- 
self a porch in which the worshiper might pray 
before entering the church, these portals were 
made to form gabled structures ting be- 

yond the face of the wall. The c-ir\od moldings 
of the earlier arches were replaced by concen- 
tric arched rov - juig-.-l- i.ii^er canopies; and 
life-sized or Tlgu--- of saints and 

prophets lined the deep jamos. The scholastic 
thought of the Middle Ages, its conceptions of 
the theory and history of the universe, are eac- 
pressed in the sculptures of these cathedral doot'- 
ways, which thus acquire an unequaled impor- 
tance in the history of art. Only seldom is 
their importance equaled outside of Prance. In 
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Italy there are a few fine examples in the north 
(Verona, San Donnino) and centre (Lucca, 
Perugia, Orvieto ) , but it is in the southern 
region of Apulia that the most beautiful Italian 
examples occur, especially at Bitonto, Bitetto, 
Altamura, and their " iting from 

the thirteenth century . ■ doorways 

Germany to some extent approached the French 
style. The portals of Strassburg are equal to 
the most brilliant French work (especially the 
portal of the Wise and Foolish Virgins) ; those 
of Freiberg and Nuremberg, are not much in- 
ferior, but the sculpture was usually neither as 
systematic nor as generally employed. Even 
more decidedly French imitations are found in 
Spain, e.g., in the portals of Burgos Cathedral. 
English art of the Norman and Gothic periods 
was far less successful ; its doorways were 
usually insignificant, with but little sculpture 
and poorly composed with the facade. 

Benaissance Doorways. The Renaissance 
returned to a more classic simplicity in door- 
ways, in three principal types: (1) the arched 
doorway framed in rusticated masonry, as in 
the Riccardi and Pitti palaces, Florence, and 
Farnese at Rome; (2) the square-headed or 
arched doorway flanked by pilasters or columns 
bearing an entablature with or without a pedi- 
ment; (3) the square-headed opening framed 
by a banded architrave carrying an entablature 
or pediment, often with consoles, as in the beau- 
tiful Massimi Palace doorway in Rome. In 
type (2) the pilasters were often carved with 
exquisite arabesques, and in north Italy an 
arched panel above the entablature often took 
the place of a pediment (Hall of the Two Hun- 
dred, Palazzo Vecchio, Florence; San Giobbe, 
Venice) , The French developed monumental 
variations of these types in the seventeenth and 
eighteenth centuries. The German Renaissance 
doorways are low and broad, often adorned with 
fantastic and grotesque sculpture, as in the 
Fiirstenhof, Wismar, and the extraordinary 
doorway of the Golden Hall in the castle at 
Btickeburg (1012) ; sometimes very rich (Piasten- 
schloss at Brieg; TT- *M'- Castle). The door- 
ways, with and ^ i •■■n, rches, of American 
Colonial houses are often of great beauty and 
refinement of design, especially in New Eng- 
land ( Salem, Portsmouth, etc. ) , In modern 
work the historic styles are generally followed, 
as in the Romanesque portals of Trinity Church 
(Boston) and St. Bartholomew’s (New York) ; 
but both in the United States and in Europe 
the individual note is often struck in designs 
of great beauty both of material and carving. 

Bibliograpliy. Guadet, TMorie de Vardhi- 
tecture, voL i (Paris, 1902) ; Reynaud, Traite 

architecture (ib., 1846) ; Lampue, Les portes 
monument ales de Paris (ib., no date) ; Daly, 
Motifs historiques architecture (ib., 1870-80) ; 
R4voil, L* Architecture romane du midi de la 
France (ib., 1873) ; and articles “Porte” and 
“Portail,” in VioHet-le-Duc, Dictiomiaire rai- 
sonnd de V architecture frangaise (ib., 1875) ; 
Von Siccardsburg, Die Thur- und Fensterver- 
schliisse (Vienna, 1876) : Mittacsch, Das Portal 
der, dcutschen Benaissancehaaten (Konigsberg, 
1911) Cousins, Fifty Salem Doorways (New 
York, 1912). 

DOP'PDEB, Christian (1803-53). An Aus- 
trian physicist and mathematician, born in Salz- 
burg (crownland of that name) . He studied at 
the PoXytechnical Institute of Vienna and be- 
came an instructor in mathematics there. Sub- 


sequently he held various academic appoint- 
ments, including those of professor of elemen- 
tary mathematics and practical geometry in 
the Technical Institute at Prague (1841-47), 
professor of practical geometry in the Polytech- 
nikum of Vienna (1848-51), and director of 
the physical institute of Vienna University 
(1851-53). He is best known as the first to 
enunciate the well-known Doppler’s principle 
(q.v.) in his monograph, Ueher das farhige 
Licht der Doppelsterne (1842; new ed., 1903). 
His further works include: Optisches Diastemo- 
meter (1845); Beitrage zur Fixsternkunde 
(1846); Versuch einer systematischen Klassi- 
fikation der Farhen (1848); Athandlungen, 
ed. by H. A. Loren tz (1907). 

DOPPLEB’S PBINCIPLE. A law in phys- 
ics enunciated by Christian Doppler, an Aus- 
trian physicist, in 1842. If a body which is 
emitting waves of any kind recedes from the 
instrument which is receiving the waves, the 
wave number is apparently decreased; and con- 
versely, if the vibrating body approaches the 
receiving instrument, the wave number is in- 
creased. Similar statements can be made, in 
general, of the effect of making the receiving 
instrument move away from or towards the 
vibrating source. This alteration in wave num- 
ber is called “Doppler’s Principle,” having been 
first stated in 1842 by Prof. Christian Doppler, 
of Prague. If the natural velocity of waves 
in the medium connecting the vibrating body 
and the receiving instrument is V, if the velocity 
of approach of the vibrating body is and if 
N is the natural wave number of the waves, 
the new wave number will be N^, where 



whereas, if v is the velocity of recession of the 
vibrating body, 


=N 


V 

V + v‘ 


If, however, the vibrating body is not moving, 
but the receiving instrument is receding with a 
velocity -u, then 




and if v is the velocity of approach of the re- 
ceiving instrument, 

N^=|(V + «). 


Illustrations of Doppler’s principle are af- 
forded in acoustics and in light. If a sounding 
body, e.g., a whistling locomotive, is approach- 
ing a listener, the pitch of the note heard is 
higher than when it is at rest or when receding. 
Similarly, if a source of light, e.g., a star or 
one edge, of the rotating sun, is approaching an 
observer rapidly, the (iolor due to any train of 
waves in the radiation produced in the human 
eye is not what would be seen if there were no 
relative motion in the line of sight; the color 
actually seen will be slightly shifted towards 
the blue portion of the spectrum. If a photo- 
graphic plate is Used to record the radiation, 
the actual change in wave number can be meas- 
ured, and thus an idea obtained of the velocity 
of the source of light in the line of sight. ' 

DOB, Dorbeetue, or Doe Bug. See Chapee; 
June Bug. 
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BO^BA. A play by Sardou, produced in 
1877 and popular in an English version under 
the title of Diplomacy. 

BOBA, SiSTEE. See Fattison, Boeothy 
Wyndlow. 

BO'BAB. A fish {GMrocentriis dorah) of the 
Bed Sea, Indian Ocean, and Malayan waters, 
allied to the herrings, but having some remark- 
able peculiarities of structure characterizing the 
separate family Chirocentridse. “The upward 
direction of the cleft of the mouth, which is 
armed with formidable teeth, coupled with the 
ibf'i'^.!i’i 'I of the lower jaw, gives a rather pe- 
culiar expression to the head, and the eyes are 
remarkable for being covered with skin. ... As 
this fish attains a length of more than a dozen 
feet, it is a sufficiently formidable monster, and 
when captured is said to bite viciously at 
any object within reach. Its flesh is of poor 
quality.” 

DO^BAB. A mailed catfish of the Amazonian 
genus Doras. See Catfish; Has sab. 

BOBA B^ISTBIA, do'ra d^'str^-a (1828-88). 
A pseudonym of Helen Ghika, Princess Koltzoff- 
Massalsky. She was the niece of Prince Alex- 
ander Ghika, Hospodar of Wallachia, and was 
born at Bucharest, Jan. 22, 1828. Thoroughly 
instructed in the classics under the care of Pro- 
fessor Pappadopoulos, she added to these, by 
frequent travels through Germany, France, and 
Italy, and extensive knowledge of modern lan- 
guages and literature. At the age of 15 she com- 
menced a translation of the Iliad into German 
and not long afterward wrote several pieces 
for the theatre. After her marriage with Prince 
Koltzoff-Massalsky she accompanied her hus- 
band to the court of St. Petersburg. Her first 
important work, La vie monastique dans VSglise 
oriental e, was published at Paris and Geneva 
in 1855. This was followed by two works, Qli 
eroi della Rumenia and I Rumeni ed U papato. 
Her studies in Switzerland resulted in a work 
entitled La Suisse allemande. She received an 
official invitation in 1865 to attend the sixth 
centenary festival in honor of the birthday of 
Dante. This event she described vividly in 
Pdlerinage au tomheau de Dante. In 1867 she 
went to Venice to examine the ample archives of 
that city ; but the first thing she did was to pub- 
lish Venise en 1867. Afterward she showed the 
fruits of her researches in Les Alhanais musul- 
mans and GH Alhanesi nella Rumenia; storia 
dei prinoipi Ghika nei secoH XVII, XVIII, XIX 
(1873). In 1868 she gave some account of her 
own active life in Di alcune opere della princi- 
pessa Dora d’Istria, a work which reappeared 
in 1871 under the title Dora d’Istria e la poesia 
alhanese. Her work Des femmes par une femme 
(1864) was translated into Bussian, Italian, 
apd English. She died at Florence, Nov. 17, 
1888. 

BOBABICE, dr>'rjji-lo'cl ;\. One of the stories 
in StriiparolaS Xlghts and an old version of 
Cinderella. 

BO^BAN, John (1807-78). An. English mis- 
cellaneous writer, descended from an old Irish 
family of Div.gTu-.bi, He was born in London. 
He acquire*! fri>m hi.-' father, who had lived in 
France, a good knowledge of French. From 
1823 to 1828 he was on the Continent as tutor 
to a young nobleman. He had already become 
a contributor to the Literary Chronicle. When 
only 17 he wrote a melodrama, which, “under 
the title of Justice, or the Venetian JAw, was 
produced at the Surrey Theatre in 1824. Four 


years later he published a selection from his 
contributions to the press, Sketches and Remi- 
niscences, and, in 1835, History of Reading. In 
1854 appeared Eah'its of Men and Table Traits, 
followed by Lives of the Queens of the House 
of Hanover (1855); Knights and their Days 
(1856) ; Monarchs Retired from Bustness 
(1857) ; History of Court Fools (1858) ; New 
Pictures and Old Panels (1859) ; The Princes of 
Wales (1860) ; and a Memoir of Queen- Adelaide 
(1861). In 1864 he produced his most sub- 
stantial work, Their Majesties’ Bet'vants, a his- 
tory of the stage from Betterton to Elean (new 
ed., by Lowe, 1887) ; in 1868, Saints and Sin- 
ners; and in 1873, his most interesting work, 
an account of Mrs. Elizabeth Montagu and the 
“bluestockings” of her day, under the title of 
A Lady of the Last Century. In 1876 appeared 
Mann and Manners, based on the letters of 
Horace Mann to Horace Walpole, followed by 
London in Jacobite Times (1877) and Memories 
of our Great To ions (1878). After his death 
was published In and About Drury Lane. 
Doran was closely connected with the Athenceum 
and edited that periodical for a brief period, in 
1869. At the time of his death he was editor 
of Notes and Queries. 

DOBAS^'TTJS and PAW'NIA. The chief 
characters in Robert Greene’s romance, Pandosto 
(1588), and originally the subtitle, in later 
editions the main title, of the romance. 

BOBAT, d6'ra', Claude Joseph (1734-80). 
A French poet, born in Paris. He was at first 
an advocate, then a mousquetaire, and finally 
gave himself up to authorship. His works in- 
clude almost every form of verse and prose, 
plays, fables, niadrigal«, romances, and letters. 
The plays are decidedly mediocre. He celebrated 
the “little nothings” of his day in elegant but 
stilted and affected verse and may be summed 
up as a boudoir poet. His best-known romances 
are Les sacrifices de I’amour, ou lettres de la 
vicomtesse de Senanges et du chevalier de 
Versenay (1771) and Les victimes de I’amour, 
ou lettres de guelgues amants c^Ubres (1776). 
Consult Desnoiresterres, Le chevalier Dorat et 
les pontes Hgers au XVII I e siScle. 

BOB AT, Jean. See Daurat, Jean. 

BOB'CAS (Lat. gazelle, Gk. dopKds, dorkas, 
from dipKecrdai, derkesthai, to look, Skt. dar4, 
to see) GAZELLE. One of the commonest 
gazelles {Gazella do^'cas) of the hilly parts of 
the central Sahara desert, where in winter it 
gathers into large herds. It also occurs in 
Syria. It is about 2 feet high and favm-col- 
ored, with the rump, abdomen, inside of the 
legs, and ears white; conspicuous white streaks 
encircle the eyes and curve down to the nostrils. 
Both sexes bear relatively long and slender 
horns. It is locally called, by the Sahara Arabs, 
rhezal and hemar. See Gazelle, and Plate of 
Gazelles. 

BOB'CHESTEB. A municipal borough and 
the capital of Dorsetshire. England- on the 
Ffome, about $ miles north of Weymouth (Map: 
England, D 6). The town is clean and well 
built and almost surrounded by avenues of 
beautiful trees. The ehuteh of St. Peter con- 
tains some otirious monuments. Among the 
other notable buildings are the guildhall^ county 
building, com exchange, county prison, and bar- 
racks. The county museum contains an! Cfes^cel- 
lent collection of 'antiquities. The town oWns 
its Water siipplv, markets', and the com ex- 
change. Its chief industry is the brewing of 
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ale and beer, and tbe production of butter for 
the London market. Its markets for cattle and 
cereals are important- Pop., 1901, 9458; 1911, 
9842. Near Dorekester are the “Maumbury 
Rings/^ the most complete remains of a Roman 
amphitheatre in England. Its dimensions are 
220 by 165 feet, and 30 feet deep. The seats, 
rising from the arena cut in the chalk, 
are capable of holding 13,000 spectators. 
Poundsbury and Maiden Castle are two in- 
trenched camps — ^the first perhaps of Roman 
origin, the second of British. Dorchester, Brit- 
ish in origin, was the Roman Durnovaria, or Du- 
rinum, a walled town with a fosse. The walls are 
still partly visible. During the Civil War it was 
fiercely Parliamentarian- At Dorchester, in Sep- 
tember, 1685, Judge Jeffreys, in his “Bloody 
Assize,” sentenced 292 persons to death for par- 
ticipation in the Monmouth Rebellion. 

DOBCBCESTEB. A port of entry, the capi- 
tal of Westmoreland Co., New Brunswick, Can- 
ada (Map: New Brunswick, E 3). It is situ- 
ated on the Memramcook River, 2 nailes from 
Shepody Bay, 12 miles from Sackville, and on 
the Intercolonial Railway, 115 miles by rail 
northeast of St. John. It has a good harbor 
and carries on a considerable export trade in 
building stone from neighboring quarries, in 
gas coal, and in lumber. There is a worsted 
factory. The penitentiary of the Maritime 
Provinces is on a hill overlooking the town. 
Pop., 1911, 1080. 

DOBCEESTEB. Formerly a town in Nor- 
folk Co., Mass., but since 1870 a ward of the 
city of Boston. Dorchester was settled in June, 
1630, by a company of Puritans headed by 
their pastors, Maverick and Warham, who came 
over in the Mary and John of Winthrop's fleet. 
The settlement was originally called Mattapan, 
but later in the year was incorporated as Dor- 
chester, in the order by the court of assistants, 
at Charlestown, passed Sept. 17, and which 
also incorporated Boston. It was named after 
Dorchester, England, the home of some of the 
emigrants and of Rev. John White, the prime 
o’iginator of the movement which resulted in 
zhe Massachusetts Bay charter. As a settle- 
ment, it antedates Charlestown and Boston, and 
■WHS described in 1633 as “ye greatest towne in 
New r'l-pji The territory then extended 

nearly? :>") u to within a few rods of the 
Rhode Island line. It instituted the first special 
town government in New England. From it 
in 1636 went the company under Roger Ludlow 
which founded Windsor, Conn- ; and also, in 
1695, the company which established a settle- 
ment of Dorchester in South Carolina and ulti- 
mately founded Midway, Ga. By fortifying 
Dorchester TTeitrhf^. on March 5, 1776, Wash- 
ington forctcl rlie IhigliJi to evacuate Boston. 
The original town comprised Milton, Canton, 
Stoughton, Sharon, and Foxboro, besides parts 
of Wrentham, Dedham, the Hyde Park district 
of Boston, Squantum in Quincy, and South Bos- 
ton. Dorchester was the birthplace and early 
home of Edward Everett. Consult: History of 
the ToiA^n of Dorchester hy a Committee of the 
Dorchester Antiquarian and Historical Society 
(Boston, 1859) ; Oreutt, Good Old Dorchester: 
A WorTTO-tive History of the Toicn^ 1630~-'tS93 
(Cambridge, 1893) ; Everett, Dorchester in 1630^ 
1773, and 1855: An Oration delivered on July k, 
1855 (Boston, 1855). 

DOBCHESTEB, Daniel (1827-1907). A 
Methodist Episcopal clergyman. He w^as born 
VoL. VII.— 13 


in Duxbury, Mass., and was educated at Wes- 
leyan University, Connecticut. For three terms 
of four years each he was a presiding elder, and 
in 1854 he was a member of the Connecticut 
State Senate. From 1881 to 1885 he was his- 
toriographer of the New England Methodist His- 
torical Society and in 1885 was president of the 
National League (nonsectarian) for the Sup- 
pression of the Liquor Traffic and for some time 
was superintendent of Indian Schools for the 
United States- Among his published works are : 
Concessions of “Liheralists’^ to Orthodoxy 
(1878); The Prohlem of Religious Progress 
(1881); Giving and Worship (1882); Latest 
DrinTc Sophistries Yei'sus Total Abstinence 
( 1883) ; T7ie Liquor Problem in All Ages ( 1884) ; 
The Why of Methodism (1887) ; Christianity in 
the United States (1888) ; Romanism Versus the 
Public School System (1888). 

DOBCHESTEB, Lord. See Cableton, Sir 
Guy. 

DOBDOGtNE, dor'do'nyk A river of south 
central France, formed by the junction of the 
Dor and Dogne at the foot of Mont Dore. It 
flows west through the departments of Corrfeze, 
Lot, Dordogne, Gironde, and joins the Garonne 
13 miles north of Bordeaux. It is about 305 
miles long and navigable to Souillac, about 186 
miles. Ocean steamers ascend to Libourne. 

DOBDOG-HE. A southwestern department of 
France, formed of the ancient Province of Peri- 
gord, with small portions of Limousin, Angou- 
mois, . ■ ■■ S'*-' M (Map: France, E 3). Area, 
3561 square miles. Pop., 1901, 452,951; 1911, 

437,432. The surface is hilly, with occasional 
beautiful and fertile valleys, the borders of 
which are generally covered with vineyards. It 
has abimdant mineral deposits. It raises pota- 
toes, fruits, chestnuts, tobacco, and cattle. Cap- 
it;*L P.-Gl'II pv.). 

DOBDUrCin , dOrMrgKt, or DOBT. A town 
of tbe Netherlands, in the Province of South 
Holland, situated on an island in the Merwede 
(Meuse delta), 12 miles southeast of Rotter- 
dam (Map; Netherlands, 0 3). The town pre- 
serves a mediaeval appearance- Its large Gothic 
Groote Kerk has some beautiful wood carving, 
a fine nave and tower. The Merwede forms a 
large, deep harbor. Its trade in wine and lum- 
ber is considerable; its products include ships, 
sugar, chocolate, cigars, metal wares, glass, 
flour, and lumber. It is a centre for the East 
India trade, exporting Rhine and Moselle wines, 
chalk, coal, dried fish, and millstones. Pop., 1900, 
38,386; 1910, 47,304. Dordrecht, founded by 
Count Dietrich III of Holland in 1018, during 
the Middle Ages was the commercial centre of 
the country and a member of the Hanseatic 
League. The first assembly of the independent 
states of Holland was held here in 1572, and 
Dordrecht was the meeting place of the, famous 
Synod of Dort (1618-19), which affirmed the 
doctrines of Calvin. (Sec Dokt, Synod of.) 
The city was formerly on the mainland, but was 
separated from it by the of 1421. Onsult 

M. Graf, Beitrage : */ //■>'• ' '•’b'e d‘ r zu 

Dordrecht ( Basel, \ ''i ; . 

DOBEy d6r, or Mont Dore (often erroneously 
written Mont d’Or). A , mountain mass in 
France, comprised in tho group of Aur 

vergne (q.v. 1 Mountains in the j!p^artment of 
Puy-de-Dome. « They are oi .volqanie formation 
and. rise in the Puy-de-Sancy, which is , tfio 
highest peak of cential France, to the.^^ig^t 
of 6190 feet. , , , , „ 
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BOREl, do^a^ Path. Gustave (1833-83). A 
French illustrator, etcher, painter, and sculptor. 
He was born at Stmsaburp. Jan. 6, 1833, the 
son of an engineer. His talent was very preco- 
cious, At the age of 12 he drew sketches for 
lithographs, and in his fifteenth year he was 
regularly employed as an illustrator by the 
Journal pour Eire, at the same time exhibiting 
series of pen sketches in the salons. He had but 
little education in art, and the demand for his 
designs was too great to allow him the requisite 
leisure for technical training. As a caricaturist, 
he was successful, but he soon turned his atten- 
tion to the illustration of books. His Rabelais 
Illustrc, which appeared in 1854, established his 
reputation, and this work was followed by an in- 
credible number of others, equally famous. He 
was not only popular in France, but in^ the 
United States and i' • Europe, especially 

hi Prigl.'Til. where there was a Hord cult. He 
i r ‘ amazing facility and fecundity, ac- 
quiring great sums of money through his art. 
He was made a chevalier of the Legion of Honor 
in 1861 and officer in 1879. He died in Paris, 
Jan. 23, 1883. 

Lore’s reputation as an artist is due to his 
illustrations, in which his weird and fertile im- 
agination and his dramatic sentiment had op- 
portunity for full sway. His drawing, however, 
is often faulty. He uses landscape with success, 
especially in order to obtain the weird ^ and 
gloomy effects in which he excelled. Sometimes, 
as, e.g., in his last great work, Orlando Furioso 
(1880), his imagination runs riot, and his work 
becomes exaggerated and bizarre. His chief 
masterpieces of engraving, besides the Rabelais, 
mentioned above, are Don Quixote (1863) and 
Dante’s Inferno (1861). Among the numerous 
other works which he illustrated were Balzac’s 
Contes drolatiques (1856), Atala (1862), the 
Bible (1864), for which he furnished only the 
sketches, and La Fontaine’s Fables (1866). He 
illustrated a number of important works of Eng- 
lish literature, among which are Milton’s Para- 
dise Lost (ISCG), Tennyson’s Idylls of the King 
(1867-68), Coleridge’s Ancient Mariner (1876), 
and Poe’s Raven (1883). 

Dor6 aspired to be an historical painter and, 
with his accustomed facility, created many 
works, mostly of colossal proportions. In these 
his lack of technical training is particularly con- 
spicuous, especially his faulty drawing and liis 
lack of color sense. The English, however, made 
much of his painting, and there is still a per- 
manent exhibition of his pictures in London. 
His first exhibited canvas was the ‘'Battle of the 
Alma” (1855), and the best of his paintings are 
“Francesca da Bimini” and the “Neophyte” 
, TT*- 1 n . 1 - v,.ses, “Christ Leaving the 
I ■■ji* " !i*' ! ‘ ( i.i ‘■■.■-I Entry into Jerusalem,” 
attracted much attention. Dor<S’s landscapes 
and aquarelles are worse than his figure pieces. 
In them the artist strives after scintillating 
effects, but shows no real feeling for nature. 

As a sculptor, Ms technical deficiencies are 
even more evident. His best-known work is the 
monument to Alexandre Dumas in the Place 
Malesherbes, Paris. But he was more successful 
in a colossal vase, exhibited in the Exposition 
tJniverselle of 1878, and now 'in Golden Gate 
Park, Sa,n Francisco. The vase represents the 
“Vintage” and is decorated with numerous little 
figures of geniuses and animals, in which, in a 
graceful and delightful manner, the artist has 
expressed his exuberant fantasy. 


Consult: Delorme, Gustav Dor e (Paris, 1879) ; 
Boosevelt, Life and Reminiscences of Gustav 
Dore (London, 1885) ; Jerrold, Life of Gustave 
Dorej Claretie, Peintres et scidpteurs contempO' 
rains (2d series, Paris, 1884) ; Hamerton, in 
Fine Arts Quarterly Revieic, vol. iii (London, 
1864) ; Beraldi, Les graveurs du IDibme siecle 
(Paris, 1885). 

DOHEE. A local name in French-speaking 
parts of Canada for the wall-eyed pike {SUzo- 
stedion ) . 

DOHE^MTJS, Charles Avery (1851- ^ ). 

An American chemist, born in New York City. 
He graduated from the College of the City of 
New York in 1870 and gained his Ph.D. at 
Fleidelberg. As assistant, and then as adjunct 
professor of chemistry, toxicology, and medical 
jurisprudence, he was a member of the faculty of 
Bellevue Hospital Medical College from 1874 to 
1879; he held professorships in the University 
of Buffalo (1879-82) and in the American Veter- 
inary College, New York (1882-92); and for 
22 years taught chemistry and physics (acting 
professor, 1903-04) at the College of the City 
of New York. He obtained patents for a me- 
chanical gas furnace and for processes for 
softening water, for making hydrofluoric acid, 
for treating kryolith, and for extracting alumina 
from clay. Besides numerous articles in scien- 
tific journals, his publications include Report 
on Photography, Vienna Exposition (1873) and 
the section “Gaseous Poisons,” in the Text-Booh 
of Legal Medicine and Toxicology (1903). 

DOHEMUS, Robert Ogden (1824-1906). 
An American chemist, born in New York City. 
He graduated in 1842 at New York University, 
pursued studies in chemistry in Paris in 1847- 
48, established a chemical laboratory in Now 
York in 1848, and gi-Muiisibd from the medical 
department of New \urk University in 1860. 
In 1861 he was appointed professor of chemistry 
and toxicology in the Bellevue Hospital Medical 
College and in 1864 professor of chemistry and 
physics in the College of the City of New York. 
He patented several chemical processes, includ- 
ing methods of fire extinguishing. 

DOBEMirS, Mrs. Sarah Platt (Haines) 
(1802-77). An American philanthropist, born 
in New York City. Slie early became interested 
in missionary and philanthropic enterprises and 
was active in organizing the Greek Relief So- 
ciety in 1828, and in founding permanent homes 
and hospitals, particularly for women. Among 
these may be mentioned the Isaac T. Hopper 
Home for women ' ■ ■ “ from prison, the 

House and School < ' I- ■ for poor women, 
and the New York Woman’s Hospital. In 1860 
she established the Woman’s Union Missionary 
Society. Her efforts in behalf of the wounded 
soldiers during the Civil War occupy an impor- 
tant place among her many noble works. 

DOREZ, L^ion (Louis Marie) (1864- ). 

A French librarian and writer on the Renais- 
sance. He was born in Villemaur, Aube, and 
studied at the Ecole des Hautes Etudes, the 
Sorbonne, and the Ecole des Chartes. In 1890— 
93 he was in the French School at Rome, and 
then became an assistant in the Biblioth&que 
Nationale, where in 1905 he was made librarian 
of the department of manuscripts. In 1911 he 
received the honorary degree of LL.D. from St. 
Andrews University. He edited the Revue des 
BibHothdgues and the BibUotMque UtHravre de 
la Renaissance. , , n , 

DOBIA, dd'rl-a, Andrea (c.1468-1560). A 
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Genoese admiral. In the first half of his long 
career he fought in the service of various Italian 
princes. When Genoa was freed from French 
domination at the close of the reign of Louis 
XII, Doria, at the age of about 45 years, was 
appointed captain general of the galleys and 
cleared the northern Mediterranean of African 
pirates. During the first war between Francis 
I of France and Charles V, Doria commanded 
the French fleet, reenforced by his own galleys, 
and inflicted everywhere severe losses upon the 
enemy. After the defeat of Francis I near Pavia 
( 1525 ) Doria accepted the command of the papal 
fleet, but upon the return of the King from cap- 
tivity entered once more the French service, 
with the title of High Admiral of the Levant. 
He blockaded Genoa because it had espoused the 
cause of the Emperor, but, finding the independ- 
ence of his country threatened by the French, 
Doria with his whole force went over to the Em- 
peror and by so doing hastened the deliverance 
of Italy from French domination. In 1528 Doria 
entered Genoa without resistance, and, refusing 
the title of sovereign offered by the Emperor, es- 
tablished a new form of govc^rriTnont, which re- 
mained in vigor up to the end of the republic. 
The grateful country decreed him the title of 
“Father of Peace.’’ In 1532 Doria won a deci- 
sive victory over the Turks near Patras, and the 
conquest of Tunis (1535) was chiefly his work. 
He distinguished himself in the disastrous expe- 
dition of Charles V against Algiers in 1541. Dis- 
turbed in his last years by the conspiracy of 
Fiesco (q.v.), Doria took fierce revenge upon 
the conspirators for tlie death of his nephew 
Gianettino. He died without offspring at Genoa 
in the ninety- third year of his life. Consult 
Petit, Andre Doria (Paris, 1887), and Guerrazzi, 
Vita di Andrea Doria (Milan, 1874). 

DO'^KIA.HS (Gk. Acapieisj Dorieis, Lat. Dores, 
from Gk. Aojpls, Doris). One of the three prin- 
cipal peoples of ancient Greece. According to 
the h grri'T rl ey took their name from Dorus, the 
son ox 1 li II» n, who settled in Doris (q.v.) , which 
was always regarded by the Dorians as their 
mother country. The ancestors of the Dorians 
seem to have come from the north or the north- 
west, under the pressure of the great southward 
movement of the Illyrian tribes, which brought 
to a close the Mycenaean age in Greece. At first 
they probably occupied much of the later Phocis 
and Locris, and were only later forced hack into 
the little mountain district of Doris. From the 
north coast of the Corinthian Gulf they seem to 
have crossed to the Peloponnesus and to have 
made extensive voyages from Haupactus. Do- 
rians invaded and occupied Crete, and, though 
the northern coast of the Peloponnesus was not 
conquered, other adventurers seem to have at- 
tacked by sea Laconia, Argolis, and Corinth. 
Only in Laconia do the invaders seem to have kept 
themselves separate from the conquered tribes, 
and the Spartans were always regarded as the 
representatives of the unmixed Dorian blood. 
In Greek legend this conquest of Peloponnesus 
was connected with the mythical return of the 
Heraelift^, or descendants of Heracles, and 
plabed abont 1104 b.o. It is probable that the 
migrations did occur during the twelfth and 
eleventh centuries B.c., or even earlier, and from 
the north or the northwest. From Peloponnesus 
the Dorians colonized the southwest corner of 
Asia Minor and the neighboring islands and 
planted settlements in Sicily and southern Italy. 
In historical times the Dorians seem, in genera^l. 


characterized by a conservative and somewhat 
stolid character, though by no means insensible 
to art and poetry. Consult: K. 0. Muller, Die 
Dorier (2d ed., by Schnei dewin, Breslau, 1844) ; 
Busolt, Die Lahedaimonier und ihre Bundesge- 
nossen (Leipzig, 1878) ; Beloeh, “Die Dorische 
Wanderung,” in Rheinisches Museum, 45 
(1890) ; Wilamowitz, Euripides’ HeraMes (2d 
ed., Berlin, 1895) ; Meister, “Dorier und Achaer,” 
in Ahhandlungen der Jconiglich sachsischen Ge- 
sellschaft der Wissensohaften, 24 (Leipzig, 
1904) ; and the histories of Greece by Grote, 
Beloeh, Busolt, Holm, and Ed. Meyer. For the 
Doric dialect, see Greek Language. 

DOB'IC OBDEB. The oldest and simplest of 
the three Greek orders and the second of the 
five Roman orders, as usually enumerated. See 
Orders of ARCHiTEcrtmE. 

DOBID. A sea slug. See Nudibbanchiata 
and accompanying Colored Plate. 

DOBIGUY^ do're'ny^', Nicolas (1657-1746). 
A French engraver and painter. He was born 
in Paris and was the most celebrated of a well- 
known family of artists. His father, Mjckel 
( c.1617-65), a pupil of Vouet, was a painter 
and line engraver who developed a peculiar 
technique well suited to reproduce Vouet’s pa- 
thetic style. His brother Louis (1654-1742), 
a clever fresco painter and etcher, was a pupil 
of Lebrun and afterward went to Verona, where 
he lived many years. Most of his work is still 
in that city. During a visit to Austria he exe- 
cuted his best work, the frescoes in the church 
of Santa Maria Maggiore at Trent (since de- 
stroyed), and decorative paintings for the pres- 
ent Ministry of Finance in Vienna. Nicolas was 
a pupil of his father. He spent 28 years in Italy 
and after his return to France was called to 
England by Queen Anne to engrave Raphael’s 
cartoons at Hampton Court (see Raphael), 
representing scenes from the New Testament. 
After this commission, which required from 
1711 to 1719, he returned to Paris and was 
made a member of the Academy (1725). He is 
the first of the noted Raphael engravers and 
reproduced many other old masters. His tech- 
nique is richer and more varied than that of his 
father, and his art, which was influenced by 
Audran, marks the transition from the seven- 
teenth to the eighteenth century. His paintings 
were of historical and religious subjects and are 
of less value. 

DO'BION, Fr. pron, Sir Antoine 

AiM]fe (1818-91). A Canadian statesman and 
jurist. He was born at Sainte Anne de la Pa- 
rade, Province of Quebec, was educated at Nicolet 
College, and was admitted to the bar in 1842. 
He represented Montreal from 1854 to 1861 and 
Hochelaga from 1862 to iafi7 in the Legislative 
Assembly of the Province of Canada, and after 
confederation was a member of the Dominion 
Parliament for Hochelaga from 1867 to 1872, 
and for Napicrvillo from then until 1874.. With 
L. J. Papineau (q.v.) he was one of the founders,, 
and during his political career a leader, of “Le 
Partie Rouge,” the advanced section of French- 
Canadian Liberals, corresponding in some degree- 
to the “Clear Grits” of Upper Canada (Ontario)., 
(See Political Parties, Canada.) In 1858 ho 
was Commissioner of Crownlands and French' 
Canadian leader in the famous two-days-long 
Brown-Dorion administration. In 1859, dissat- 
isfied with the legislative union of Upper apd 
Lower Canada, he helped to set on foot a move- 
ment for the federation of those provinces. In 



DORIS 


DORlVrOIJSE 


190 


1862 he became Provincial Secretary in the Mac- 
donald-Sicotte administration and in 1863-64 
was again French-Canadian leader in the Mac- 
donald-Dorion administration, of which John 
Sandfield Macdonald (q.v.) was Premier. After 
confederation Dorion in 1873 became Minister 
of Justice in the Liberal administration of Alex- 
ander Mackenzie. In 1874 he was appointed 
Chief Justice of the Province of Quebec, a posi- 
tion he adorned for 17 years. 

DORRIS (Lat., from Gk. Acop/s). A small 
mountainous district of ancient Hellas, between 
Phocis, ^tolia, and Loeris, the original ^ home, 
tradition said, of the Dorians (q.v.). With its 
four towns, Boium, Cytinium, Erineus, and Pin- 
dus, it formed the Doric Tetrapolis, which suf- 
fered severely in the Phocian, JEtolian, and Mace- 
donian wars. Doris was also the name of the 
southwestern part of Caria, together with the 
islands of Cos and Rhodes, where were situated 
Dorian colonies, which formed at one time a 
hexapolis. In modern Greece Doris forms an 
eparchy in the nomarchy of Phocis. Consult 
Lolling, in Athemsche Mittheilungen, vol. ix 
(Athens, 1884). 

DORIS. See Nudibbanchiata. 

DORISLAXTS, do-^rgs-lous, Isaac ( 159o- 
1649). A Dutch-Englisli scholar, lawyer, and 
diplomatist, born at Alkmaar, North Holland. 
He studied at the University of Leyden, removed 
to England, and in 1627 was appointed to the 
chair of history, newly established at ■ ' • ' ' 
by Lord Brooke, and first offered ^ > 

From this professorship he was compelled to 
withdraw for his justification of the Dutch re- 
volt against Spain. In 1629 he became a com- 
moner of the College of Advocates, about 1640 
was appointed Judge Advocate, and in 1648 a 
judge of the Court of Admiralty. He assisted 
in the trial of Charles I, and in 1649 was sent 
by the Council of State of the Commonwealth to 
conclude a treaty between England and the 
Dutch Republic. He was murdered at Tlui 
Hague by a party of Royalists on May 12, 1640, 
an attack the day before having failed. 

DORK'ING. A market town of Surrey, Eng- 
land, in a picturesque valley on the Mole,^ 26 
miles south-southwest of London, on the ancient 
Roman road between London and Chichester 
(Map: England, F 5). Its chief trade is in 
flour; and in lime and chalk from adjacent pits. 
Dorking gives its name to a five-toed breed of 
domestic fowl. Pop., 1901, 7670; 1911, 7850. 
Near the town is Deepdene, the beautiful eoun- 
tryseat of the Duke of Marlborough, where Dis- 
raeli conceived and wrote part of Ooningsdy. 

DORKING (from Dorking in England). A 
long-established breed of domestic fowls, distin- 
guished chiefly by tho presence of a fifth toe on 
the hinder part of the foot below the spur. The 
breed is especially valuable for the table. Sec 
Fowl, and Colored Plate of Fowls. 

DORKING, Battle of. Tlie history of an 
imaginary invasion of England, written by Gen. 
George J. Chesney, in 1871, to call attention 
to the weakness of British defenses. 

DORCVCANT (Fr., sleeping). A term in her- 
aldry dc-noiing an animal in a sleeping or recum- 
bcml' attitu»l<\ with its head resting on its fore- 
paws. 

DOR'MBR (OF. dormeor, sleeping room, from 
Lat. dormitorium, from Jo 10 -hip: so 

called O'- hrini; priiM}irn_\ litdro.>m . ,jor 

DoEKrit Wivoow. V -Vructure. usually gabled, 
projecting from a sloping roof to hold a ver- 


tical window, for the lighting of a room or other 
space under the roof. The structure may extend 
out to the plane of the wall, and its front be of 
masonry resting upon the wall, as in the more 
monumental types; or the whole structure may 
be of wood or metal, set farther back and higher 
up on the roof slope. The dormer appears in 
early Gothic buildings and becomes a rich fea- 
ture of late Gothic stone and timbered archi- 
tecture and of the Renaissance in France and 
those northern countries where steep roofs 
abound. 

DOR'lVlITORir (Fr. dormitoire, Lat. dormito- 
.rium^ from dor mire, to sleep). 1. A sleeping 
apartment containing several beds, especially one 
in a large institution, asylum, or school. The dor- 
mitories of mediaeval monasteries were often of 
artistic interest, being large halls divided length- 
wise by rows of columns. They were of two 
types: {a) The open hall where all slept, to- 
gether or in cubicles separated merely by low 
wooden partitions, with hangings at the en- 
trances; {h) a building with separate cells open- 
ing from a corridor. The first was the primitive 
Benedictine type and was brought back among 
the Cistercians by St. Bernard, but the self-in- 
dulgent Order of Cluny (tenth century) had al- 
lowed to each monk a separate cell, and this 
became the general custom after the fourteenth 
century. 2. A college building containing living 
rooms for students (especially in American 
usage) . 

DOR^'MOTJSE' (from archaic dorm, to sleep, 
from Icel. dorma, from Lat. dormire, to sleep -f- 
mcnise). A small, arboreal rodent of the Old 
World family Muscardinidse. The dormice, in 
adaptation to a squirrel-like existence, have come 
to resemble those animals in miniature, but in 
organization are much more nearly allied to the 
true mice (Muridse). There are four molar 
teeth on each side in each jaw, their summits 
marked by transverse ridges. There arc no check 
pouches and no caecum. The ears reseinblc those 
of mice. The fur is veiy fine and soft. The tail 
is long and somewhat squirrol-like. The dormice 
are beautiful little animals, natives chiefly of the 
south of Europe ; but some species are also found 
in Asia and Africa, and the genus QrapJiiurus 
is entirely African. Four genera, containing 
about a dozen species, are included in the fam- 
ily. The best-known species is the red dormouse, 
muscardine, or hazel mouse (haselrnaus) {Mus~ 
cardinus avellanarius) , an inhabitant of woods 
in most parts of Europe. It is about the size of 
a house mouse, with head proportionally large; 
has a rather pointed muzzle, large prominent 
eyes, and a flattened tail thickly clothed with 
rather long hair; and is of a tawny red color 
on the upper parts and white beneath. It is 
extremely gentle and easily tamed; feeds on 
beech mast, acorns, hazelnuts, grain, etc.; and 
spends the colder parts of winter in a state of 
torpidity, although in mild weather it wakens 
up to consume a little of the store of food wluch, 
like squirrels, it lays up for that season. It 
makes a nest of tangled or interlaced herbage, 
entered from above, usually in some c^pse or 
underwood, and produces about four young ones 
at a birth. It often assumes a remarkable pos- 
ture in feeding, suspending itself by its hind 
fet-t: more generally it sits upon its haunches 
and holds food' in its foropaw-i. The fat 
dormouse {^fyo£]cus. or Ohs. glift) is a larger 
species, grayish brown, about the size of a rat, 
with ,a tail' very much like that of a squirrel,' 
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and is a native of the south of Europe, where it 
inhabits forests, leaping from branch to branch 
with great agility. The garden dormouse {Elio- 
mys nitela, or'" Dyromys nitedida) , common in 
Europe as far north as Poland, is frequently 
found in gardens and even in outhouses. It is 
often very destructive of the fruit of wall and 
espalier trees. It is rather smaller than the fat 
dormouse and has the tail tufted only at the ex- 
tremity. It is called lerot in France and Gar- 
tensehlafer in Germany. 

DORH, Axexandeb von (1838- ). An 

Austrian economist, born at Wiener-Neustadt. 
He became editor of the Triester Zeitung in 
1872 and in 1884 established at Vienna the 
y oncsicirtschaftlicTie W ochenschrift — a publica- 
tion followed in 1888 by the Exporthompass, a 
commercial yearbook of the Vu-n 0 TTnuu.M ‘a n 
monarchy. He was editor of tne illustrated 
work entitled Die Seehafen des 'Weltverkehrs 
(1889 et seq.) and in 1885 published the im- 
portant work Kriegsmarine und Y olkswirtsahaft 
in Oesterreich-TJngarn. He wrote also Ameri- 
kanisches (1900). 

DORH, Eael van. See Van Dobn. 

DORH, Johann Albrecht Bernhard (1805- 
81). A Russian Orientalist, born at Scheuer- 
feld. Duchy of Coburg. He studied at Halle 
and Leipzig and later successively became pro- 
fessor of Oriental languages at the University 
of Kharkov (1826), professor of the history 
and . ■ \ ^sia at the Oriental Insti- 
tute, '■I. 1’ I"' (T835}, director of the 

Asiatic Museum (1842), and chief librarian of 
the Imperial Public Library (1843). His works, 
which are devoted to the history and language 
of Af/Mui-taD nnd Caucasia, include: JJeher 
die I des persischen, germani- 
schen, und griechisoh-lateinischen Sprachstammes 
(Hamburg, 1827) ; Auszilge aus muhammedan- 
ischen Schriftstellern (St. Petersburg, 1858); 
Catalogue des manuscrits et xylographes orien- 
faux de la Bihliotheque Imperiale (1852); Cas- 
pia: Ueher die Einfalle der alten Russen in 
Taharistan (1876); A Ghrestomathy of the 
Pushtu, or Afghan Language (with a glossary, 
1847) ; Bistory of the Afghans, translated from 
the Persian of Bymat Allah (2 vols., 1829—36). 
The two works last-mentioned were written by 
the author in the English language. 

DORHER, dSr^ner, August Johannes (1846- 
). A German theologian and philosopher, 
son of Isaac August Domer. He was bom in 
Schiltbach, Baden, and was educated at the uni- 
versities of Berlin, GSttingen, and Tubingen. 
In 18^9 he was minister of German congrega- 
tions in Lyons and Marseilles. He traveled in 
the Orient, became a teacher at Gottingen 
(1870), and after a trip to Korth America in 
1874 became professor and director of the Wit- 
tenberg Theological Seminary- In 1890 he 
went to Kbnigsberg and in 1908-09 was rector 
of the university. He edited his father's cor- 
respondence with Martensen (1888) and his 
Bystem der christlichen Sittenlehre (1885) ; 
and he wrote: Augustinus (1873) ; Kvrche uUd 
^Reieh ^ Cottes ( 1883 ) ; Predigten vom Reiohe 
Cottes^ (1880) ; Dem Aridenhen von L A. Dorner 
(1885); Das mcnschliche Erkenncn (1887) ; 
Das menschliche Harvdeln, pMlosophische EthiJc 
(1895) ; GrUnd7'iss der Dogmengeschichte {lS9d) ; 
Encykdopdctie d4r Theologie (1901); *C^ndriss 
der Religionsphilosophie (1903);- Eeilsglaube 
und Dogma (1905)'; Die Entstehung der christ- 
lichen Dogmen (1907); Pessimismus, Bietzsche, 


und Xaturalistnus (1911); Die Metaphysik des 
Christentums (1913); and many contributions 
to theological journals. 

DORHER, Isaac August (1809-84). A 
German theologian. He was born at ISTeubausen 
ob Eck, Wiirttemberg, June 20, 1809, the son of 
a Lutheran minister. He studied at Tubingen 
and became a professor there in 1837, at Kiel, 
1839, and in 1843 professor of divinity and 
councilor of the consistory at K-‘b ^ j-b From 
1847 to 1853 he held a chair ai 15 iiin, ihen re- 
moved to (^ttingen, and in 1861 was appointed 
professor of systematic theology and exegesis in 
the University of Berlin. His best-known work 
is the History of the Development of the Doc- 
trine of the Person of Christ (1861-63). Other 
works, translations of which have been pub- 
lished, are: Bistory of Protestant Theology 
(1871); System of Christian Doctrine (1880- 
84); Christian Ethics (1887). He died at 
Wiesbaden, July 8, 1884. He was a strong up- 
holder of » " ■'"’iristianity as opposed 

to German 1 . * His eschatological 

views, which were not fully in accord with the 
prevalent theology, were separately translated 
by Newman Smyth, Dorner on the Future State 
'(New York, 1883). Consult the important 
Briefwechsel zicischen H. L. Martensen und I. A. 
Dorner (Berlin, 1888). Consult also Pfleiderer, 
The Development of German Theology Since 
Kant (New York, 1890). 

DORGSriCK, DORNTC, or DORNOCK. A 
species of stout linen cloth woven in a simple 
diaper pattern. Dornicks were formerly made 
in considerable quantity at Dornich, or Tournay, 
in the Netherlands, and hence their name. From 
this place the manufacture was probably car- 
ried to Norfolk, England, by the Dutch, who 
emigrated thither during the persecution of 
the Duke of Alva. 

DORNOCH, dbr'nSG. A royal hurgh and the 
capital of the County of Sutherland, Scotlanclj 
situated on the north shore, near the entrance 
to the Dornoch Pirth — an inlet of the North 
Sea, running 25 miles inland, and separating 
Sutherlandshire from Boss and Cromarty (Map: 
Scotland, D 2). The cathedral, built a^bout 
1245 by Bishop Gilbert Murray, was partially 
burned in 1570, but was restored in 1837 and 
is now used as the parish church. Dornoch 
was in olden times the residence of the bishops 
of Sutherland and Caithness. The castle, which 
was the bishop’s palace, was destroyed in 1570, 
and only its west tower remains. The town is 
a favorite summer resort on account of its ex- 
cellent golf links and sea bathing. Skibo Castle, 
4 miles west of Dornoch, was bought in 1898 by 
\ii.livw Cnrneirio. Pop. (of municipal burgh), 
Pi(«!. 62-1: l*»!L 741. 

DORNBOSCHEN, dorn'res-Ken. The German 
equivalent for ^The Sleeping Beauty.' 

DOROHOI, d&'r&-h6'^. A town of noTthern 
Bumanih, situated near the Austrian frontier 
.ATap: Tuikov in Europe, FI). It is^ cohneoted 
by rail with" Jassjr and has a popdlatiofi of 
n899) 12.701, of vliom nearly 7900 are Jews. 
A lively trade in Timber is (‘‘arried on in the 
town. *^An annual fair is ^held on the 12th of 
June, ‘ V > - > ‘ ^ ^ 

DOR'OTHE'A. 1. An unfortunate lady, 
whose story is told in Cervantes’ Don Quixote. 
2. The heroine of Goethe’s idyllic poem '"Her- 
mann and Dorothea.” 3. The courageous Scot- 
tish Queen in Greene’s James the Fourth, who 
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sacrifices herself for the good of her country. 
4. The overserious Miss Brooke in George Eliot’s 
Middlemarch. 

DOROW, do'rd, Wilhelm (1790-1846). A 
German arehseologist, born in Konigsberg, He 
held various diplomatic positions from 1812 to 
1827. In the latter year he visited Italy, where 
he began an important series of excavations 
which resulted in numerous discoveries and the 
valuable collection of Etruscan antiquities now 
owned by the Berlin Museum. He published: 
Opf erst alien und Grabhiigel der Oermanen und 
Romer am Rhein (2 vols., 1819-21) ; Etrurien 
und der Orient (1829) ; Yoyage archeologique 
dans Vancienne Etrurie ( 1829 ) . 

DOROZSMA, d6'r6zh-mQ. A market town of 
Hungary, in the County of Csongrad, about 10 
miles west-northweSt of Szegedin. It is in the 
midst of a fertile country, the inhabitants of 
which are largely engaged in cattle raising. 
There are several salt lakes near by. The town 
was almost wiped out by an inundation of the 
Theiss in 1879. Pop., 1900, 15,014; 1910, 17,719. 

DOR'PAT, formerly also written DORPT 
(Russian official name Yuriev^ Esth. Tartolin, 
Lett. Tehrpata) . A town in the Russian Gov- 
ernment of Livonia, on the Embach, 163 miles 
southwest of St. Petersburg (Map: Russia, 0 3). 
The fame of the town is due to its university. 
The Domberg, situated at the northwest ex- 
tremity of the town, was formerly occupied 
by a citadel, a cathedral, and a bishop’s palace; 
it now is the site of an observatory, a library, 
and a number of buildings connected with the 
university. Dorpat has a number of Protes- 
tant churches, a town hall, a monument to 
Barclay de Tolly, a native of Dorpat, fine prom- 
enades, and a botanical garden. It is protected 
by dikes from the overflowing of the Embach. 
Besides the famous university there is a teach- 
ers’ seminary, a veterinary school, several gym- 
nasia, and a number of scientific societies. In 
industrial importance Dorpat occupies in Li- 
vonia a position next to Riga. Its situation 
at the meeting point of the Riga, Peman, Revel 
Narva, and Pskov roads confer on it trade ad- 
vantages which have benefited its inhabitants. 
There are a number of manufacturing estab- 
lishments. The population (42,421 in 1897) 
was 44,140 in 1011, consisting principally of 
Esthonians and Germans, including also some 
Russians and Jews. The official language is 
Russian, but German is spoken by a large 
proportion of the inhabitants. Dorpat is be- 
lieved to have been founded by Prince Yaroslav 
I in 1030. With its capture by the Teutonic 
Knights in 1225 the town became the seat of a 
bishop and subsequently a commercial centre 
and a member of the Hanseatic League. In 
1559 it was captured by the Russians, who in 
1582 coded it to Poland. It was subsequently 
taken by the Swedes, the Poles, and the Rus- 
sians. In 1704 it came into the permanent pos- 
session of Russia. In ,1708 the Russians nearly 
destroyed the town and removed the inhabitants 
to^the interior of Ru-sia. Con-ult TIausmann, 
-4^.9 dor OesoMchte der Stadt Dorpat (Dorpat, 
1872). 

DORPAT DNIVERSITY. See YtmiKV XJot- 

VEUSITT. . , ^ * 

DSRPFEIjD, dSrp^fSlt, Wilhelm (1853- 
). A German archaeologist. He was born 
at Barmen and was educated at the Bauakad- 
emie, Berlin. From 1877 ^4o' 1881 he took'patt in 


the excavations at Olympia ( q.v. ) , becoming 
director of the technical operations there in 
1878. In 1887 he was appointed secretary of the 
German Archaeological Institute ut Athens, with 
which institution lie had for several years been 
associated as architect. He conducted excavations 
in many parts of the ancient Greek world, not- 
ably in connection with the study of the ancient 
Greek theatre; the results of these were set forth 
in Dorpfeld-Reisch, Das griechische Theater 
(Athens, 1906). This book was elaborately ex- 
amined by Goodell, in American J ournal of 
Philology, vol. xviii (1897). He occasionally co- 
operated with Schliemann ( q.v. ) , and completed 
his excavations at Troy. He was collaborator 
with Ourtius and others on the work entitled 
Ausgrahungen zu Olympia (1877-81) and as- 
sisted Schliemann in the preparation of the pub- 
lications Troja (1884) and Tiryns (1886). He 
wrote Troja und Ilion (2 vols., 1902), and pub- 
lished many articles in archiBological journals, 
on the results of excavations, conducted by him- 
self or others, in widely separated parts of the 
Greek world. 

DORR, Julia Cakoline (Ripley) (1825- 
1913). An American author. She was born at 
Charleston, S. C., but early removed to New York 
and then to Rutland, Vt., where she married 
Hon. Seneca R. Dorr. She wrote much from her 
earliest yciars, but published nothing till 1848, 
when her verse and prose began to take a promi- 
nent place in American 's Among her 

books are: Isabel LesUi 'J"’", . Farmingdale 
(1854); Lanmere (1856); Sybil Huntingdon 
(1869); Expiation (1872); Bermuda (1884); 
The Flower of England’s Face (1895) ; A Cathe- 
dral Pilgrimage (1896) ; In King’s Houses 
(1898). She is best known, however, for vol- 
umes of thoughtful, artistic verse: Poems 
(1871) ; Friar Anselm and Other Poems (1879) ; 
Daybreak: An Easter Poem (1872) ; Afternoon 
Songs (1885); Aftergloio (1900); Beyond the 
Sunset (1909) ; La^t Poems (1913). A collected 
edition of her poems appeared in 1892. 

DORR, Riieta Chiloe. An American author 
and social worker, born in Omaha, Neb. After 
studying for two years at the University of 
Nebraska she became editor of the woman’s de- 
partment of the New York Evening Post (1902- 
06), and a member of the staff of Hampton’s 
Magazine (1908-11). She made special investi- 
gations as a worker in factories, mills, and de- 
partment stores in order to study the labor 
conditions for women and children. Besides 
i|.,. •j'.T’in,-. ml', les, she is author of What Eight 
Ms ■ ,'i \\ ', M'w Want (1910). 

DORR, Thomas Wilson (1805-54). An 
American politician, famous as the leader of 
“Dorr’s Rebellion” in Rhode Island. He was bom 
in Providence, R. I., graduated at Harvard in 
1823, studied law and was admitted to the bar, 
was a member of the State Assembly from 1833 
to 1837 and became identified with the move- 
ment for an extension of the right of suffrage 
in, the State. By an Act of 1798 the suffrage 
had been granted only to those who had a free- 
hold valued at $134 or bringing an annual rental 
of $7, The apportionment of representatives, 
moreover, was unfairly made, Providence and 
Portsmouth, e.g., having the same number, 
though in 1840 the population of the former 
was 20 times as great as that of the latter- 
A suffrage party organized (1840) to effect the 
needed reforms called a constitutional conven- 
tion, which met in October and framed a consti- 
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tntion which in December was accepted by a 
large majority of the people. A constitutional 
convention called by the Legislature adopted a 
constitution (in February^ 1842) which was 
rejected at the polls. In April the “Suffragists” 
elected Dorr Governor, while the opposing party, 
or “Landholders,” chose Samuel W. King; both 
were formally inaugurated. In answer to a 
“Suffragist” attempt to seize the arsenal at 
Providence, Governor King, on May 18, pro- 
claimed martial law. Dorr made an effort to 
secure the support of the Federal authorities at 
Washington, but failed, and returned to Rhode 
Island, where his support soon collapsed. He 
ffed to Connecticut, but upon his return was 
arrested, convicted of high treason, and, in 
June, 1844, sentenced to imprisonment for life. 
In 1845, however, he was released. Though the 
methods of Dorr were revolutionary and unwise, 
they served to attract general attention to the 
archaic and inequitable provisions of the State 
constitution and led to the adoption in Novem- 
ber, 1842, of the present constitution. By its 
provisions, and by amendments passed in 1886, 
1888, and 1893, the suffrage has at last been 
made virtually universal. Consult King, The 
Life and Times of Thomas W. Dorr (Boston, 
1859), and Mowry, The Dorr War (Providence, 
1901). 

DOR^ANCETOjNT. a borough in Luzerne 
Co., Pa., opposite Wilkes-Barre, on the Susque- 
hanna River, and on the Delaware, Lackawanna, 
and Western Railroad. It is purely residential 
and contains a hospital. Pop., 1900, 2211; 
1910, 4046. 

DOEi'RIEORTH. a character in Mrs. Inch- 
bald’s Simple Story, 

DOH'IIIT, Amt. The unselfish heroine of 
Dickens’s novel, Little Dorrit. 

DORR’S REBELLION. See DoBR, Thomas 
Wn.soN. 

D’ORSAY, ddr'sfi', Alfred Gijillattme Ga- 
briel, Count (1801-1852). A French gentleman, 
famous chiefly as a leader of society in London 
and Paris^ Through a morganatic marriage he 
was a grandson of the King of Wiirttemberg and 
'\ -1 i ‘ J! r.i'nily known for its devotion to 
!'.* It ■■■r In December, 1827, he mar- 

ried Lady Harriet Gardiner, then 15 years of 
age, the daughter of the English Earl of Bles- 
sin^on. The union was not happy and was dis- 
solved soon after Blessington’s death, in 1829. 
From that time until his death D’Orsay lived 
near the Countess of Blessington and made her 
residence at Gore House the centre of the fash- 
ionable, artistic, and literary society of London. 
In 1849 the change of government brought about 
their return to Paris, where D’Orsay painted a 
portrait of ex-King Jerome, executed busts of 
Lamartine and Prince Napoleon, and just before 
his death was appointed director of fine arts. 
He was tall and well built, was strikingly hand- 
some, and was an excellent conversationalist, 
and for many years was regarded as an arbiter 
elegantiarum and the beau ideal of the fashion- 
able gentleman. An accurate description of him 
is given by Disraeli in his novel Henrietta 
Temple, where D’Orsay appears as “Count Mira- 
bel.” . Consult Richard Madden, Life of Lady 
Blessington (London, 1855). 

DORSE (Ger. Dorsch, haddock, Dan. torslc, 
Eng. also torsk, tusk). The Baltic cod (GadAis 
callarias ) , a variety of the common cod, found 
in the Baltic arid the neighboring seas. 

DOR'SET or DOR'SETSHIRE (from AS. 
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Dorscete, from dor, water, from OWelsh duhr, 
W’elsh, dtvfr. Corn, dofer, dour. It. dobar. Gall. 
dubron, water -f- AS. scete, settlers scu'e, 
scyre, shire). A maritime county in the south 
of England, on the English Channel, between 
Devonshire and Hampshire ( Map : England, D 
6 ) . It is an agricultural and stock-raising 
county, with an area of 987.9 square miles. Pop., 
1901, 202,063; 1911, 223,274. On the east 

shore is Poole Harbor, a deep, lakelike inlet, 
sonth of which are the Isle of Purheck and, to 
the west, St. Albans Head, Weymouth Bay, and 
Portland Roads. Along this coast are Lyme 
Regis, Charmouth, Bridport, Weymouth, Lul- 
worth, and Swanage, all attractive watering 
places. Inland the surface is mostly irregular, 
the ranges in the southeast occasionally reach- 
ing an altitude of nearly 1000 feet. The prin- 
cipal rivers are the Stour, the Cale, the Lidden, 
the Frome, the Yeo, and the Char. The county 
contains a number of valuable prehistoric ruins, 
the most noted of which is Maiden Castle, near 
Dorchester, which was probably erected many 
years before the Roman invasion. Many inter- 
esting relics of the Roman occupation have also 
been discovered. Capital, Dorchester (q.v.). 

DORSET, Earl of. See Sackville. 

DOR^SEY, George Amos (1868- ). An 

American anthropologist, born at Hebron, Ohio. 
He graduated from Denison University in 1888, 
studied at Harvard, made anthropological in- 
vestigations in South America, and was superin- 
tendent of archseology in the department of an- 
thropology at the Chicago Exposition (1892- 
93), After two years of teaching at Harvard 
he became assistant curator of anthropology 
(1896) at the Field Museum of Natural History, 
Chicago, and curator (1898). He also served as 
professor of comparative anatomy in the den- 
tal school of Northwestern University, as as- 
sistant professor of anthropology and associate 
professor (after 1908) at the University of 
Cbi-Mgo. and as a member of the editorial staff 
<-f t-< K buMgo Tribune. For the Field Museum 
he traveled through Europe, Africa, Asia, and 
Australasia in 1908. Dorsey was president of 
the American Folklore Society in 1903. He is 
author of more than 70 papers on anthropology 
and anatomy. 

DORSEY, James Owen (1848-95). A dis- 
tinguished American anthropologist, born in Bal- 
timore, Md. After a course at the Theological 
Seminary of Virginia lie was ordained a deacon 
in the Protestant LpiscoTial church in 1871 and 
assigned to missionary work among the Ponca 
and Omaha Indians ()f South Dakota and Ne- 
braska. Through his linguistic and sociologic 
studies among these tribes he was led to form 
a connection with the Bureau of American Eth- 
nology, of which he continued an active and use- 
ful member until his death, devoting special at- 
tention to the Siouan ttihes. His most impor- 
tant work is that upon the Dhegiha language, 
published under the auspices of the bureau, be- 
sides whicK he is the author of numerous con- 
tributions in bureau reports and other scientific 
publications. ^ 

DORSEY, Stephen Wallace (1842- ). 

An American politician. He was bom in Ben- 
son, Vi., and removed in early life to Oberlin, 
Ohio. He served in the Union army during the 
Civil War, becoming colonel of volunteers. 
Elected president of the Arkansas Central Rail- 
way in 1869, he removed to Arkansas, where he 
became prominent in reconstruction politics and 
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vras cliosen chairman of the Kepuhlican State 
Committee. In 1873-79 he was United States 
Senator, being chosen by the almost unanimous 
vote of both the Democratic and Republican 
members of the State T.. ' o ■ ■ . He was a 
member of the Republican Is'ational Committee 
in 1872, 1876, and 1880, in the last year being 
secretary. He was implicated in the “Star 
Route” frauds and indicted hut escaped convic- 
tion. After 1880 he retired from polities. 

DOB'SIVElTTBADaTY (from Lat. dorsum, 
back -h -venter, belly). In plants, a term of 
symmetry, indicating that a structure has two 
dissimilaV (dorsal and ventral) faces, which are 
differently related to the environment. For ex- 
ample, the thallus body of an ordinary liverwort, 
like Marchantia, is dorsi ventral. It is prostrate, 
so that one surface (the dorsal) is exposed to 
the air and sunlight, and the other (the ventral) 
is in contact with the earth or other substance 
on which the plant grows. As a consequence of 
these different exposures, the two surfaces are 
not only unlike in appearance, but they give rise 
to different organs. In Marchantia, e.g., the 
dorsal tissues, being exposed to light, ^ .develop 
chlorophyll, and the dorsal surface, being free, 
gives rise to the reproductive structures; while 
the ventral surface puts out rhizoids (simple 
rootlike structures) which penetrate the substra- 
tum and act as holdfasts. Ordinary horizontal 
leaves are illustrations of dorsiventral organs, 
the two surfaces usually differing in appearance, 
and the dorsal and ventral tissues differing even 
more decidedly in their arrangement. For ex- 
ample, the dorsal (upper) epidermis of such a 
leaf is often made up of compact cells without 
stomata (“breathing pores”), and is covered 
by a well-developed cuticle; while the ventral 
(lower) surface contains multitudes of stomata 
and may be hairy. In such a leaf the dorsal 
working cells (mesophyll) are 1 and 

packed closely together to form ' p.d tis- 
sue,” while the cells of the ventral mesophyll are 
loosely aggregated. These differences in struc- 
ture are due to the character of the exposure, as 
is evidenced by the fact that if a very young 
dorsiventral leaf is fixed in an inverted position, 
the normally dorsal region will develop the ven- 
tral arrangement of tissues and vice versa. 
Many underground stems, such as those of the 
common ferns and the ordinary rootstocks of 
'^eed plants, are dorsiventral, giving rise to roots 
beneath and leaves or branches above. As con- 
trasted with a dorsiventral structure, the “radial 
structure” is one in which all sides are exposed 
alike, and such organs as are produced are re- 
peated uniformly about the centre, as in an ordi- 
nary upright stem with its radially arranged 
leaves. See Leaf. 

DOBSTE'HIA. See Contrayerva. 

DOBT. See Dordkecht. 

DOBT, Synod of: The largest and most im- 
portant ]( L^i'-hithc ((-unin ever held by the Re- 
formed (bui'-li'-, ili‘‘ onfessional outcome of 
which, the “Canons of the Synod of Dort,” have 
binding doctrinal force upon the Reformed Dutch 
churches. It was convened on Kov. 13, 1618, 
dissolved May 9, 1619, and held 104 formal 
sessions. Its expen-e^. amonniing to over 100.- 
000 guilders, were borne by the Stato=«-Goneral of 
Holland, which convened it and invited all 
h ranches of the Reformed church to participate. 
It consisted of 84 clerical and 18 secular dele- 
gates. Of these, 58 were Dutch, England sent 8, 
She Palatinate and Hesse 7, Switzerland 7, 


Bremen, 3 delegates. Tliose appointed by Bran- 
denburg were excused on account of age; those 
by the National Synod of France were forbidden 
by the King to leave the country. The osten- 
sible object of the gathering was to compose doc- 
trinal differences in the church ; its practical 
outcome was the condemnation of Arminianism 
as represented by the Remonstrants, defended 
by Barneveldt, Grotius, and most eloquently by 
sWon Episcopius; but opposed by the govern- 
ment, headed by the Stadtholder, Prince Maurice 
of Nassau. The entire Dutch delegation were 
orthodox; Utrecht alone sent Arminian dele- 
gates, and they were not allowed to sit. The 
synod listened to the arguments of the Re- 
monstrants, but was uninfluenced by them. On 
May 8, 1619, it was voted, Hesse and England 
alone dissenting, that the Arminians should he 
excluded by the synods and classes from their 
ecclesiastical places. This drastic order was 
subsequently ruthlessly executed. The canons 
adopted are rigorously Calvinistic and cover the 
famous five points : ( 1 ) Divine Predestination ; 
(2) Death of Christ [limited atonement]; (3) 
Corruption of Man; (4) Irresistible Grace; (5) 
Perseverance of the Saints. The Belgic Confes- 
sion and the Heidelberg Catechism were also 
adopted, and a revision of the Dutch Bible from 
the Hebrew and Greek was ordered. The closing 
of the Synod of Dort was followed within a few 
days by the execution of Barneveldt, the politi- 
cal leader of the Arminians and the victim of the 
jealousy and hatred of Maurice of Nassau. Con- 
sult Schaff, Greeds ,of Christendom, vol. i, and 
for text, id., vol. iii (New York, 1884), and Cur- 
tis, History of Greeds and Confessions of Ji'aitti 
(Edinburgh, 1911). See Arminius; Episco- 
pius; Gomarus. 

DOBTMXTND, ddrt'munt. The largest city 
of the Prussian Province of Westphalia, and a 
notable mining centre, situated near the Emsclier, 
about 73 miles northeast of Cologne (Map: 
Prussia, B 3 ) . The Dortmund and Ems Canal 
connects the city with the Dollart at Emden, 
150 miles away. The city was formerly sur- 
rounded by a massive wall, which has been 
removed, and the site is now marked by hand- 
some promenades. Four of its churches ^ are 
wortliy of notice: the church of St. Reinoldi, of 
the thirteenth century; St. Mary’s, built about 
1150, in the Romanesque style; St. Peter’s, 
completely restored; and the Roman Catholic 
parish church. The weather-beaten Rathaus, 
dating from the thirteenth century, restored in 
1899, is still extant. Its institutions embrace 
two municipal gymnasia, an industrial school, 
numerous elementary schools, and a municipal 
theatre. Dortmund is in the most fertile part 
of Westphalia and is an important railway 
centre. Situated in the midst of a coal-mining 
district, its iron industry has grown rapidly. 
One large corporation, the Harpen Mining Com- 
pany, employs 26,000 men; the Dortmund Union 
Iron Works, 12,000; the Hbsch Iron and Steel 
Works, 9800. It manufactures locomotives, cars, 
and various kinds nf heavy machinery. There 
are flour and saw mills and numerous breweries ; 
the zinc industry is al=io important. Pop,, 1900, 
142,418; 1910, 214,226. It is first mentioned in 
899, became eventually a free Imperial city, and 
finally joined the Hanseatic League. It began 
to decline in the fifteenth century and especially 
from the time of the Thirty "Shears’ War, but 
has grown phenomenally since the Franco-Rrua^ 
sian War. Consult: Thiersch, QescJtMtW 4^ 
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f reireichstadt Dortmund (Dortmund, 1854) ; 
Riibel, Dortmunder ftnanz und steuerwesen 
(ib., 1892) ; Sievers, Uehersichtlcarte der JSerg- 
und Huttenwerke im Oherhergamtshezirk Dort- 
mund (Leipzig, 1890) ; A. Shadwell, Industrial 
Lfficirncij (London, 1906). 

DO'RY, or DORE, d6-ra^ (Fr. doree, gilded 
Lat. deaurare, to gild, from de, down 4- aui'um, 
gold). 1. A local name about the upper Great 
Lakes for the. wall-eyed pike, (See Pike Pebch.) 
2. See John Dory. 

DORYPHORTJS, d5-riF6-rus. See Athlete, 
The. 

DOSITHGSAETS. The followers of Dosith- 
eus, a Samaritan, contemporary with Jesus and 
the Apostles. According to Origen, he claimed 
to be the prophet mentioned in Deut. xviii. 18 
and insisted on a curiously strict observance of 
the Sabbath. It is said that he starved to death 
in a cave. The early Christian writers often 
confused Dositheus with John the Baptist or 
with Simon Magus. There were Dositheans in 
Egypt as late as the sixth century, but the sect 
ne'. / ■ importance. 

J)OSn-*!'i.VS , .at., from Gk. Aojcri^eos), 
called Magistee, A Greek grammarian and in- 
structor of Roman students, b (longing to the 
fourth century of the Christian era. He com- 
piled a Latin Grammar, using the authorities 
employed by Charisiu‘s and Diomedes, and trans- 
lated part of this into Greek. For Ms Latin 
Grammar, see Keil, Orammatici Latini, voL vii 
(Leipzig, 1871). A work styled "Bp/JLTjveij/uLaTa 
("Commentaries’) was long erroneously attrib- 
uted to him, because in some manuscripts it ap- 
peared in connection with his Latin grammar. 
Consult Kxumbacher, De Codicibus Quihus In- 
terpretamenta Pseudo-dositheana Nohis Tradita 
Sunt (Munich, 1883). 

DOSSO DOSSI, d6s's6 dds'se, Giovanni di 
Ltjtero (1474-1542). A celebrated Italian 
painter of the Renaissance, head of the Ferra- 
rese school. He was assisted in many of his 
works by his brother Battista (?-1548), 
whose work is difficult to distinguish from his. 
According to traditional authorities, on whose 
side is Berenson, they studied under Lorenzo 
Costa, but later critics usually name Panetti as 
their master. In their youth they are presumed 
to have visited Rome and Venrce; for Giovanni 
shows the influence of the Venetian colorists, 
and Battista — ^the inferior of the two — ^that of 
Raphael, About 1512 the Dossi were working 
for the Gonzagas at Modena, and after 1514 
they were employed by the dukes of Fetrara, 
where they decorated palaces, churches, anci 
villas, designed cartoons for tapestries, and 
designed for porcelains. In 1531 they painted 
the frescoes in the Gastello del Buon Conciglio 
in Trent. Aside from these facts little is known 
of the life of either. The poet Ariosto mentions 
them in Orlando Furioso with the highest praise. 
It now seems certain that • many paintings 
hitherto attributed to Garofalo, Giorgione, and 
others are Giovanni’s. As a colorist he ranks 
flrst among the Ferrarese painters, and his por- 
irtfeits mSiy often be compared with Titian’s, His 
subject pictures are also of great interest, for 
Dosso, along with a rich and glowing color, had 
a whimsical originality. The artificially pas- 
toral spirit, of wdiich the Italy of his day was 
full. a[tpcMl(i(l strohgly to him, and the fantastic 
<bivalr> of the poetry of his friend Ariosto 
tonch<*d his imagination. One of his best pic- 
tures is ‘"Circe itt the Woods,” in the Borghese 


Gallery, a work full of romance and mystery; 
a second “Circe” is in the Benson collection, 
London. Other notable pictures by him are : 
“Madonna with St. Michael and St. George,” 
in the Modena Gallery; “Holy jSTight,” the por- 
trait of Ercole D’Este, and five .-’1 il pic- 

tures; “St. Sebastian,” in the Brera at; Milan; and 
a number of works in the Dresden Gallery, which 
has more of the Dossi pictures than any other 
European museum outside of Italy. “St. Hier- 
onymus,” in the Vienna Gallery, and the “Rest 
during the Flight into Egypt” (Palazzo Pitti), 
are among the works attributed to Battista 
alone. The landscapes in their pictures are often 
of great beauty and had much influence on the 
development of independent landscape painting, 
of which the brothers are said to have furnished 
an early example in the frescoes of the Villa Im- 
periale in Pesaro. Consult: Morelli, Critical 
Studies of Italian Painters^ trans. by Ffoulkes, 
vol. ii (London, 1893) ; Zwanziger, Dosso Dossi 
(Leipzig, 1911); Mentielssohn, Das Werck der 
Dossi (Munich, 1913). 

DOST MOHAMMED KHAH, ddst m&-hiim'- 
m6d Kan (1793-1863). Ameer of Afghanistan 
from 1826 to 1863 and founder of the Barak- 
zai dynasty. He was a son of Poyndah Klhan, 
an able man, prominent in the civil and military 
life of ' ^ M. To avenge the assassination 

of his Futteh Hhan, at the behest 

of the Ameer Mahmud, Dost Mohammed and 
two of Ms brothers headed a rebellion, confined 
Mahmud to the Province of Herat, and divided 
the remainder of the country. Discord arose 
between the brothers, and Dost Mohammed, in 
1826, made himself master of the country. Mean- 
while Runjeet Singh, the Sikh Rajah, had occu- 
pied Peshawar, and Shah Sujah, who had been 
driven from the throne in 1809, had sought Eng- 
lish aid to restore him to power. Dost Moham- 
med attempted to win the friendship of the 
Anglo-Indian government; hut that body re- 
jected his advances and entered upon a costly 
course of blundering in r^ard to Afghan affairs. 
Captain Burnes was sent to Kabul in 1837, where 
the Ameer acknowledged frankly that, despairing 
of English support, he was looking towards Rus- 
sia and Persia, At the same time he declared 
his wish to be on friendly terms with England. 
Meanwhile Lord Auckland, Governor-General of 
India, had adopted a policy of interference and 
now undertook to restore Shah Sujah. In 1839 
an Anglo-Indian army invaded Afghanistan and 
occupied Kabul, Shah Sujah being nominally 
placed on the tlirone, and in 1840 Dost Moham- 
med delivered himself up to the British. There- 
upon the Afghan tribes rose under Akbar, the 
son of the captive Ameer. In January, 1842, the 
British army left Kabul to return to India and 
was trapped in the Afghan defiles and annihi- 
lated. The advance of an army under General 
Pollock by way of the KAyber Pass enabled the 
British to recover from their defeat and over- 
throw Akbar; but Shah Sujah had been assassi- 
nated soon after the English left him at Kabul. 
In 1842 Dost Mohammed was allowed to return 
to Ms country and resume his interrupted reign. 
He assisted the "^^khs during tbcir war with the 
British, but after the* CKx-upation of ihe Punjab 
he concluded a treaty with the Anglo-Indian 
government in 1855. In 186J Dost Mohammed 
added to his dominions the Province of Herat, 
which find rcrri.iincd indciw-i’d'rT since the ex- 
pulsion of innii Kabul. He dred 

May 29. 1S(53. 'laving tliro.- od i’'Mt his son Sherg 
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Ali (q.v.) should succeed him. Dost Mohammed 
had a certain rugged barbaric honesty not al- 
ways found in Oriental princes. In spite of his 
hard experience with the ' ' goveru- 

ment, he always leaned to tl ^ de in the 

frontier politics which involved Russia, Persia, 
Great Britain, and Afghanistan. He showed 
statesman -like qualities in external and internal 
affairs and brought a measure of order into the 
Afghan chaos. Consult Mohan Lai, Life of the 
Amir Dost Mohdmmed, Khan of Kabul (London, 
1846). See Afghanistan. 

DOSTOYEVSKY, dds't6-y^v'sk6, ri6DOE Ml- 
KiiAYLoviTCH (1821-81). A fanious Russian 
novelist, the son of a Moscow physician. His 
home training was one of strict discipline and 
undue formalism. Reading early developed into 
a passion with him — a passion much favored by 
a lack of outdoor life and by the pedantic char- 
acter of his home influence. In 1834 he entered 
a famous Moscow boarding school, from^ which 
he returned to his country home only during va- 
cations, when he studied with great interest the 
peasant community in which he found himself. 
He was still an omnivorous reader, but his read- 
ing was gradually losing its desultory character. 
At 17 he entered the School of Engineering at 
St. Petersburg. On graduation he obtained a 
position in the Department of Engineers in 
1843, hut gave it up a year later for literary 
pursuits, making his d^but with Poor People 
(1846). A number of other sketches followed, 
and Dostoyevsky’s head was full of literary 
plans and projects when, suddenly, a halt was 
called to them all. In 1849, for his connection 
with the revolutionary plot of Petrashevsky, he 
was condemned to death. On the scaffold, this 
sentence was commuted to hard labor in Siberia. 
During the years in prison he gave way to reli- 
gious mysticism. Pardoned in 1855 by Alexan- 
der II, he resumed his literaiy activity at St. 
Petersburg, after five years’ interruption, and 
remained hard at work till the end of his life. 
The first fruit of this renewed activity wma The 
Doicntrodden and Oppressed, his first long novel, 
published serially in the magazine Vremya (‘The 
Times’), then newly founded and published in 
conjunction with his brother. This was followed 
by Memoirs from a Dead House (1861— 62), 
wherein were related his own experiences in 
prison. He then became an ardent Slavophile 
and mystic, with a tendency towards absolutism, 
and his Grime and Punishment (1866) marked 
his break with the Liberals and Radicals. In his 
periodical, in his Author^s Diary, in his The 
Brothers Karamazov (1879-80, unfinished), and 
other works, these new tendencies became more 
and more marked. Tlie Liberals were almost 
reconciled with him after his famous speech at 
the banquet on the^ occasion of the unveiling of 
Pushkin’s monument at Moscow in 1880. 

His works are seriously deficient from the 
purely technical point of view, the language is 
rarely polished, and he lacks a sense of propor- 
tion. His power of psychological analysis, how- 
ever, especially of pathological conditions, aided 
as he was in this by his complete sclf-ideni ifi- 
cation with the lowly and degraded eliaractors 
depicted, is unique in literature, : The accuracy 
and the scicniifjc value of his pictures are fully 
attested by great Russian criminologists. The 
last edition of hi^. works, in six volumes, was 
published at St. Petersburg in 1904. English 
translations of the following works have ap- 
peared: Crime and Punishment (Hew York, 


1886) ; Poor Folk (London, 1894) ; Prison Life 
in Siberia (ib., 1886) ; The Idiot (ib., 1887) ; 
Uncle’s Dream and The Permanent Husband 
(ib., 1888) ; The Brothers Karamassov (New 
York, 1912) ; Lettei^s from the Underworld and 
Other Tales (New York and London, “Every- 
man’s Library,” 1914). Consult: Brandes, Dos- 
tojewsJcy (Berlin, 1889); Hoffmann, F. M. 
Dostojewslcy (ib., 1899); Koni, “Dostoievsky 

criminaliste,” in Revue Internationale de So- 
ciologie (Paris, 1898); Phelps, “Dostoyevsky,” 
in Essays on Russian Novelists (New York, 
1912) ; Lloyd, A Great Russian Realist (New 
York, 1912) ; Merezhkovsky, “Tolstoi and Dos- 
toyevski,” in Tolstoi, as Man and ArUst (ib., 
1902). 

DOT. See Peerybingle, Mrs. 

DO'TARD (so called from alleged stupidity). 
A name formerly applied by sailors to various 
Arctic seals, especially in Newfoundland, and to 
a young harbor seal (Phoca vitulina) . 

DOTEH, Carroll Warren (1871- ). An 

American statistician, born at Panton, Vt. He 
graduated in 1895 from the University of Ver- 
mont; taught there until 1903, meanwhile taking 
an M.A. at Harvard (1902); and was an in- 
structor at Massachusetts Institute of Technol- 
ogy from 1903 to 1905, when he was made as- 
sistant professor o,f economics. He also directed 
the research work 'of the Boston School .for 
Social Workers (1907-09) and served as expert 
special agent for the United States Census 
Bureau (1909). In 1906 he became secreta^ 
of the American Statistical Association and in 
1910 chief investigator of the Massachusetts 
Commission on Compensation for Industrial 
Accidents. His publications include statistical 
papers, monographs, and reports such as Recent 
Railroad Aeoidents in the United States. 

DOTHAH, do'than. A city and^ the county 
seat of Houston Co., Ala., 119 miles by rail 
southeast of Montgomery, on the Atlantic Coast 
Line, the Central of Georgia, and the Atlanta 
and St. Andrews Bay railroads (Map: Ala- 
bama, D 4). It is an important commercial 
centre for that part of the State and has exten- 
sive compressed cotton and fertilizer interests, 
sash and door factories, and ice, cotton-oil, and 
lumber mills. It has several fine public build- 
ings and a public library and owns its water 
works and First settled 

about 1885, - under a revised 

charter of 1901, is vested in a mayor, elected 
biennially, and a council of nine members. Pop., 
1900, 3275; 1910, 7016. 

DOTHEBOYS (dM'the-hoiz) HADL. A 
Yorkshire school kept by one Squeers, in Dick- 
ens’s Nicholas Nichlehy, where Nicholas was as- 
sistant for a time — a picture of abuses in the 
country boarding-school system. The caricature 
was efficacious in causing the abolition of 
many similar educational horrors of Dickens’s 
time. 

DOTOKID, d6-tYnid. A sea slug. See Ntmi- 
branohtata, and accompanying Colored Plate. 

DOT'TEBED (OE. dotrelle, little doll, from 
dotien, to be stupid, Dutch, dutten, Ic«l. dotta, 
to nod from sleep). A reddish plover (Charo- 
drius, or • which in sum- 

mer inhabits the northern parts of Europe and 
Asia, breeding chiefly in the highest latitudes, 
and migrates on the approach of winter to the 
countries around the Mediterranean and those of 
similar climate. It appears in Great Britain as 
a bird of passage, but is now almost extinct. 
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owing to the incessant shooting of it in spring 
and the taking of its eggs. 

DOTTIE', Henei Geokges (1S63- ). A 

French Celtic scholar, bom in Lianconrt (Oise) 
and educated at the Laval Lycee, at Rennes, and 
at the Sorbonne. He tanght at Dijon in 1891- 
92 and then at Rennes, where he was made pro- 
fessor of Greek in 1903 and dean of the faculty 
of letters in 1910. His article, ‘^La litterature 
gaelique d’lrlande/^ in vol. iii of Remie de Byn- 
these Ei^toriquey contains a valuable bibliog- 
raphy; it has been translated and t*nla-»'gr(l by 
Dunn, The Gaelic Literature of Ireland ^1900). 
His publications include: Glossaire des parley's 
du Bas-Maine (1899) ; Contes 'irlandais traduits 
die gaelique (1901); Contes et legendes d'Ir~ 
layide traduits (1901); Manuel pour servir d 
Vetiide de Vantiquite celtique (1905); Louis 
Eunius, myst^re hreton (1911) ; Manuel d’irlan- 
dais moyen (1913). He edited the Revue 
Oeltique. 

D<yTY, Any AH Hunt. An American physi- 
cian. He i'r.'idii.itid from the Belle^uie Hospital 
Medical \ew York University) in 

1878. He was health officer of the Port of Hew 
York until 1911, and he also lectured on quar- 
antine sanitation at Bellevue. In 1913 he was 
appointed medical director for the Employees’ 
Benefit Fund Committee of the American Tel- 
ephone and Telegraph Company, the Western 
Union Telegraph Company, and the Western 
Electric Company. He is author of a Manual 
of Instruction in the Principles of Prompt Aid 
to the Injured (1889; 6th ed., 1913); Preven- 
tion of Infectious Diseases (1911); The Mos- 
quito: Its Relation to Disease and its Extermi- 
nation (1912). 

DOU, DOW, or DOUW, Gereit (Geeaed) 
(1613-75). A Dutch genre painter. He was 
born at Leyden, April 7, 1613, and apprenticed 
first to an engraver and later to Pieter Kouwen- 
hooven, a painter on glass; hut his real master 
was Rembrandt, with whom he studied at Ley- 
den, and to whom he was indebted for his skill 
in chiaroscuro. He first devoted himself to 
portrait painting, in which he achieved great 
success; good examples are his two portraits of 
himself in the Dresden Gallery and of Rem- 
brandt’s parents in Cassel. But genre subjects 
were better fitted to display his genius, and he 
excelled in simple domestic scenes, painted with 
infinite attention to detail. He would depict a 
broomstick or a pan of vegetables with as much 
carefulness as the figures that were introduced. 
It is said that he not only prepared . his own 
brushes and pounded his colors, but worked with 
his own hands at everything required in the con- 
struction of a picture. Dou often painted with 
charming effect the artificial light produced by 
candle or lantern. His picture ‘‘The Evening 
School” (Rijks-Museum, Amsterdam) is the best 
example of candlelight effect. Along with the 
‘Woung Mother” (1658, Mauritshuis, Hague)-, it 
ranks among his very best works. 

Other fine examples are the “Woman Sick 
ot the Dropsy” (1663), “The Bible Reader,” 
and the “Grocer Woman,” in the Louvre: the 
“Girl* at the Window,” the “Schoolmaster,” the 
“Hermit,” and others, at Dresden; the so-called 
“Portrait of Dou’s Wife” and the “Poulterer’s 
Shap,” in the Hational Gallery. He painted 
upward of .300 works and ranks as one of the 
most amportant - Dutch genre , painters, whose 
pictures were ’more sought after at home and 
abroad than any other of his day. His color 


is soft and harmonious, his treatment of light 
and shade masterly, his draftsmanship (except 
during his last years) impeccable; but lie is 
often tiresome in his excessive attention to 
detail. Among his pupils were Franz van 
Mieris, Gabriel Metsu, Van Slingeland, and 
Sehalken ; and the Leyden School of genre, which 
he founded, continued its activity until the 
middle of the nineteenth century. Consult: Van 
Dyke, Old Dutch and Flemish Masters (New 
York, 1895) ; Martin, Gey'ard Dome (Leyden, 
1901 ; Eng. trans. by Bell, London, 1902 and 
1908) ; also Marlin, in Klassiker der Kunst 
(Stuttgart and Berlin, 1913). 

DOUAI, or DOUAY, doo'a. A town of 
France, in the Department of Nord, situated on 
the river Scarpe, about 20 miles south of Lille. 
(Map: France N., J 2). Among the manu- 
facturing establishments are salt and sugar 
refineries, ironworks, a cannon foundry, glass, 
bottle, and chemical works, breweries, and file 
factories, and there is an active trade in corn, 
seed, and linen. The town possesses a library 
of 96,000 volumes and a scientific and archse- 
ological museum. There are many buildings 
dating back to the sixteenth and seventeenth 
centuries, and the church of Notre Dame was 
built in the twelfth century. Pop., 1901, 
33,649; 1911, 36,314. It was held by the dukes 
of Burgundy after 1384, from whom it passed 
into the possession of the Hapsburgs. It was 
taken by Louis XIV in 1667, lost in 1710, and 
retaken in 1712. Douai was the seat of a cele- 
brated seminary for English Catholics, founded 
by Cardinal Allen in 1568. It was formerly also 
the seat of a Catholic university. An English 
Benedictine seminary exists here. For the 
Douai Bible, see Bible. 

DOUARNDNEZ, doo'ar'ne-n€s' or -nef (Bret., 
Land of the Isle, alluding to the island of Tris- 
tan opposite). A seaport of Brittany, France, 
on a bay of the same name in the Department of 
Finist^re. It has some i;>- nilFitg. and its ex- 
tensive sardine fisheries men annu- 

ally. Rope and net making is also carried on. 
Pop., 1001, 12,865; 1911, 13,753. 

DOUAY. See Douai. 

DOUAY, F^:lix Chaeles (1816-79). A 
French general. He served in the wars in the 
Crimea, in Italy, and in M^ico, and for bravery 
at Magenta and Solferino he was made a briga- 
dier general. In the Franco-German War he 
led the Seventh Army Corps, and he was 
taken prisoner at Sedan. As commander of 
the Fourth Army Corps, organized ag.nn^i the 
Communes, he was the first to enter Paris ("Maj 
22, 1871) and saved the Louvre from entire 
destruction. 

DOUBLE BASS. The largest instrument of 
the violin family in common use. The double 
bass is the foundation of the orchestra, for to 
it is given the lowest part of the harmony. It 
probably received its name because it often 
doubles in the lower octave the bass of the 
gi\oTi to the bassoon, violoncello, or 
<fD‘i r 'n-drument. Not before the begin- 
ning of the nineteenth century were indepeuKient 
parts assigned to this instrument. It ax^pears 
first about the beginning of the seventeenth cen- 
tury. Its origin is attributed to Caspar di Salo 
in 1580, but he may have only add^ improve- 
ments to an instrument that already existed. 
The double bass was first used in the orches- 
tra about 1696. It was originally mounted with 
three strings, but is now used with four strings 
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tuned in Ei, Ai, D, and G, and the notes sound 
an octave lower than written. Its compass is 
from El to a. The double bass is an orchestral 
rather than solo instrument, but a few persons 
have excelled as virtuosi upon it, e.g., Drago^ 
netti (q.v.), Bottesini (q.v.), and at the present 
day Kussewitzky (q.v.). The instrument is 
sometimes called a contrabass. Consult F. 
Warneeke, Der KoTiti'ahass : Seine Q-eschichte 
und Zukimfi (Hamburg, 1911). See Bass, and 
Plate of Violins. 

DOUBLE COCONUT. See Seychelles 
Coconut. 

DOUBLE CONSCIOUSNESS. A morbid 
mental condition, also known as double person- 
ality, observed in cases of hysteria, hypnosis, 
and trance, characterized by the existence of 
two or more independent, self-consistent groups 
of conscious processes which alternate periodi- 
cally or are called up in irregular sequence as 
favorable circumstances arise. Usually these 
groups are strictly separated from one another, 
so that, while the one group is in operation, the 
other is utterly shut out from consciousness — 
a fact which, from the purely psychological 
point of view, stamps the phenomenon as an 
instance of general derangement of memory. 
When the two sets of ideas become complex, and 
the mutual obliviscence is complete, each group 
develops that “aura'’ of sensations and feelings 
which constitutes selfhood; and the individual 
whose mind is thus partitioned may be rightly 
said to possess a “double” or “secondary per- 
sonality.” When this division of mentation is 
radical, there is oftentimes exhibited a curious 
antithesis between the types of the two person- 
alities — a condition popularly set forth, in an 
exaggerated degree, in Stevenson’s Dr. JeJcyll 
and Mr, Hyde, 

The ultimate basis of double consciousness 
must be sought in certain physiological condi- 
tions of the central nervous system. Partial 
light is throviTi upon the conditions which favor 
the mental schism by the frequent demarcation 
of the two “selves'” by specific antithetical 
moods. This feature makes it probable that the 
organic sensations, the chief determinants of 
our general mood or temper, may constitute 
the nucleus around which are gathered the re- 
maining elements of the segregated “person- 
ality.” This function of the somatic elements of 
consciousness is well illustrated in Flournoy’s 
study of a remarkable ease of divided conscious- 
ness, that of the medium “Mademoiselle Smith,” 
who “incarnates” several distinct personalities, 
and whose “guiding spirit” has his origin, in 
Flournoy’s judgment, in the sexual cosnsesthesis 
of the subject. 

Prince, again, describes in detail a case in 
which there are three -highly developed person- 
alities besides several lesser ones. He concludes 
that the normal consciousness tends to break 
up into separate groups of processes, whicli 
may become completely dissociated from one 
another, and which tend under frequent recur- 
rence to develop into independent personalities. 
His explanation, however, is couched, not in 
physiological terms, but in terms of a “subcon- 
scious” mental life, in which the several per- 
sonalities are continuous and thus coexistent, 
though at a given time one alone rises to the 
rank of ^'primary consciousness,” Le., the con- 
sciousness of “which the “primary self” is aware. 
This concept of the subconscious or “co-eon- 
scious” is convenient for exposition, but throws 


198 

no light on the physiological principles to which, 
we must go for our final explanation. 

Finally, double consciousness may be regarded 
as, in a certain sense, merely an exaggeration 
of what is termed “motor automatism” — a con- 
dition which is often present, or at least easily 
developed, in the normal consciousness. Solo- 
mons and Stein have shown experimentally that 
there exists “a complete analogy between the 
performances of the second personality and the 
automatic acts of normal persons.” They were 
able, by practice, to cultivate automatisms of a 
complicated nature, such as spontaneous auto- 
matic writing and reading. If, e.g., A reads 
aloud to B, who simultaneously dictates to A, 
and the reading is sufficiently interesting, B 
will unconsciously dictate sentences which A 
unconsciously writes. It remains to be added 
that hypnosis furnishes excellent examples of 
the alternation of consciousnesses. Subjects 
who when awakened are totally ignorant of 
their hypnotic experiences, may iji sl succeeding 
hypnosis return without break to the conscious- 
ness of the former somnambulistic state. Con- 
sult: Flournoy, From India to the Planet Mars 
(New York, 1900) ; Kuelpe, Outlines of Psy- 
chology, trans. by Titchener (London, 1909) ; 
Wundt, Lectures on Human and Animal Psy- 
chology, trans. by Creighton and Titchener (ib., 
1001) ; Dessir, Das Doppel-Ich (Leipzig, 1889) ; 
Janet, L^Automatisme psyohologique (Paris, 
1891) ; Prince, The Dissociation of a Person- 
ality (New York, 1906). 

DOUBa:.EDAY, Abneb (1819-93). An 
American soldier. He was born at Ballston 
Spa, N. Y. At Cooperstown, N. Y., in 1839 he 
helped draw up the first baseball rules in the 
United States. He graduated at West Point 
and was assigned as brevet second lieutenant of 
artillery in 1842. He served in the First Ar- 
tillery during the Mexican War and partici- 
pated in the battles of Monterey and Buena 
Vista. He was stationed at Fort Moultrie at 
the breaking out of the Civil War and took part 
in the defense of Fort Sumter. A month later 
he was promoted major and served with Gen- 
eral Patterson in the Shenandoah valley, and 
on Feb. 3, 1862, he was made a brigadier gen- 
eral of volunteers and placed in command of 
the defenses of IV;! '''*p b ii. He commande<i 
a division at the ■ r; i < H'-- of Bull Hun and 
at Antietam. He became a major general of 
volunteers in November, 1862; fought at Fred- 
ericksburg, Chancellorsville, and at Gettysburg, 
where on the first day of the battle, when Gen- 
eral Keynolds fell, he commanded the troops in 
the field for several hours. He continued to 
serve (as colonel in the Thirty-fifth Infantry) 
in the regular army after the war, but retired 
in 1873. He published Remimscences of Forts 
Sumter and Moultrie in 1860^1 (1876), and 
Chancellor sville and Gettyshiirg (1882) in the 
“C. ■‘■•I of jhe Civil W'ar Series.” 

DOUBLEDAY, Frank Nelson ( 1862t- ). 

An American publisher, born in Brooklyn, N. Y., 
and educated at Brooklyn Polytechnic Institute. 
He was connected with Charles Scribner’s Sons 
from 1877 to 1895, during which time he re- 
founded and edited The Book Buyer (1884) and 
served as manager of ScrihnePs Magazine after 
it was established in 1886, From 1897 to 1900 
he was a member of the publishino: house of 
Douhleday & McClure Co., and he then became 
j)residcnt of Doubleday, Page & Co., publishers 
of Country Life in America. The World^s Worh, 



DOUBXEBAT 


DOtraABIi 


199 


The Garden Magazine, and Farming, and of 
books in all departments of literature. 

DOUBLED AT, Neltje DeGbatp (“Neltje 
Blanchajn'''’) (1865— ). An American writer 

on nature, born in Chicago. She married 
Frank Nelson Doubleday in 1886. In addition 
to pamphlets and 1 . articles she is 

author of: The Pieg' / ■■ ' (1894) ; Bird 

yeighhors (1897; 4th ed., 1904); Birds that 
Hunt and Are Hunted (1898; 3d ed., 1905) ; 
Our Wild Flowers and their Insect Visitors 
(1900); Hoio to Attract the Birds (1902); 
Birds Every Child Bhould Know ( 1907 ) ; The 
American Flower Garden (1909; 2d ed., 1913). 

DOUBLE DBAGON, Oedee of the. A Chi- 
nese milita^ order with five grades. It was 
established in 1865 for the purpose of rewarding 
European officers who had been of service to 
China, but was extended to other classes in 
1882. See Plate II of Orders. 

DOUBLE ETE, or Four-Eyes. See Ana- 

BIjE3?S 

DOtTBIiE FERTILIZATIOIT. See Febtim- 

2ATI0N. 

DOUBLE ELOTVEB. See Fix)WER. 

DOUBLE TVrABrBIAGE, The. A tragedy by 
Fletcher and Massinger (1619), printed in 1647. 

DOUBLE PEBSOHALITT. See Double 
Consciousness. 

DOUBLE BEEBACTIOIT. See Light. 

DOUBLE STABS. As seen by the naked eye, 
all stars appear to be single, but the telescope 
shows us that many are double, while it re- 
solves others into several distinct bodies. In 
some instances telescopes of low power suffice 
to reveal the separation; others require instru- 
ments of the largest kind. It is not possible to 
decide by a single observation whether these 
stars are “optical’’ doubles, of which the two 
components are merely projected upon contig- 
'uous points of the sky, or true “binary” systems, 
whose components are really near each other in 
space. But if the lapse of time reveals to ob- 
servers an orbital motion of the components, 
it is safe to assume that we have to deal with 
a pair of stars physically connected — a double 
star, as it were. About 15,000 double stars are 
known, and of these some 700 are almost cer- 
tainly binary. Their periods of revolution 
range from five and a half years up to perhaps 
10 centuries. 

In addition to these optical doubles and binary 
systems observed visually with the telescope, 
astronomers have discovered a number of so- 
called “spectroscopic” binaries. These have an 
orbital revolution which is often extremely 
short, and the components are so near together 
that they cannot be separated in the ordinary 
way by the most powerful telescopes. But a 
study of their spectra reveals a duplication of 
the spectral lines, explicable only on the theory 
that we have to do with a double source of light. 
Periodicity in this duplication then allows the 
observational determination of the time of orbi- 
tal revolution in the double system. See St^ab, 

DOXTB'LET (from double; cf. OF. doublier, 
dcmblour, lining of a garment; so called from 
being originally lined or wadded for defense). 
A close, tight-fitting garment with or without 
sleeve^, reaching a little below the girdle. It 
was almost identical with what was afterward 
called tlic jerkin, which, as a matter of strict 
chronology, belongs ratbor to the dxteenth and 
scwcnteenth centurion. The sleeves were 'some- 
lirf'--' lit ij',( !,■! ing litsl on the arms. In 


its various forms the doublet was the forerunner 
of the modern coat, jacket, and waistcoat. See 
Costume. 

DOUBLET. An imitation gem, usually made 
by cementing a thin layer of a genuine gem by 
means of a colorless gum, such as mastic, on 
the line of the girdle, to a piece of glass that 
has been colored to imitate the real gem. See 
Gems, Imitation and AlEtificial. 

DOUBS, doo (ancient, DuMs) . An eastern 
department of France, separated from Switzer- 
land by the Jura Mountains (Map: France, N., 
M 5). Area, 2030 square miles. Pop., 1901, 
298,864; 1911, 299,935. Doubs is traversed by 
the river Doubs (highest point Mont Dore, 
4800 feet ) , a tributary of the Sadne, the Des- 
soubre and the Loue. The surface is hilly, be- 
ing crossed by four parallel ranges of the Jura 
Mountains. The climate is more rigorous than 
in most similar latitudes of Europe. Pine, wal- 
nut, and common orchard trees thrive well ; 
mines of iron and coal are worked ; and gypsum, 
building stone, lime, and marble are abundant. 
The trade is principally in iron, cattle, horses, 
and dairy products. It is faiflous for its cheese. 
Capital, Besan^on. The department was formed 
out of part of the old Franehe-Comte. 

DOUBTIITG CASTLE. In Banyan’s Pih 
grimes Progress, the dwelling of Giant Despair. 

DOUBTIhTG INSANITT. A form of melan- 
cholia (q.v.). 

DOUC, dbok (Fr. done, of imeeriain etymol- 
ogy ) . A small monkey ( Bemnopithecus, or 
Pygathrix, nemoeus) of Cochin-China, curiously 
variegated with black, white, and red. It is a 
b r'li.'* n-'irly related to the hanuman (q.v.). 

DOUCET, ddo'sa', Chaeles Camille (1812- 
95). A French dramatist, born in Paris. He 
wrote Lionce (1838) in collaboration with Bay- 
ard, and the play was followed by several come- 
dies in verse. These have been collected and 
published under the title Comedies en vers 
(1858). The most successful of his plays was 
La consideration (1860). He was elected a 
member of the Academy in 1865. His (Euvres 
completes were published in 1874. 

DOUCET, Henei Lucien (1850-95). A 
French figure and portrait painter. He was 
born in Paris, studied there under Lef ebvre and 
Boulanger, and in 1880 won the Prix de Home. 
His pictures are usually piquant, sparkling 
representations of modern life, eminently Pa- 
risian in style, but the audacious realism of 
his earlier work is not maintained in his lat^, 
which is somewhat characterless. His portraits 
in pastel also are notable. His^ most widely 
known picture is “Apr^s le hal” After the 
Ball,’ 1889). Other excellent examples are the 
portraits of Madame Galli-Marie as ‘^Carmen” 
(1884, Marseilles Museum), the Princesse 
Mathilde and “My Parents” (1890, Lyons 
Museum) ; “A Spanish Woman” (Poiitoise 
Museum), and a “Nude Figure” (1890). He 
w'as awarded a first-class medal for pastel in 
1889 and the decoration of the Legion of Honor 
in 189^1. 

DOUCHE, doosh- See Bath; Htdbotheeabt. 

DOUGALL, doo'gal, Lily (1858- ). A 

Canadian novelist, born in Montreal. She com- 
pleted her education at the universities of Edin- 
burgh and St. Andrews and passed much of her 
time at Melbourne, in Derbyshire, Englai^d. 
The scope of her work extends from Cana4iapi 
themes to a portrait of the new woman. 4.m6ng 
her popular novels are: Beggars All 
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What 'Necessity Knows (1893) ; The Mermaid 
(1895)5 Zeitgeist (1895); QuesUon of Fa%t}i 
(1895); The Madonna of a Day (1896); A 
Dozen Ways of Love (1897); The Mormon 
Prophet (1898); The Darthhj Purgatory 
(1904); The Spanish Dowry (1906); Paths of 
the Righteous (1908). 

DOUGH BIBD. See Cttelew. 
DOUGHFACE. A contemptuous nickname 
applied before the Civil War to any ITortliern 
man who was accused of truckling to the slave 
power. Lowell explains the term in his glossary 
to the Biglow Papers as meaning “a contented 
lickspittle, a common variety of Northern politi- 
cians/’ and makes his “pious editor” say: 

“ For any oflS.ee, small or gret, 

I couldn’t ax with no face, 

’uthout I’d ben, thru dry an’ wet, 

Th’ unrizzest kind o’ doughface.” 

Worksy viu, 102, 

The term was prohahly first used in this con- 
nection by John Randolph, of Roanoke, who in 
1820 referred to the eighteen Northern Con- 
gressmen who had supported the Missouri Com- 
promise as “Nortfiern d--!'.'" fa • 

DOUGHTT, do^ti or don'ti, Arthur George 
(1860- ). A Canadian historian and archi- 

vist. He was horn at Maidenhead, England, 
and was educated at New Inn Hall (later part 
of Balliol College), Oxford, and Dickenson Col- 
lege, Carlisle. He afterward prepared to enter 
the church, and was associated with All Hal- 
lows’ Mission, Southwark, London; but later 
he came to Montreal to engage in commercial 
pursuits and was a music and dramatic critic 
for newspapers and ■ i ^ - "'901-04 he 

was joint librarian ■ , * Legisla- 

ture, and in the latter year was appointed 
Dominion archivist and keeper of the records. 
He was created a C.M.G. in 1905. In 1912 he 
was appointed a deputy minister. His princi- 
pal publications are: The Life and Work of 
Tennyson (1893); The Siege of Que’beOy with 
G. W. Parmelee (2 vols., 1901-02); Quebec 
under Two Plags, with N. E. Dionne (1903) ; 

/■■■'. for Supremacy (1905) ; Documents 
h ' -'j the Constitutional History of Can- 
ada^ with Adam Shortt (1907) ; The Cradle of 
New France (1908) ; Tndeco and Dictionary of 
Canadian History, with L. J. Burpee (1911). 
In 1912 he and Adam Shortfc became general 
editors of a projected work in 22 volumes en- 
titled Canada and its Provinces : A History, In 
1913 several volumes had been published. 
DOUGHTYj Charles Montague (1843- 
) . An English explorer. He was born at 
Theberton Hall, Suffolk, and was educated at 
Cambridge- During a sojourn of two years in 
Arabia he made* a valuable study of the 
geography, archseology, and ethnography of 
-the country, the results of whicii were after- 
ward embodied in the work entitled Travels 
in Arabia Deserta (1888). He received the 
Royal medal of the Royal Geographical Society 
in “ 1012. His writings include: Documents 
epiqraphigues (1884); The Dawn of Britain 
16 Vol^., 1906) ; Adam Cast Forth (1908) ; The 
Cliffs (1909); The Clouds (1912)’. ’ 

DOUGHTY, Thomas (1793-1B56). An 
American landscape painter, born in Fhiladel- 
phia, Pa, He had liardly any instruction in art 
and w-as 30 vears old when bo took up painting 
as a profession. A highly successful exhibition 
of paintings in Bostoir in 1831 gave him a na- 
tional reputation and enabled him to trav^ 


abroad; but later he suffered greatly through 
lack of appreciation. Doughty was the precur- 
sor of the Hudson River school. Although his 
works now possess chiefly a historic interest, 
their fidelity to nature, luminous, silvery tone, 
and wide perspective give them undoubted poetic 
charm. They are, moreover, entirely independ- 
ent of foreign models. Among his best paint- 
ings are: ^^A View of the Schuylkill” (Edinburgh 
Museum) ; five w^orks in the Pennsylvania Acad- 
emy of Fine Arts, Philadelphia; “On the Hud- 
son” and “A River Glimpse” (Metropolitan 
Museum, New York). 

DOUGLAS, dug'las (Ir. Dubh-ghlaise, black 
stream). The capital and principal seaport ot 
the Isle of Man, situated on the margin of a 
highly picturesque bay on the east side of the 
island (Map; England, B 2). It has become an 
important ” ph‘ e. The old town, stand- 
ing on the \ ,-i- edge of the bay, with 

narrow, tortuous streets, has mostly given way 
to the handsome modern terraces and villas 
which occupy the rising ground be 3 mnd. A fine 
promenade skirts the edge of the bay. The 
Tower of Refuge, a castle-like structure, occu- 
pies a dangerous rock in the southern area of 
the hay, called Conister, and was erected in 
1833 for the safety of shipwrecked mariners. 
Douglas was incorporated in 1895, and since 
that date much has been done by the authorities 
to promote the prosperity of the town- The 
water supply has been municipalized ; many 
improvements in streets, promenades, etc., have 
been carried out; new municipal buildings and 
artisans’ dwellings have been erected. ^ The 
tramways were acquired by the municipality in 
1902, and in 1906 an elaborate public-bathing 
service was established. The town maintains 
a public library, markets, and ' ' . 

Douglas is the principal packei ■ • ' ' ‘ 

island and is in steamship communication with 
Liverpool, Belfast, Dublin, and Glasgow, Pop,, 
1901, 19,223; 1911, 21,101. 

DOUGLAS. A city in Cochise Co., Ariz., 33 
miles southeast of Bisbee, on the El Paso and 
Southwestern Railroad, and the terminus of the 
Nacozari Railroad of Mexico ( Map : Arizona, 
F 6), It contains two of the largest copper 
smelters in the United States, gypsum, cement, 
and plaster works, and a brewery. Two miles 
distant from the city, on the Mexican side, is 
the battlefield of Agna Prieta. The water 
works are owned by the municipality- Pop., 
1910, 6437. 

DOUGLAS. A city and the county seat of 
Coffee Co., Ga., 43 miles northwest of Way cross, 
on the Atlanta, Birmingham, and Atlantic, and 
the Georgia and Florida railroads (Map; 
Georgia, D 4). It contains an agricultural col- 
lege and a normal school. There are cotton 
gins, an oil mill, saw and grist mills, novelty 
works, and a turpentine and rosin factor;^; The 
city owns its water works and electric-light 
pWt. Pop., 1900, 617; 1910, 3550. 

DOUGLAS. A family of ^eat prominence 
in the history of Scotland. Tlxe legend of the 
sixteenth or seventeenth century, attributing 
its rise to the brg.very of Slvolto Douglas in 
770. i- ipipos>?’ble from the details of the legend 
il=rlf, -Nor crni ony odnnection be traced, as 
Chalmers supposed there could be, between the 
Douglases and the Fleming Theobald, who 
held the lands on Douglas water from 1147 
to U64. . * 

WiLLTAH OE Douglas appears as a witness 
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of charters in 1175 and 1213. He was doubt- 
less so called from the vale of Douglas, in Lan- 
ark, which he held. His son Bruce was made 
Bishop of Murray in 1203. — Sib Aechibajld, or 
EEKE:^^BAiI>, OF Douglas, who appears in char- 
ters between 1190 and 1232, was the first of the 
family to attain the rank of knighthood. Be- 
sides the family inheritance he held land tmder 
the monks of Dunfermline and the Earl of Fife, 
and in Clydesdale through his wife, one of the 
heiresses of Sir John Crawford, His son, Sib 
WiiJLiAAi, figures in charters from 1240 to 1273, 
and appears in 1255 as a Scottish partisan of 
Henry III of England in the baronial wars and 
was granted the manor of Faudon in ISTorthum- 
berland by the future Edward I. His son, Sib 
Hugh, died in 1287, and was succeeded by his 
brother, William the Habdy, as he is called in 
family traditions, a daring and restless man. 
He was the first man of influence to join Wal- 
lace in his rising against the English, but soon 
deserted him, submitting to his old patron, King 
Edward I, to whom he had again and again 
sworn fealty. He was sent prisoner to the 
Tower of London, where he died in 1298. It 
appears that he possessed lands in one English 
and in seven Scottish counties — Northumber- 
land, Berwick, Ldhihurgh, Fife, Lanark, Ayr, 
Dumfries, and 'VN igton. 

The history of his son, the Good Sib James 
OF Douglas, is familiar to every one, as Bruce’s 
greatest captain in the long War of the Succes- 
sion. The hero of 70 fights, he is said to have 
won them all but 13, leaving the name of the 
“Black Douglas” — so he was called from his 
swarthy complexion — as a word of fear by which 
English mothers stilled their children. He was 
slain in Andalusia, in 1330, on his way to the 
Holy Land with the heart of his royal master, 
and was succeeded by his son, William, Lobd 
OF Douglas, who was slain at Halidon in 1333. 
— Sib Aechibald L. Douglas (1296-1333), a 
younger brother of the G<x)d Sir James, was a 
prominent Scottish leader during the minority 
of David II. In 1332 he surprised and defeated 
Edward de Baliol, the rival claimant of the 
throne. He was made Regent of Scotland in 
1333 and in the same year invaded England, 
but was defeated and slain at Halidon. In 
1357 Sib William op Douglas, son of the Re- 
gent of Scotland, who had fou^t at Poitiers 
and "* ' ' ' himself in oflier fields, was 

made ’ ' uglas and afterward, hy mar- 

riage, became Earl of Mar. In 1371 he even 
disputed the succession of the Scottish crown 
with Robert II, the first of the Stuarts, which 
he claimed as a descendant of the Baliols and 
Comyns. His pretensions were abandoned only 
on condition that his son should marry the 
King’s daughter. He died in 1384. His son, 
James, second Earl of Douglas and Mar, the 
conqueror of Hotspur (q.v.), fell at Otterhurn 
in 1388; and, as he left no legitimate issue, 
the direct male line of William the Hardy and 
the Good Sir James now came to an end. 

The Earldom of Douglas, meanwhile* was be- 
stowed on an illegitimate son of the Good. Sir, 
James — Abchibald, Lord of Galloway, sumamed 
the Grim. By his marriage with the heiress of 
Bothwell he added that barony to the Douglas 
domains; and, having married his only daughter 
to the heir apparent of the Scottish crown, and 
his eldest son to the eldest daughter of the Scot- 
tish King, he died in 1400 or 1401. His son and 
successor, Aechibald, fourth Earl of Dougla's, 


was, from his many misfortunes in battle, sur- 
named “the Tyneman” — i.e., the loser. He was 
taken prisoner at Homildon (1402), and at 
Shrewsbury in the following year. Repairing 
to France, he was there made Duke of Touraine, 
and fell at Verneuil in 1424. He was succeeded 
by his son Archibald, who distinguished him- 
self in the French wars and, dying in 1439, was 
buried in the church of Douglas, where his tomb 
still remains. His son and successor, William, 
a boy of 16, by the splendor of his court aroused 
the fear of the Scottish King, and was treacher- 
ously beheaded in Edinburgh Castle in 1440. 
His French duchy and county died with him; 
his Scottish earldom was bestowed on his grand- 
uncle (the second son of Archibald the Grim), 
James, surnamed the Gross, who in 1437 had 
been made Earl of Avondale. He died in 1443, 
being succeeded by his son William, who, by 
marriage with his kinswoman (the only daughter 
of Archibald, fifth Earl of Douglas, and second 
Duke of Touraine), again added the lordship of 
Galloway to the Douglas possessions. He was 
for a time all-powerful with King James II, 
who made him lieutenant general of the realm; 
but, afterward losing the royal favor, he seems 
to have entered into a confederacy against the 
King, by whom he was killed in Stirling Castle 
in 1452. Leaving no child, he was succeeded hy 
his brother James, who in 1454 made open war 
against King James II as the murderer of his 
brother and kinsman (the sixth and eighth 
Earls of Douglas). The issue seemed doubtful 
for a time; but, the Hamiltons and others be- 
ing gained over to the King’s side, Douglas fled 
to England. The struggle was still maintained 
by his brothers — ^Archibald, who by marriage 
had become Earl of Murray, and Hugh, who 
in 1445 had been made Earl of Ormond. They 
were defeated at Arkinholm in May, 1455, Mur- 
ray being slain on the field and Ormond taken 
prisoner and afterward beheaded. Abercorn, 
Douglas, Strathaven, Thrieve, and other castles 
of the Douglases, were dismantled, and the Earl- 
dom of Douglas came to an end by forfeiture, 
after an existence of 98 years, during which it 
had been held by do fewer than nine lords. The 
last Earl lived many years in England, where he 
had a pension from the crown and was made a 
knight of the Garter. In 1484 he leagued him- 
self with the exiled Duke of Albany to invade 
Scotland. He wus defeated at Lochmaben, but 
James III spared his life on condition of his 
taking the cowl. He died in the abbey of Lin- 
dores in April, 1488; and so ended the elder 
illegitimate line of the Douglases. 

Earls of Angus. This line was begun with 
Geokge, the illegitimate son of William, first 
Earl of Douglas, and Margaret Stewart, Count- 
ess of Angus and Mar. He received a grant of 
his mother’s Earldom of Angus in 1389, married 
in 1397 the youngest daughter of King Robert 
II, was taken prisoner at Homildon in 1402, and 
died of the plague in England in the following 
year. He was succeeded by his son, William, 
who, dying in 1437, was succeeded by his son 
JAMES;, who died without issue, when the title 
reverted to his uncle. George, fourth Earl of 
Angus, took part vrith the King against the 
Douglases in 1454: his loyalty was 7'c warded by 
a grant of their old inheritance of Doiiirlasdale: 
and so, in the phrase of the time, “the Red Doug- 
las” — such was the complexion of Angus — “put 
down the Black.” He died in 1462, being suc- 
ceeded by his son Archibald, surnamed Bdl- 
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tlie-Cat, and sometimes also called the Great 
Earl. After filling the highest offices in the 
state and adding largely to the family posses- 
sions, he retired to the priory of Canons Regu- 
lar at Whithorn^ in G^loway, where he died 
about 1514. He was succeeded by his grandson 
J^itCHiBALD, who in 1514 married the Queen 
Dowager of Scotland, Margaret, sister of Henry 
VIII of England and widow of James IV of 
Scotland. The fruit of this marriage was a 
daughter, Margaret, who, marrying the Earl 
of Lennox, became the mother of Henry, Lord 
Darnley, the husband of Queen Mary and father 
of King James VI. The Earl of Angus had for 
a time supreme power in Scotland; but in 1528 
the young King James V escaped from his 
hands, and sentence of forfeiture was passed 
against Angus and his kinsmen. The King 
swore that while he lived the Douglases should 
have no place in his kingdom, and he kept his 
vow. On his death, in 1542, Angus returned to 
Scotland and was restored to his honors and 
possessions. He died at Tantallon in 1556. 
His nephew, who succeeded him, died two years 
afterward, leaving an only son, Archibald, 
eighth Earl of Angus. This Good Earl, as he 
was called, died in 1588, when his title devolved 
on his kinsman William, the grandson of Sir 
William Douglas of Glenhervie, second son of 
Archibald Bell-the-Cat. Dying in 1591, he was 
succeeded by his son William, who next year 
obtained from the crown a special recognition 
of his high privileges as Earl of Angus. He 
turned Roman Catholic, and died in Paris in 
1611. 

Marquises and Dukes of Douglas, and 
Lords Douglas. William, eleventh Earl of 
Angus, was created Marquis of Douglas in 1633 
and, dying in 1660, was succeeded hy his grand- 
son James, who died in 1700, leaving issue one 
son and one daughter. The son, Archibald, 
third Marquis of Douglas, was created Duke of 
Douglas in 1703 and died childless in 1761, 
when his dukedom became extinct and his mar- 
quisate devolved on the Duke of Hamilton. The 
descendants of the sister. Lady Jane Douglas, 
were British peers, under the title Baron Doug- 
las of Douglas Castle, from 1790 till 1857. The 
claims of the rivals to the Earldom of Angus in 
1762 were never decided, and the title is still 
in abeyance. The right attached to it of bear- 
ing the crown of Scotland was debated before 
the Privy Council in 1823, when it was ruled 
that Lord Douglas’s claim to that honor, being 
a claim of heritable right, fell for decision to 
a court of law. The motto of the Douglas arms, 
Jamais arribre ('Never behind’), probably al- 
ludes to the peculiar precedence inherent in 
their Earldom of Angus. The bloody heart com- 
memorates Bruce’s dying bequest to the Good 
Sir James; the three stars which the Douglases 
bear in common with the Murrays seem to 
denote the descent of both from one ancestor. 

Earls of Morton. Sir Andrew of Douglas, 
who appears in record in 1248, was apparently a 
younger son of Sir Archibald, or Erkenbald, of 
Douglas, the second chief of the house. His son, 
William of Douglas, swore fealty to King Ed- 
ward I for his lands in West Lothian in 1296 
and was probably the father of Sir James of 
Douglas — sumamed the Lothian, to distinguish 
him from his kinsman of Clydi‘sdale — who in 
1315 had a grant from Bruce of the lands of 
Kincavil and Calder-clere. He died sibout 1320, 
being succeeded by his son, Sir William of 


Douglas, of Liddesdale, who greatly enlarged 
the family possessions in Eife and elsewhere. 
The '‘Knight of Liddesdale” — as he was called 
by his contemporaries, who regarded him as "the 
flower of chivalry” — ^was assassinated in 1353 
by his kinsman, William, first Earl of Douglas, 
to revenge his wife’s dishonor. He was suc- 
ceeded by bis nephew, Seb James of Douglas, 
of Dalkeith, a man of literary tastes, who en- 
tertained Eroissart at his board and possessed 
a valuable library for the day. He was of great 
power and influence, and contracted princely 
alliances. His first wife was a daughter of 
"Black Agnes,” the heroic Countess of Dunbar; 
his second was a sister of King Robert II ; and 
he matched his eldest son. Sir James of Douglas, 
of Dalkeith, with a daughter of King Robert 
III. Their grandson married a daughter of 
King James I and in 1458 was created Earl of 
Morton. His grandson, the third Earl, dying 
without male issue in 1553, the earldom de- 
volved on his daughter’s husband, the Regent 
Morton, James Douglas, great-grandson of 
Archibald Bell-the-Cat. (See Morton, James 
Douglas.) After his fall the title went to 
Archibald, eighth Earl of Angus; and when he 
died childless, in 1588, it passed to Sir William 
Douglas, of Lochleven, who thus became seventh 
Earl of Morton. His losses in the great Civil 
War compelled him, in 1642, to sell Dalkeith 
to the Earl of Buccleuch, and his Tweeddale and 
Eskdale lands to others ; but Aberdour and other 
old domains of the family still remain with his 
descendant, the Earl of Morton, who descends 
legitimately in the male line from William of 
Douglas, the progenitor of the race in the 
twelfth century. 

Other Branches. In the seventeenth century 
the descendants of Sir William Douglas of 
Drumlanrig, an illegitimate son of the hero of 
Otterburn, were created earls, marquises, and 
dukes of Queensberry, earls of March, and earls 
of Solway, of which titles only that of the Mar- 
quis of Queensberry remains in the family. 
During the same period younger branches of the 
family were earls of Selkirk, Forfar, and Dum- 
barton, and held other titles, of which that of 
the Earl of Selkirk is the only one not now dor- 
mant or extinct. 

Bibliography. Hume of Godscroft, A Bistory 
of the House of Douglas and Angus < Ldhiburg""., 
1644; reprinted 1748), preserves the traditions 
of the family, but its accuracy is not to be 
trusted. The earlier history of the Douglases 
has been critically examined by Chalmers in his 
Caledonia j voL i (London, 1807) ; by Riddell 
in his Remarks upon Scotch Ptc'ag^ 7 a'’- I'F diis- 
burgh, 1833) ; by Cosmo lnne>, iu i so Rtgi^tr.rm 
EpisGopatus Moraviensis (ib., 1837), and the 
Liher S. Marie de CalcTiou, vol- i (ib., 1846) ; 
and by Joseph Robertson, in the Origines Paro- 
chiales Scotice, vol. i (ib., 1851). The descent of 
the houses of Angus and Dalkeith was first ascer- 
tained by Riddell in his Remarks upon Scotch 
Peerage Law^ pp. 154-164 (ib., 1833), and in 
his Stewartiana. The charters and correspond- 
ence of the Morton family have been edited 
for the Bannatyne Club by Mr. Cosmo Innes, in 
the Registrum Honoris de Morton (ib., 1853). 
Consult Maxwell, A History of the House of 
Douglas (London, 1902). This book contains 
an extensive bibliography on the Douglas family. 

DOtlGLAS, Sir Archibald Lucius (1842'- 
1918). A British admiral, bom at Quebec, Can- 
ada, and educated at the Quebec high school. 
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Having in 1856 joined the Bosoaicen, the flag- 
ship of the ISJ'orth American and West Indian 
stations, he became a lieutenant (1861), com- 
mander (1872), captain (1880), and vice ad- 
miral (1901). He served with the naval bri- 
gade that went up the Congo and the Gambia 
in 1860; in 1873-75 he was director of the Jap- 
anese Imperial Naval College. At various times 
he commanded the Serapts (Soudan, 1884), the 
Edinburgh, the Cambridge, and the Excellent; 
and he was commander in chief in the East 
Indies (1898—99), at the North American and 
West Indian stations (1902-04), and at Ports- 
mouth, England (1904^07). From 1896 to 
1898 he served as vice president of the ordnance 
committee, and from 1899 to 1902 he was Lord 
of the Admiralty, He retired in 1907. In 1893- 
95 he was aid-de-camp to Queen Victoria, he 
was created G.C.V.O. in 1905 and G.C.B. in 
1911, and he received also several foreign 
decorations- 

DOUGLAS, SiE Charles Whittingham 
Hobslet (1850-1914). A British soldier. In 
1869 he joined the Ninety-second N' 
with whom he served during the U. »• 

(1879-80). In the following year he took part 
in the Boer War, in 1884 he acted as quarter- 
master-general in the Suakim expedition, and 
after home service at Aldershot (1893-98) he 
was actively engaged in the South African War. 
At its close he was promoted major general. 
Peturning to England, he commanded the First 
Infantry Brigade (1901), the Second Division 
of the First Army Corps (1902-04), and the 
Chief Southern Command (1909-12). He was 
second military member of the Army Council 
and adjutant general of the forces in 1904-09 
and inspector general from 1912 to 1914. In 
the latter year he was further promoted, being 
appointed Chief of the Imperial General staff, 
siK co(‘ding Field Marshal Sir J. D. P. French at 
Ihe time of the Ulster crisis. (See Ieeland, 
History,) General Douglas was created G.C.B, 
in 1911. 

DOUGLAS, David (1798-1834). A Scottish 
botanist and traveler, born at Scone, Perthshire. 
He visited the United States in hehalf of the 
Royal Horticultural Society in 1823. In his 
capacity as a collector he set out on a tour to 
the Pacific in 1824 and in the following year 
reached Fort Vancouver. It was on this scien- 
tifically fruitful journey that he discovered 
Pseudotsuga douglasii, the well-known “Douglas 
spruce.^’ Although the name of the species 
should probably be P. mueronata, the common 
name will always commemorate Douglas. After 
another sojourn of five years in California and 
British Columbia he visited the Sandwich Is- 
lands in 1834, where he died from wounds in- 
flicted by an infuriated bull. He introduced 
into botany more than 150 specimens of trees 
and plants indigenous to America. 

DOUGLAS, Ellex. A character in Scott’s 
Lady of the Lake, 

DOUGLAS, Gawhcn or Gavin (c. 1474-1522). 
A Scottish poet, the third son of Archibald, 
fifth Eari of Angus. He was educated at St. 
Andretvs for the church and was early appointed 
to Ptestonkirk, near Dunbar. In 1501 he was 
made ptovost of St. Giles, Edinburgh. From 
the marriage of his nephew, the sixth Earl of 
Angus, to the widowed queen of James IV, 
Douglas expected rapid preferment; but the 
jealousy of the nobility and the Regent Albany 
svas such that Douglas, who had, through the 
VoL. VII.— 14 


influence of the Queen, obtained the bishopric 
of Dunkeld directly from the Pope (January, 
1515), was tried before the Scottish peers, found 
guilty of conspiring against the privileges of 
the crown, and condemned to imprisonment. He 
was set at liberty in about a year and in- 
ducted into his bishopric. Owing to his nephew’s 
ill-treatment of the Queen, who thereupon 
joined with the Regent against the Dougla^c-^. 
he was deprived of his bishopric ( 1520 ; . He 
went to England to obtain the aid of Henry 
VTII, but accomplished nothing, and died sud- 
denly of the plague in London. His poems be- 
long mostly to his early life. They comprise 
two allegories, entitled The Palice of Honour 
and King Hart, and a translation of Vergil’s 
Mne%d into Scottish verse. There is, besides, a 
minor poem on Conscience. To each book of the 
JEneid is prefixed a description of Scottish 
scenery, and the translation, finished in 1513, 
is the first complete rendering of a long Latin 
classic into English. In his original poems 
Douglas carried on the tradition of Chaucer. 
His allegories are beautiful, and his landscapes 
surpass any others in our early poetry. His 
Works, edited, with a memoir, by Small, were 
published in four volumes (Edinburgh, 1874). 
Consult J. H. Millar, Litera/ry History of Scot- 
land (London, 1903), and Cambridge History 
of English Literature, vol. ii (Cambridge and 
New York, 1907-13). 

DOUGLAS, Geoege. The temporary keeper 
of Lochleven Castle, in Scott’s Abbot. He falls 
in love with Mary, Queen of Scots, helps her 
to escape, and is killed in the battle of 
Langside. 

DOUGLAS, Geoegr (1825—94). A Canadian 
clergyman, born at Ashkirk, Scotland. As a 
boy, he was brought by his parents to Mont- 
real, Canada, was apprenticed to a blacksmith, 
and later was clerk in a bookstore. He started 
to study medicine, but, having decided to be a 
Methodist minister, he went to England in 1849 
to finish his training at the Wesleyan Theologi- 
cal College. Thence he was at once sent as a 
missionary to the Bahamas. Ordained to the 
ministry in 1850, he went to Bermuda, where 
he remained a year and a half and contracted 
an illness from which he never fully recovered. 
During the nine years following his return to 
Canada he filled pastorates in Kingston, To- 
ronto, and Hamilton. His preaching was re- 
markable for an ornate and stately eloquence 
which gave him rank as one of the greatest 
pulpit orators of Canada. He filled the high- 
est administrative offices of his church, and 
was for seven years president of the Wesleyan 
Theological College at Montreal. In 1869 
McGill University conferred upon him the de- 
gree of LL.D. 

DOUGLAS, George William (1850- ). 

An American clergyman, born in New York 
City. He graduated from Trinity College 
(Conn.) in 1871 and from General Theological 
Seminary and studied also at Oxford and Bonn, 
and, being ordained a priest in the Protestant 
Episcopal church (1878), thereafter until 1898 
had charges in New York, Washington, and 
New Haven. He was select preacher for Grace 
Church, New York, and an instructor in the 
Training f^chool for Deaconesses from 1898 to 
1904, when he became examining chaplain for 
the diocese of New York and senior canon of 
the cathedral of St. John the Divine. His 
writings include: Hints to Sunday School 
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Teachers (1883) ; Prayers for Children (1884) ; 
Sermons Preached m St. John^s Churchy Wash- 
ington (1893) ; The Ma 7 iij-Sided Roosevelt 
(1907); Essays m Appreciation (1912; en- 
larged, 1913). 

BOTJGLAS, Str Howard, Bart. (1776-1861), 
son of Admiral Sir Charles Douglas. An Eng- 
lish general and author of important military 
and naval treatises, born at Gosport. After 
serving in Spain and Portugal he was appointed 
Governor of New Brunswick (1823—31) and 
Lord High Commissioner of the Ionian Islands 
( 1835-40) and elected member of Parliament 
for Liverpool (1842-47). He was made general 
in the army in 1851, and colonel of the Fifteenth 
Infantry Regiment. He died at Tunbridge 
Wells. His best-known work is Military 
Bridges and the Passage of Rivers (London, 
1816), an essay which, it is claimed, suggested 
the suspension bridge. His treatise on Naval 
Gunnery (1820) was regarded as authoritative 
in several countries. 

BOITGrliAS, James. See Mortoi^, James 
Douglas, fourth Earl op. 

DOUGLAS, Sir James (1803-77). A Cana- 
dian administrator and the chief founder of 
British Columbia. He was born in Demerara, 
British Guiana, but in early youth was taken 
to Scotland, where he was educated in a private 
school at Lanark. When 16 years old he came 
to Upper Canada and was employed at Fort 
W'illiam by the Northwest Company, the rival 
of the Hudson's Bay Company in the fur trade. 
Upon their in 1821 he was sent 

into the Hudson's Bay Company's territory west 
of the Rocky Mountains and known as the 
Columbia Department. In 1824 he was trans- 
ferred to New Caledonia, Uie nucleus of British 
Columbia. In that department his qualifica- 
tions as accountant, explorer, trader, and organ- 
izer, enhanced by his dependable character, 
gained the confidence of the company and made 
him especially valuable in the establishment 
and oversight of new posts. In 1830 he was 
sent to Fort Vancouver, Oregon Territory, 
wdiere, as coadjutor to the chief factor, John 

L he shared the weighty responsi- 

l/’ir <m' I tirrying out a policy of expansion 
which promised dramatic results. During 1830- 
46 the company's forts were built northward 
towards Alaska, southward towards California, 
and also into the interior of Oregon; but the 
hopes founded on these successes were not 
realized. In 1842 Douglas, who foresaw that 
the incoming tide of settlement would destroy 
the fur monopoly in the region immediately 
tributary to Fort Vancouver, decided that an 
Indian village situated where Victoria, B. C., 
now stands, was the best northerly site for 
the western headquarters, and in 1843 he built 
a fort there, the nucleus of the present city. 
The Treaty of 1846 finally broke the company's 
monopoly in United States territory below lat. 
49° N. (See Northw’bst Boundary Dispute; 
Oregon, Bistory.) In 1846 Douglas was ap- 
p pin ted senior officer of the Western Depart- 
ment, and in 1851 he became Governor of Van- 
couver Jsland, which had beefi acquired by the 
company and was afterward careated a crpwn 
colony. For seven years he combined the func- 
tionB> .of civil ruler and chief factor . of ^ the 
company, whose long discipline of its officers 
and servants, as -well as of the Indian tribes, 
had instilled habits of. order and justice. In 
1858 the rush of miners into the country con- 


sequent to the discovery of gold severely tested 
his administrative skill; but in this Douglas, 
though competent, was assisted by Sir Matthew 
Baillie Begbie (1819-94), a judge whose fear- 
less vigilance and impartial decisions were 
thoroughly effective in preserving order. In 
1859, after the exciting episode of the military 
occupation of the island of San Juan by the 
American General Harney, the mingled firm- 
ness and forbearance of Douglas made possible 
the subsequent joint occupation of the island 
by American and British troops. ( See San 
Juan Boundary Dispute.) In 1856 represent- 
ative government was established in Vancouver 
Island, and in 1858 the crown colony of British 
Columbia was created. Douglas held the gov- 
ernorship of the two colonies concurrently until 
1863. His vigorous promotion of road building 
was essential to the progress of British Colum- 
bia. He retired from public life in il864. 
Although in full vigor of mind and body, he 
relinquished office chiefly because of his lack 
of training for, and intelligent sympathy with, 
the complicated tasks of representative govern- 
ment. His official experience had been that of a 
benevolent autocrat. In 1863 he was knighted. 
After his retirement he made a trip to Europe 
and returned to Victoria, where he died. Con- 
sult Begg, History of British Columbia (1894), 
and Coats and Gosnell, Sir James Douglas 
(1908), in the '^Makers of Canada Series.” 

DOUGLAS, James (1837- ). An Amer- 

ican mining engineer and metallurgist. He was 
torn in Quebec and was educated in Edinburgh 
and at Queen's University, Kingston, where he 
graduated in 1868. He studied theology and 
was ordained to the Presbyterian ministry, but 
after some years resigned. For a time he was 
professor of chemistry in Morrin College, 
Quebec, and in 1869 and subsequently he was 
president of the Literary and Historical So- 
ciety of that city. In 1876 he went to Phennix- 
ville, Pa., to take charge of copper works. Fie 
was remarkably' successful in mining and rail- 
way enterprises and became president and busi- 
ness manager of a number of mining corpora- 
tions, besides serving as president of scvei^al 
railways in Mexico. He was a delegate from 
the United States to the Mining Congress at 
Paris in 1000, and he was president of the 
American Institute of Mining 
1899-1900. He published: Memoir *. 'i . j 
Bunt, E.R.S. (1898); Untechnical Addresses 
on Technical Subjects (1905) ; Old France in 
the New World (1905) ; The Influence of the 
Railroads of the United States and Canada on 
the Mineral Industry (1909) ; Journals and 
Reminiscences of James Douglas, M.D, (1010). 

DOUGLAS, John (1721-1807). An English 
author and divine, the son of a shopkeeper at 
Pittenweem, Fifeshire, Scotland, educated at 
Dunbar and Oxford, and ordained deacon in 
1744. As an army chaplain he was present at 
the battle of Fontenoy (1745). Two years 
later he was ordained priest. Preferment after 
preferment followed until in 1791 he became 
Bishop of Salisbury. He died May 18, 1807- 
Douglas only occasionally resided on his liv- 
ings. He generally spent the winter in, London 
and the summer at fashionable watering places, 
in the society of the Earl of Bath, who was his 
great patron. Among liis writings, mostly con- 
troversial, are: Vindication of j^ilton from the 
Charge of Plagiarism, Adduced by Laufler 
(1750); A Letter on the Criterion of Mvratflee 
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(1752), a reply to Hume; and many political 
pamphlets. He also edited the journals of 
Captain Cook, His Miscellaneous Works, edited 
and ' * ■ ■ _ f if e hj Macdonald, were pub- 
lishe I - ^ (1820). 

DOUGLAS, Sib JoHJf Sholto. See Qxjeens- 

EEBRY, MaEQXJIS OF. 

DOUGLAS, SiE Hobeet Keitnaway (1838- 
1913). An English Sinologue, born at Larkbear 
House, Devon. He was attached to the Eng- 
lish Legation at Peking, and subsequently taught 
Chinese in King’s College, became governor of 
Dulwich College and keeper of Oriental books and 
manuscripts in the British Museum, and retired 
in 1907. He wrote articles on China and the 
East in the Encyclopaedia Britannica, a cata- 
logue of the Chinese books and manuscripts 
in the British Museum (1877), and Two Lec- 
tures oa the Language and Literature of China 
(1875); The Life of Jenghiz Khan (1877); 
Confucianism and Taoism (1879); China 
(1882); The Life of Li Hung-chang (1895); 
China (1906); Europe and the Far East 
(1904; i913N 

DOUGLAS, Robert Laivgtok (1864- ). 

A well-known English art critic, lecturer, and 
author. He was educated at Kew College, Ox:- 
ford, was for years a University Extension 
lecturer, and for a time was in holy orders in 
the Church of England. From 1895 to 1900 
he resided in Italy, and from 1900 to 1902 
was professor of modern history at the Univer- 
sity of Adelaide (Australia). He also lectured 
on art at the Royal Institution and the Society 
of Arts, was made dean of the faculty of arte 
in 1901, and contributed to many magazines 
and reviews. Known chiefly as an authority on 
Sienese art, his most important publications 
are: Fra Angelico (2d ed., 1902) ; History of 
B%ena (1902); Le Maioliche di Biena (1904); 
a new edition of Crowe and Cavalcaselle’s 
History of Painting in Italy (1903 et seq.) ; 
Illustrated Catalogue of Pictures of Biena and 
Objects of Art (Burlington Fine Arts Club, 
1904). He was elected a fellow of the Acca- 
demia di Belle Arti, Milan. 

DOUGLAS, Stephen Arnold (1813-1861). 
An eminent American political leader. He was 
bom in Brandon, Vt., April 23, 1813. He passed 
his boyhood in his native State and in western 
Hew York, went to Illinois in 1833, taught 
school and studied law for a year, was ad- 
mitted to the bar in 1834, and began practice 
in Jacksonville. Within a year he was elected 
Statens attorney for the most important judi- 
cial circuit in Illinois, and his rise thence^ 
forward was rapid and brilliant. In 1836 he 
was elected to the Lower House of the State 
Legislature and in the following year was made 
register of the Federal land office at Springfield. 
In 1838 he was an unsuccessful Democratic 
candidate for Congress, but in January, 1841, 
was appointed Secretary of State of Illinois, 
which position, however, he resigned within a 
month to take a seat on the bench of the Su- 
prepie Court of the State. After two years he 
resigned this position also, and thereafter served 
in Congress first as a representative (from 
1843 to 1847) and then as a senator, from 
1847 until his death. In figure ho was below 
the middle height, but his frame was vigorous 
and his manner impressive. ‘‘Little Giant,’^ 
says Schouler, ‘‘he was presoTitly called: for, 
being both a] 3 Le and adroit in policy and full 
I of resources;, he gave the image of power under 
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close compression.” As chairman of the Com- 
mittee on Territories, first in the House and 
then in the Senate, his position was peculiarly 
important. He favored the annexation of Texas 
and the Mexican War, opposed the Wilmot 
Proviso (q.v.), defended the Compromise meas- 
ures of 1850, and upheld the extreme demands 
for the Oregon Territory. He became especially 
conspicuous, however, through his proposal and 
advocacy of the doctrine of “popnlar sover- 
eignty,” or “squatter sovereignty,” which de- 
nied the power of the Federal government to 
legislate on slavery within the Territories and 
recognized the right of the people of each Terri- 
tory to legislate upon the subject for them- 
selves. This doctrine, first announced by Lewis 
Cass (q.v.), in December, 1847, was definitely 
formulated by Douglas in 1854, when he pre- 
sented the Kansas-Kebraska Bill, which pre- 
cipitated anew the struggle over the extension 
of slavery in the national Territories. The 
bill, in its first draft, also in precise terms an- 
nounced the doctrine that the Missouri Com- 
promise had been superseded by the Compromise 
of 1850, and, although nothing in the statutes 
warranted such an assertion, its political effect 
was great and immediate. The passage of the 
act brought upon Douglas much harsh criticism 
throughout the North, and indicated, on the 
other hand, the increasing strength of the up- 
holders of slavery. (See Kansas-Nebbaska 
Bill.) Douglas now became, more than ever, 
a national force. Nevertheless, in 1856, as in 
1852, he failed to secure the presidential nom- 
ination. In 1857 he broke with President 
Buchanan and the “administration” Democrats, 
thereby losing much of his prestige in the South. 
His campaign in 1858 for the election of the 
State T ^ ^ • hich was to name his suc- 
cessor ;m . ‘ * , led to the famous debates 

with Lincoln, in which the problems of slavery 
were thoroughly discussed and the foundation 
laid for the national reputation of his opponent. 
Douglas secured a reelection to the Senate, but 
his position had become so altered through his 
opposition to the recognition of the Lecompton 
Constitution in Kansas and by reason of his 
“Freeport Doctrine” (see Freeport, 111.), that 
in 1860 he was unacceptable to Southern Demo- 
crats as a presidential candidate. However, 
the Northern Democrats would not support for 
the presidency a man holding the prevailing 
Southern views on slaver>. T’lL r about 

a sectional division of tlie conven- 

tion and the subsequent iioin-nj.iiori of Douglas 
for the presidency by his Northern followers 
assembled in Baltimore. In the ensuing elec- 
tion he received only 12 electoral votes, but his 
popular vote was next to that of T.i'uolii. ITA 
inniKMico continued to be strong, aM(i h «■ lu'.irry 
suj)])i)rt of Lincoln’s administration upon the 
outbreak of the Civil War was of powerful 
nlcct in the defense of the Union. Consult: 
fjife of Stephen A. Douglas, by J. W. Sbeahan 
(New York, 1860) ; vols. i and ii of Rhodes’s 
History of the United States from the Compro- 
mise of ’1850 (7 vols., New York, 1892-1906); 
Stephen Arnold Douglas (Boston, 1902), by 
W. G. Brown, in the “Riverside Biographical 
Series”; E. C. Carr, Stephen A. Douglas (Chi- 
cago, 1909). 

DOUGLAS, Thomas. See Selkirk, Thomas 
Douglas, fifth Earl of. 

DOUGLAS, Sir William Fettes (1822-91), 
A Scottish fi-gure and" landscape painter, bom 
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in Edinburg-li* He was a pupil of Lauder,^ but 
in the main was self-taught. After exhibiting 
portraits in the Hoyal Scottish Academy he 
gained a reputation with his pictures repre- 
senting occult and romantic subjects, such as 
‘^Bibliomania’" (1852, National Gallery, Lon- 
don); '^The Rosicrucian”; ‘‘The Alchemist” 
(1855, South Kensington Museum); ‘^Visit to 
the False Astrologer” (1860). These composi- 
tions are simple and dignified, with a gleaming, 
luminous tone, reminiscent of the old masters. 
He was an ardent antiquarian and introduced 
the objects of his collection into his pictures. 
After 1870 he started to paint landscapes which 
include ‘‘Stonehaven” and the “Bay of Lunan,” 
in the Edinburgh Gallery, and towards the close 
of his life he produced some delicate water 
colors. Douglas was curator of the National 
Gallery of Scotland, and president of the Royal 
Scottish Academy for many years. Consult 
Photogravures from the Works of Bir W. F. 
Douglas, with a Critical Sketch by J. M. Grey 
(1885). 

DOUGLAS, WnxiAM Lewis (1845- ). 

An American manufacturer and politician, born 
in Plymouth, Mass., and educated in the public 
schools. He began work at the age of seven in 
a shoe factory and in 1865 went to Colorado, 
returning to Brockton, Mass., in 1876 and es- 
tablishing a shoe factory. From this begin- 
ning he had built up by 1914 a business having 
six factories with a combined capacity of more 
than 20,000 pairs of shoes daily, the source of 
supply of his 78 retail stores. He was a mem- 
ber of the Massachusetts Legislature from 1883 
to 1887 and in 1891 was elected mayor of 
Brockton. In 1904 he was elected Governor of 
Massachusetts on the Democratic ticket. 

DOUGLAS CITY. A town on Douglas 
Island, opposite Juneau, Alaska, mainly occu- 
pied by workmen of the adjacent Treadwell gold 
mines. The native village, or quarter, has a 
government school for the training of the 
Tlinkit children. Pop., 1910, 1722, 

DOUGLAS FIR. See Spbuce. 

DOUGLASS, David Bates (1790-1849). An 
American civil and military engineer, born at 
Pompton, N. J. He graduated at Yale in 1813, 
entered the army, and rendered effective service 
in the defense of Fort Erie against the British. 
In 1819-20 he was assistant professor of nat- 
ural and experimental philosophy at West 
Point. Subsequently he held the professorship 
of mathematics and from 1823 that of civil and 
military engineering, which he resigned in 1831 
to become chief engineer of the Morris Canal 
Company. His most important engineering 
work for New York City was the making of 
surveys and plans for the Croton Aqueduct and 
for Greenwood Cemetery, He was president of 
Kenyon College from 1841 to 1844 and was 
made professor of mathematics at Hobart Col- 
lege in 1848. 

DOUGLASS, Fredeeick (1817-95). An 
American antislavery orator and journalist, 
bom at Tuckahoe, near Easton, Md. His father 
was a white man, his mother a negro slave, and 
he was reared as a slave on the plantation ' of 
Col. Edward Lloyd until he was 10 years old, 
when he was transferred to a relative of his 
owner in Baltimore. There he worked in a 
shipyard and taught himself to read and write. 
In 1838 he escaped from slavery under the 
disguise of a sailor and changed his name from 
Frederick Augustus WashingSin Bailey to Fred- 


erick Douglass. He proceeded first to New 
York City and then to New Bedford, Mass., 
wdiere he married a negro woman, and where for 
several years he was employed as a day laborer. 
In 1841 he attended an antislavery convention 
at. Nantucket and spoke with such power and 
eloquence that the Massachusetts Antislavery 
Society sent him out as a lecturer under its 
auspices. He met with so much success that 
an invitation to lecture in Great Britain was 
extended to him and was accepted. In 1845 
he published his autobiography and went to 
England, where he remained two years, and 
where a contribution of £150 was raised to 
buy his freedom in regular form. On liis return 
to America in 1847 he settled at Rochester, 
N. Y., and began to publish a weekly Abolition 
newspaper, which was continued until 1860, 
being called the 'North Star until 1850, when 
it was renamed Frederick Douglasses Paper. In 
1855 he rewrote his autobiography, which was 
republished in 1882 as the Life and Times of 
Frederick Douglass. During the Civil War he 
was among the first to suggest the employment 
of negro troops by the ‘United States govern- 
ment. In 1871 he was secretary to the Santo 
Domingo Commission; in 1872 a presidential 
elector for the State of New York; in 1877-81 
United States Marshal for the District of Co- 
lumbia; in 1881—86 recorder of deeds in the 
District; and in 1889-91 Minister to Haiti. 
Consult lives by Holland (New York, 1891) 
and by Chesnutt (Boston, 1899). Consult 
Booker T. Wa-'riTvj't')n, Frederick Douglass 
(Philadelphia, I'-uT,. 

DOUKHOBORS- See Dukhobortsky. 

DOULS, dool, Camilee ( 1864-89 ) . A French 
explorer, born at Rodez. He entered upon his 
tours of exploration in 1887, when he visited 
the region south of Morocco in the disguise of 
a Mussulman merchant. He was captured and 
imprisoned by one of the native tribes, but 
subsequently liberated, and succeeded in reach- 
ing Morocco. In 1888 he began another tour, 
intending to proceed through the Sahara as 
far as Timbuktu; but after penetrating for a 
considerable distance into the country he was 
assassinated by his two Tuareg guides. The 
results of his first voyage were published in the 
Bulletin de la SociitS de Geographic (1888), 
Revue de Geographic (1888), and in Le Tour 
du Monde (1888). 

DOUL'TON, Sib Henry (1820-97). An Eng- 
lish potter, born in VauXhall. He learned Ills 
profession in his father’s factory at Lambeth, 
which he soon developed into the largest pottery 
works in the world, and it was chiefiy he who 
effected the revival of “art pottery.” The most 
noteworthy of his ware was the “sgraffito,” 
which traced its origin to the agate or solf- 
glazed stoneware of the latter part of the seven- 
teenth century. He created a sensation at the 
South Kensington Exhibition in 1871, which 
was followed by further exhibits in Vienna and 
Paris. Branch factories were opened through- 
out England and in Paris, and the ware was 
introduced into the United States in the seven- 
ties by John Bennet, a former director of the 
Lambeth works. A school of art was conducted 
in conjunction with the uhder^king, and dis- 
tinctive features were introduced. Since the 
business Was turned into a joint-stock company 
in 1899, the artistic value of its ware has de- 
clined. Consult Chaffers, Pottery and Poroelahn 
(London, 1900), and Barber, The Pottery imd' 
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Porcelain of the United States (Sd ed., Xew 
York, 1909). 

DOTJMEE, doo'mg', Paul (1857- ). A 

French statesman, barn at Aurillac (Cantal). 
He became in 1885 chief assistant to Floquet, 
President of the Chamber of Deputies, and in 
1888 and 1890 was elected as a Padical deputy. 
He w'as Minister of Finance in the Bourgeois 
cabinet (1895-96) and from 1896 to 1902 was 
Governor-General of French Indo-China, where 
he carried through important public works and 
the political and financial unification of the 
French possessions- Reentering the Lower 
House in 1902, he became head of the Budget 
Commission, and, in 1905, President of the 
Chamber. In 1906 he was the candidate of the 
moderate and reactionary parties for President 
of the Republic to succeed Emile Loubet, but 
received only 371 votes to 449 for Armand 
Falligres (January 17). In 1909 he was again 
head of the Budget Commission. In 1910 he 
failed of reelection to tlje Chamber. He pub- 
lished LUndo-GJiine frangaise (1904) and Livre 
de mes fils ( 1905) . 

DOIJMiERGTrE, doo'mSrg', Emile (1844- 
) . A French Protestant church historian, 
bom in XJmes, and educated at Geneva, Mon- 
tauban, Erlangen, and Berlin. In 1871—80 he 
edited the periodical called Le Christianisme 
au XIXe Siecle, and he became professor of 
Church history and dean of the Protestant 
theological faculty at Montauban. His great 
work is his biography of Calvin, entitled Jean 
Calvin: les hommes ef les choses de son temps 
(5 vols. : vol. i, 1899; vol. iv, 1910), the result 
of a lifelong study of the subject, upon which 
he wrote many minor volumes, notably Icono- 
graphic calvinienne (1909), 

DOXrMEIlGTJE, Gaston (1863- ). A 

French statesman, born at Algues-Vives (Gard). 
He studied law, served as an advocate at Himes 
in 1885-90, and was colonial magistrate in 
Cochin-China in 1888 and in Algiers in 1890- 
93. As a member of the Radical -Social Lt 
party, he was elected a deputy from Nimes and 
reelected in 1898, 1902, and 1906, and he was 
Secretary in 1895-96 and Vice President in 
1905-06 of the Chamber. He served as Min- 
ister of the Colonies (1902—05) in the Combes 
cabinet, as Minister of Commerce (1906—08) 
in the Sarrien and Clemenceau cabinets, and 
as Minister of Public Instruction (1908-10) in 
the Clemenceau and the first Briand cabinets. 
Later Doumergue became a member of the 
French Sepate, and in December, 1913, he was 
called on to form a new ministry, in which he 
held* the portfolio of Foreign Affairs as well 
as the premiership. In June, 1914, he resigned, 
with his cabinet. 

BOTTMIC, doo^m^k^ Ren^; (1860- ). A* 

French literary and dramatic critic, bora at 
Paris and educated at the Lyeee Condorcet 
and the Ecole Normale Sup4rieure. Besides 
serving as professor at Stanislas College, he 
leetur^ in Canada and at Harvard University 
in 189r8. He became especially known for his 
criticisms published in the leading French jour- 
nals. He became Chevalier of the Legion of 
Honor and in 1909 was elected a member of 
the Academy. His writings include: De Scribe 
a Ibsen (1893) : Earivains d’anijourd^hui 
(1894) ; Etudes sur la litterature frangaise 
(5 vols., 1896—1905); Les jeunes (1896); 
Essais sur le thSd^tre contemporain ( 1897 ) ; 
Hommes et idSes du XIXe siecle ( 1903 ) ; Les 


lettres d’EUhre d Lamartine (1005) ; Le tkedtre 
nouveau (1908); George Sand (1909); La- 
martine (1912); Histoire de la littet'ature 
frangaise (30th ed., 1913). 

BOXTR, door. A town * y. ' • * Prov- 
ince of Hainaut, 9 miles i of Mons 

(Map: Belgium, B 4). Coal and iron mines 
and stone quarries are worked in the vicinit 5 % 
and some coke is produced. There is also a 
thread mill and a rope factory. Pop., 1900, 
11,425: 1910, 12,670. 

DOTTRIHE, dbo'ren. Dourine, or maladie du 
coit, is a specific infectious disease of the horse 
and ass, transmitted from animal to animal 
by the act of copulation and caused by a pro- 
tozoan parasite, the Trypanosoma eqmperdum. 
The disease is characterized by an irregular in- 
cubation period, the confinement of the first 
symptoms to the genital tract, the chronic course 
which it runs, and by finally producing complete 
paralysis of the posterior extremities, with a 
fatal termination in from six months to two 
years. It occurs in Asia, Africa, and con- 
tinental Europe, and has been introduced into 
the United States several times with imported 
stallions. At the present time (1914) its erad- 
ication from eastern Montana and the Da- 
kotas, in which it is known still to occur, is 
under way by the United States Department of 
Agriculture. 

In mild cases an apparent recovery may 
follow, and through such animals the disease 
is disseminated. It is now readily detected by 
the blood test known as complement fixation. 
Treatment of the disease has proved unsatis- 
factory. It should be stamped out by the 
slaughter or castration of every horse or mare 
that has had sexual congress with a diseased 
animal or which gives a positive blood test. 

Consult: Hutyra and Marek, Pathology and 
Therapeutics of the Diseases of Domestic Ani 
malSy vol. i (London, 1912) ; E. W. Hoare, 
A System of Veterinary Medicine, vol. i (2d ed., 
New York, 1906) ; J. R. Mohler, "Dourine of 
Horses: Its Cause and Suppression,” in United 
States Department of Agriculture, Bureau of 
Animal Industry, Bulletin 1^2 (Washington, 
D. C.). 

BOTJiaO, doVr6. See Duero. 

BOTTROTJCOTTIiI, doo'roo-k5o^§ (South 
American Indian) . A small monkey of Brazil 
of the genus Nyotipithecus or Aotus, sleeping 
by day but active and fierce at night in pursuit 
of birds and insects. The body is about 9 inches 
long, the tail 14; fur soft and grayish white, 
with a brown stripe down the back. The head 
is round, and the eyes are extremely large and 
prominent. Bonroucoulis look more like cats 
than monkeys and sit up like dogs. Several 
species are known, all confined to South Amer- 
ica, where they represent the lemurs of the Old 
World. Consult Bates, The 'Naturalist on the 
Rvaer Amaison (London, 1863), and Elliot, Re- 
m&tx> of the Primates, vol. ii (New York, 1913). 

BOURB.A, door'ra. See Sorghum, paragraph 
N onsaceharine. 

BOTT'SA, Janus (Jan van deb Does) (1545- 
1604). A Dutch statesman, scholar, and his- 
torian, born in Noordwijk, and educated at 
Delft, t Louvain, Douai, and Paris. In 1572 
he was sent by the Estates of Holland on an 
embassy to England; and in 1574 was Governor 
of Leyden when it was besieged by the Span- 
iards. When the University of Leyden wtts 
founded, he was appointed first curator, and thk 
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success of tlie university was largely due to Ms 
wisdom. In 1584 and 1585 lie was^ again in 
England trying to interest Queen Elizabeth in 
the cause of the States. In 1591 he was ap- 
pointed a member of the Sovereign Council. 
His principal work was the xinnals of Bolland 
[Annales Rerum), a Latin hexameter history, 
covering the period 898—1218 a.d. ^ He wrote a 
commentary on Horace and criticized Catullus, 
Tibullus, Petroniiis, etc. 

DOTJVILLE, doo'veF, Jean Baptiste (1794- 
C.1S35). A French traveler, born at Hambye, 
Manche, France. He traveled extensively in 
Asia and South America, and in 1832 published 
in three volumes Voyage au Congo et dans 
IHnterieur de VAfrique equinosciale, describing 
his discoveries in Central Africa. For this_ he 
was honored with the gold medal of the Societe 
de Geographie of Paris and with honorary 
membership in the Royal Geographical Society 
of London. Later, however, his work was shown 
to be a fabrication based on early Portuguese 
discoveries. 

HOITW, dou, Geeaed. See Dou, Geraed. 

HOHZETTE, doo-ts§t'te, Louis (1834- ). 

A German landscape painter. He was born at 
Triebsees, Pomerania, and studied with Eschke 
at Berlin. His specialty was moonlight paint- 
ing, in which genre he excelled. Among his 
best works are “Moonlight Hight in Winter” 
(1865) ; “Swedish Coast by Moonlight” (1866) ; 
“Moonlight on the Gulf of Venice” (1876, Mel- 
bourne)? “Moonlight on the Fjord” (1883, 
Dresden Gallery) ; “Harbor of Lilbeck by Moon- 
light” (1891); “Old Prerow on the Bars” 
(Berlin Gallery), one of many paintings of the 
German beech and oak forests- He was strongly 
influenced by the Barbizon painters and also by 
the Dutch, especially Ruysdael. Douzette r^ 
ceived the gold medal at the Berlin Art Exhi- 
bition of 1886. 

BOVE (Icel. dufa, Ger. Tauhe, Dutch duif, 
Goth, duf^, perhaps connected with Ir. dub, 
black, or possibly with AS. dy fan, to dip, from 
diifan, to dive). A pigeon. No scientific dis- 
tinction separates pigeons from doves, but the 
latter word is attached usually to the smaller 
forms of this group, such as the turtle, ring, 
ground, and scaled doves. (See Plate of 
Pigeons.) The turtle doves are small, grace- 
ful, modestly dressed representatives of their 
kind, erroneously considered as the type of gen- 
tleness. The common European species {Turtur, 
or Streptapelia, commtmis) is migratory, and 
seems to be increasing. Another of the many 
Old World species, abundant in Asia Minor and 
eastward, is regarded as the “turtle” of Scrip- 
ture. ’ In the United States the bird frequently 
called turtle or mourning dove is Zenaidura 
macroura caroUnemis, whose plaintive, throb- 
bing refrain in early summer is familiar 
throughout the whole land and makes its name, 
“mourning dove,” seem very appropriate. It is 
migratory, but with the spread of civilization 
and consequent increasing certainty of food 
about barns, etc., it is coming to remain more 
and more in the northerly districts throughout 
the wdnter. The scaled doves (Soardafella) are 
small and beautiful species of semitropical 
America; and another group belonging to the 
warmer parts of America and of terrestrial 
habits are called ground doves. Doves’ nests 
are very slight structures, and the eggs are 
white. An example (that of the American 
Zenaida dove) is shown on the Colored Plate of 


Eggs of Water and Game Birds with the 
article Egg. 

Symbolism of the Dove. The dove has taken 
a large place in legend, folklore, and poetic and 
religious symbolism. Proper names derived 
from the dove have always been used in the 
Orient as descriptive of loveliness and were es- 
pecially applied to beautiful women. The name 
“Semiramis” is said to mean “mountain dove,” 
and the bird became the ensign of her army. 
Mr. Charles De Kay relates in his Bird Gods 
(New York, 1898) how extensively the dove 
was woven into the pagan warship of ancient 
Europe, and its place in early Christian art 
and religious symbolism is prominent. The 
people of northern Europe used to say that the 



1. Dove as Holy Spirit; shedding: blessinjss on the Saviour 
(Agnus Dei) at his baptism. Earliest example of the dove in 
Christian art. (From a bas-relief on the tomb of Junius 
Bassus, 359 a.p.) 

2. Descent of the Holy Spirit as a dove upon Jesus r Heaven 
is represented as a circle studded with^ stars. (From a 
manuscript of the ninth century in the British Musewn.) 

3. The Holy Spirit as a dove speaking into the ear of 
Jesus at his baptism. (From a French manuscript, 1100 a.P., 
in the British Museum.) 

• 4. The hand of God extending grace or a blessing as a 

dove from heaven. (From a Saxon manuscript m the 
British Museum.) .... 

5. Dove standing on the altar. (From an Italian altar 
stone of the twelfth century.) 

ringdove or cushat perched near the cross when 
Jesus was expiring and wailed its sorrow to 
alleviate his agony. To the Jews, from an 
immemorial time, it had been a type of inno- 
cence, and elsewhere it had been associated since 
the Olympian age with the higher idea of Venus 
as a symbol of natural human afiection— -tlie 
love that goes with, or proceeds from, purity 
and simplicity of heart. It had a part in mar- 
riage scenes 'and was naturally introduced by 
early painters into pictures of the Madonna and 





BOVE 


BOVE 


209 


Giiild and of female saints. These qualities, 
combined with their mournful notes, made doves 
equally appropriate to moods of sorrow, and 
they were a part of the furniture of most pagan 



6. Dove^ typifying grace of the Holy Spirit descending 
upon a Christian in baptism. (From a painting, “Baptism 
of Verrocchio,’' in Florence.) 

funerals. This passed on into Christian usage, 
and their likenesses, generally with an olive 
branch, were carved on thousands of tombs in 
the catacombs beneath Rome and elsewhere, em- 
blematic of eternal peace. Various meanings 
seem to have been attached to these mortuary 
carvings, but the prevalent idea was that of 



or aureole is present, the circle of seven doves about the 
head of Jesus themselves forming a sort of aureole. 

8. The dove “moving on the face of the waters” at the 
creation. (From a Saxon manuscript of the eleventh cen- 
tury, in the British Museum, where the Creator is represented 
above this figure holding compasses and scales.) 

9. The Holy Spirit, in human form, holding a dove as a 
symbol. (From a sculpture of the sixteenth century, in the 
church of Veixi^res.) 

portraying the departure of the soul from the 
body ; and, later, artists often represented a 
white dove issuing from the lips of dying 
martyrs, as occurs in old pictures of Santa 


Scholastica, the sister of St. Benedict, and of 
Santa Eulalia, the Spanish girl martyr who 
expired under toi'tures inflicted by the Emperor 
Diocletian, Hereby the human soul is repre- 
sented as purified by suffering. 

A very natural specialization of this idea was 
to make an approaching dove symbolize the di- 
vine soul or Holy Spirit, first in the general 
sense of heavenly messenger (i.e., inspirer), and 
next as the third person of the Trinity. In the 
former sense it is almost invariably placed in 
old pictures near certain saints who are sup- 
posed to have been particularly inspired, as 
St. Thomas Aquinas, St. Hilary, and others. 
Few, if any, early paintings of Pope (St.) Greg- 
ory the Great exist in which a dove is not rest- 
ing upon his shoulder or hovering at his ear, 
whispering messages from on high. In this 
sense, but especially in that of signifying the 
Holy Ghost, the dove appears in most of the 
early representations of scenes in Christ’s life — 
most frequently, perhaps, in pictures of his 



descending upon the Son. (Fourteenth century.) 

baptism, literally rendering St. John^s words 
(i. 32) ; “I saw the Spirit descending from 
heaven like a dove.’^ The earliest instance of 
it in Christian art known to Mrs. Jameson is 
a bas-relief from a tomb dated 359 A.r>. “The 
next instance,’^ she cites, “is from a mosaic in 
the church of Santa i^aria Maggiore, Rome, 
fifth century, and is the earliest representation 
of the Annunciation. 

In the early pictures the dove’s head is sur- 
rounded with a golden nimbus, which is fre- 
quently cruciform. Seven rays proceed from it, 
terminating in seven stars, signifying the “seven 
gifts of the Holy Spirit.’' In her Symbols and 
Emblems of Christian Art Louisa Twining gives 
varied examples of its treatment. Sometimes 
seven doves are attributes of the Virgin, occa- 
sionally within a vesica piscis. An English 
manuscript poem of the fourteenth century is 
illustrated by a series of scrolls inscribed; “Ye 
gyfte of Wisdome; Ye gyfte of pite; Ye gyfte of 
Strengthe; Ye gyfte of counsaill; Ye gyfte of 
Understandinge ; *Ye gyfte of connynge; Ye gyfte 
of dieede [a misprint for dreede, meaning dread. 
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fear].” Around the page are the lines below, in. 
Old English text: 

‘*In this desert mid and waste, 

Seven fowls are flying with flight, 

That are seven gifts of the Holy Ghost, 

That nowhere but in clean hearts will light 
And dwell there if they find them chaste, 

And give them ghostly strength and might 
So big and bold that they then haste 
To pray to God both day and night.” 

A dove with six wings is a type of the Church 
of Christ. Sometimes the pyx is in the form of 
the dove, suspended above the altar, the covers 
of fonts often bear the same image, and it is 
common as a symbolic decoration of baptisteries. 
Twelve doves represented the Twelve Apostles, 
and the bird is the emblem of any believer 
whatever. 

The dove belongs to various legends more or 
less remote from the present line of thought. 
Thus, the emblem of St. Remigius is a dove 
with an oil cruse in its beak, “recalling that at 
the anointing of King Clovis a cruse of oil was 
brought from heaven by a dove at the prayer 
of this saint.” In other cases it represents a 
visual benediction descending upon a cross or 
upon the sacred monogram. Thus, the signifi- 
cance of the bird came to be so broad as to ‘mean 
simply Christian. 

DOVE. The dove is by the common law a 
wild animal {ferco natures)^ and, as such, not 
the subject of larceny, unless at the time of 
the taking in the custody of the person assert- 
ing ownership. An escaped pigeon is, like other 
wild things, common property ; but if it be 
domesticated, or if found in a dovecot, it par- 
takes of the status of domestic animals and is 
protected like other personal property. The 
right of erecting or kr.'p-pg dovecots was in 
England, as well as in oilan.l. in Normandy, 
and elsewhere, an exclusive privilege of the 
feudal lords and was rigorously protected by 
law, but such exceptional privileges have long 
been abolished. See Fer^e NATTm^. 

DOVE, d5've, Aleeed (1844- ). A Ger- 

man historian. He was born in Berlin, a son 
of Heinrich Wilhelm Dove (q.v.). After study- 
ing medicine and i’.c rih \ .d sciences at Heidel- 
berg and Berlin (“■(>, , ' e became a journal- 

ist and was successively the editor of the 
Grenzhoten (1870) and of the publication Im 
Neuen Reich. During the period 1874-91 he 
was professor of history at Breslau (1874-84) 
and Bonn (1884—91). Returning to his jour- 
nalistic activity in the latter year, he became for 
a time editor of the Allgemeine Zeitung in 
Munich. He published the posthumous manu- 
scripts of Von Ranke; completing both the 
Weltgesohichte and the editing of the Sdmtliche 
Werhe of that celebrated author in 1890, after 
an arduous labor of four years. Among his 
own publications may be mentioned Deutsche 
Geschichte im Zeitalter Friedrichs des Grossen 
und Joseph II. In 1891 he edited the last vol- 
umes of Bismarck’s parliamentary speeches. 

DOVE^ Hetnrioh Wilhelm (1803-79). A 
German physicist and meteorologist, born at 
Liegnitz, in Silesia. He studied at Breslau and 
Berlin. He was successively privatdocent and 
assistant professor of natural philosophy in 
Kbnigsberg. He was transferred to the Univer- 
sity of Berlin in 1829 and in 1837 was elected 
to a seat in the Academy of Sciences. His writ- 
ings, which are very numerous, are to be found 
for the most part in the memoirs of that 


academy and in Poggendorff’s Annalen. His 
works include researches dealing with meteor- 
ology, climatology^, induced electricity, and cir- 
cularly polarized light. Among his works may 
be mentioned: Ueher Mass und Messen (1835), 
a treatise on the art of measuring, and the 
origin and comparison of the metrical standards 
of different nations; Meteorologische Unter- 
suchungen ( 1837 ) ; Ueher die mcht periodischen 
Aenderungen der Temperaturvertheilung auf der 
Oherfidche der Erde ( 1840-47 ) ; Enter suchungen 
im Geheit der Inductionselectricitdt (1843). 
In his capacity of director of the Royal Obser- 
vatory he published annually an account of his 
labors and observations. The treatise on the 
Distribution of Heat on the Surface of the Globe, 
which was published in 1853 by the British As- 
sociation, is also a work of importance. In this 
work he enters fully into the causes of periodic 
variations of temperature at different parts of 
the globe and lays down in admirable charts the 
monthly and annual isothermal and isabnormal 
lines, thus tracing the variations in form and 
position of the different isothermals throughout 
the year. Das Geset^ der Sturme (4th cd., 1874) 
has also been translated ( ^The Law of Storms’ ) . 
Other works are: Ueher Electricitat (1848) ; 
Optische Btudien (1859) ; Eiszeit, Fohn und Si- 
rocco (1867); Klimatologie von Norddeutsch- 
land (1871). 

DOVE, Richard Wilhelm (1833-1907). A 
German jurist, son of Heinrich Wilhelm Dove. 
He was born in Berlin, studied both ecclesiastical 
and civil law at Berlin and Heidelberg, and was 
appointed professor successively in the univer- 
sities of Tubingen, Kiel, and Gottingen. In 1873 
he was nominated a member of the Prussian 
Court of Ecelesiastical'Affairs. Most of his writ- 
ings were published in the Zeitsohrift fur 
Kirchenrechty a leading European organ of ec- 
clesiastical .law, which he established and began 
to edit in 1860. 

DOVE ELOWEB, or PLANT. See Holy 
Spirit Plajxt. 

DOVEKIE ( probably from dove + diminutive 
-Ide). The little auk {Alle alle) , sea dove, or 
rotge, an Arctic sea bird (see Atjk) which regu- 
larly appears in winter on the coasts of Norway, 
northern Scotland, and America as far south as 
Maine, where it is called pine knot. Occasion- 
ally it is driven farther south or inland. It is 
about 8 inches long, black and white in color, 
has a bill like a partridge, and flies and dives 
with extreme swiftness and dexterity. It feeds 
upon small fish, Crustacea, worms, etc., and fre- 
quently great numbers are found dead on our 
coasts, starved or crushed by the icy gales. In 
summer it becomes sooty brown and resorts 
in countless hordes to the most northerly is- 
lands and headlands to breed — especially to 
Spitzbcrgoii, where each pair hide their single 
white egg deep in the recesses of the loose rocks 
of the coast mountains or, failing that cover, on 
some ledge. The same name is given by sailors 
to the black guillemot {Cepphus grylle) . 

DOVE PLANT. See Holt Spirit Plant. 

DO'VEB. A parliamentary and miuiicipfil 
borough of Kent, England, on the of 

Dover, at the mouth of the Dour, 76 miles W 
rail east-southeast of London (Map: England, H 
5J, It is the headquarters of the southeastern 
district of the British army and is not only a* 
charmingly situated w'atering place, but, being 
the neai;^est point of the English coast to France, 
21 miles distant, is a seaport of importance. 
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Among the noteworthy buildings in Dover, aside 
from its fortifications, are the two ancient 
churches of St. Mary and Old St. James; the 
Maison Dieu, founded in the thirteenth century 
as a pilgrims’ hospital, but now used for mu- 
nicipal purposes as a part of the new town 
hall; and the remains of St. Martin’s Priory, 
incorporated as a part of Dover College. The 
fortifications are very extensive. On the chalk 
cliffs to the east of the town rises Dover Castle, 
founded by the Romans and fortified and enlarged 
by the Saxons and hTormans. It contains the re- 
mains of a Roman pharos and an old fortress 
church, a unique specimen of Roman-British 
architecture. To the north of the castle is Fort 
Burgoyne, a drop redoubt, the north centre bas- 
tion and citadel. On these heights are large 
barracks and the ruins of another pharos and of 
a circular church of the Knights Templars. 

Very extensive harbor improvements, begun 
in 1893, were carried out in subsequent years. 
On the west the Admiralty Pier (about 2000 
feet, completed 1871) was extended in a south- 
easterly direction for 2000 feet; on the south 
an isolated breakwater was erected, extending 
to within a few hundred feet of another break- 
water (3320 feet) built out from the mainland 
to form the eastern limit of the harbor. Within 
the harbor thus practically inclosed is still an- 
other pier (Prince of Wales, completed 1902), 
running nearly parallel with the old Admiral"^ 
Pier and forming with the latter a sheltered area 
of 75 acres. The entire harbor has an area of 
610 acres, of which over half has a minimum 
depth of 30 feet at low tide. For harbor defense 
three powerful forts were begun in 1909. 

The corporation owns its water supply and 
owns and operates electric street railways. It 
maintains public baths, markets, and a technical 
school. Dover returns one member to Parlia- 
ment. The United States is represented by a 
consular agent. The town has a miscellaneous 
maritime trade and an enormous passenger traf- 
fic to and from the Continent. The total ton- 
nage entered and cleared in 1912, excluding 
coastwise vessels, was 4,497,861; combined im- 
ports and exports amounted to £15,759,169. 
Pop., 1901, 41,794; 1911, 43,645. In Roman days. 
Dover was known as Dubris; the Normans called 
it Dovore; the French, Douvres. Fortified and 
w^alled by William the Conqueror, during whose 
reign it was nearly burned down, iioted as the 
place of King John’s submission to the Pope, 
tyesieged by the French, held during the Civil 
War by the Parliamentarians, tlirea toned by the 
first Napoleon, and long celebrated as the head- 
quarters of the lord wardens of the Cinque 
Ports, Dover holds a place in 

English history. Consult '^i n i it'i, History of 
Dover, with a bibliography (London, 1899). 

DOVER. The capital of the State of Dela- 
ware, and the county seat of Kent County, 48 
miles by rail south of Wilmington: situated on 
St. Jones River, and on the Philadelphia, Balti- 
more, and Washington Railroad (Map: Dela- 
ware, J 2), It is regularly built on elevated 
ground. The Wilmington Conference Academy 
(Methodist Episcopal) and the State college for 
colored students, an agricultural and manual 
training school, are located here. The public 
buildings include the State House, which con- 
tains a State library of 80,0(X)' yolumes, the 
county courthouse, new State armory, and the 
post office. There are monuments to persons dis- 
tinguished in Revolutionary history. The city. 


situated in a noted fruit-growing region, has 
several fruit-canning and » * . . . ; j I i ng works. 

There are also planing and saw mills, foundry 
and machine shops, sash and door, paint, and 
basket and crate factories, fiour mills, and an 
electrical-specialty factory. Dover was laid out 
in 1717, became the capital of Delaware in 1777, 
and was incorporated as a town in 1829. The 
government/ is vested in a mayor and eight eouii- 
eilmen, and the water works and ■ ^ ■* 7*.’.' 

plant are owned by the city. Pop., I"' < , 3i- 
1900, 3329; 1910, 3720. 

DOVER. A city and the county seat of Straf- 
ford Co., N. H., 11 miles by rail northwest of 
Portsmouth, at the head of minor navigation 
on the Cocheco River, and on the Boston and 
Maine Railroad (Map: New Hampshire, J 7). 
The river here has a fall of over 30 feet, furnish- 
ing excellent water power. Dover is an impor- 
tant pt rt. The chief industries include 

the T n* c of cotton and woolen goods, 

machinery, castings, belting, bricks, printing 
presses, cutlery, lumber in various products, 
boots and shoes, etc. — industries which in 1912 
employed about 4200 persons, represented a 
capital investment of about $6,000,000, and pro- 
duced an output valued at nearly $7,000,000. 
Dover has a public library, a fine city hall and 
opera house, two hospitals, two children’s homes, 
and a home for the aged. The city is governed 
by a mayor, elected annually, and a bicameral 
council, which controls the appointments to the 
subordinate municipal offices. The municipal 
water commission operates an efficient system of 
water works. First settled in 1623, and there- 
fore the oldest city in the State, Dover was or- 
ganized as a town in 1633, received its present 
name in 1639, and was chartered as a city in 
1855. It was a frontier town throughout the 
seventeenth century and frequently suffered from 
Indian attacks, the most disastrous of which oc- 
curred on June 28, 1689, when 23 of the inhab- 
itants were killed, 29 carried into captivity, and 
a number of houses destroyed. Pop., 1900, 13,- 
207; 1910, 13,247; 1914 (U. S. est.), 13,264. 

DOVER. A town in Morris Co., N. J., 39 
miles by rail west by north of New York 
City, on the Rockaway River, the Morris Canal, 
and the Lackawanna and the Central of New 
Jersey railroads (Map: New Jersey, C 2). It 
has extensive ironworks, machine shops, stove, 
furnace, and range works, boiler and bridge 
works, rolling mills, drill works, knitting and 
silk mills, a large hosiery factory, and an overall 
factory. A government powder depot is located 
at Piccatinny, 5 miles from Dover. The town 
government, under a charter amended in 1875, 
is vested in a mayor, biennially elected, a re- 
corder, aldermen, and eouncilmen, who consti- 
tute a xmicameral municipal council. Dover 
was incorporated as a village in , 1826 and in 
1869 aa a town. It has municipal water works. 
Pop., imO, 5938; 1910, 7468. 

DOVER. A town and the county seat of 
Stewart Co., Tenn., 67 miles (direct) west- 
northwest of Nashville, on the Cumberland River 
(Map: Tennessee, C 2). It is 1 mile from Fort 
Don^son and contains a national cemetery of 
672 g rave s. Pop., 1914, about 600. 

DOVER, Stkait of. A strait sei)iiratjrg 
England from France and connecting ilie Eng- 
lish ChaTinel witli the North Sea (Map: Eng- 
land, n 6). On the English coast its limits are 
defined 'by the promontories of Dimgeness and’ 
South FoVeland, and on the French coast It ^e^c^ 
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tends from Cape Gris-Nez to Calais* It is 20 to 
27 miles wide and 1 to 20 fathoms deep.^ The 
Ridge Shoals near the middle of the strait are 
over 8 miles long and have a depth of 10 to 24 
feet. Both the English and French shores are 
formed by chalk cliffs of corresponding strata, 
showing a former connection at this point. The 
strait has been carefully surveyed by engineers 
with a view to bridging or tunneling it. There 
is great opposition in England, on military 
grounds, against the construction of a tunnel. 
It is, perhaps, the most frequented maritime 
route in the world. 

DOVER’S POWDER (named from Tliomas 
Dover, an English physician of the eighteenth 
century, who first prepared it). An old prepa- 
ration of powder of ipecacuanha 1 dram, opium 
in powder 1 dram, and sulphate of potash 1 
ounce, the whole being thoroughly mixed. Sugar 
of milk is now substituted for the sulphate of 
potash, and occasionally saltpetre is added.^ The 
powder b' used in domestic practice to 
induce - - ■ .ii ng.'to abort a ‘"cold,” as well as at 
the beginning of any attack of fever; but it 
should be used cautiously, on account of the 
opium it contains. 

DOVE TICK. A blind tick [Argas refiexus) , 
well known in Europe as a parasite of doves and 
some other birds. A closely related species is the 
Asiatic Argas persicus, which dwells in houses 
"‘and by its punctures produces convulsions in 
man, and it is said that even death has resulted 
from its sting.” A third species, the pique 
(Argas nigra), is also distressing. See Tick. 

D’OVIDIO, d6-ved^y6, Francesco (1849- 
) . An Italian philologist and literary 
critic, after 1876 professor of romance philology 
at the University of Naples. His name is asso- 
ciated in Italy with that of Asco-li and D’^An- 

cona in the development of ■ ■ ' science 

and in the critical study of literature trom the 
historical standpoint. His scholarship, though 
not so intensive, has a very wide range. 

DOW, Gerard. See Doit, Gerard. 

DOW, Lorenzo (1777-1834). An American 
preacher, noted for his eccentricities and zeal. 
He was born at Coventry, Conn., Oct. 6, 1777. 
His education was limited. In youth he joined 
the Methodists (1799), but left the official min- 
istry under a conviction that he was called to 
be a missionary to the Roman Catholics of Ire- 
land. His preaching in that country attracted 
crowds of people and brought him some persecu- 
tion. He also visited England, introducing there 
the Methodist system of camp meetings. He re- 
turned to the United States, and repeated his 
visits to Ireland and England in 1805. He 
preached in many parts of the United States. 
His natural eloquence and his eccentricities of 
dress and speech attracted large audiences every- 
where. He preached against Catholicism and 
especially against the Jesuits, whom he regarded 
as enemies of civil and religious liberty. His 
Polemical Works appeared in 1814. Among his 
other ■■■■.'*' ■■ ■■ The Life and Travels of Lo- 

rensso -f , hy Himself , in which are 

Contained some Singular Providences of God 
(1804; 2d ed., 1806); A Collection of Spiritual 
kbngs Used at Oampmeetings m the Great Re- 
vival in the United States of America (1806) ; 
The Stranger in Charleston y or, The Trial and 
* Confession of Lorenzo Dow (1822); A Short 
A'y'ount of a Long TrcKfA ^1823) ; and the His- 
tory of Cosmopolite Consult his Life 

and Writings (X<‘w 1854). His wife, 


Peggy Dow (1780-1820), was almost as eccen- 
tric as her husband. She published her journal, 
entitled Vicissitudes in the Wilderness (5th ed., 
1833). 

DOW, Neal (1804-97). An American tem- 
perance reformer. He was born in Portland, 
Me., of Quaker parentage, and was educated 
at the Friends' Academy in New Bedford, Mass. 
He was twice mayor of Portland and in 1858— 
59 was a member of the State Legislature. In 
1861 he was appointed colonel of the Thirteenth 
Maine Volunteers, which he commanded in Gen- 
eral Butler's expedition to New Orleans. Pro- 
moted to the rank of brigadier general in 1862, 
he commanded the fortifications at the mouth 
of the Mississippi and later the Department of 
Florida. He was wounded and taken prisoner 
by the Confederates at Port Hudson in May, 
1863, and was confined for eight months there- 
after in Libby Prison. It was as a temperance 
reformer and orator, however, that he was best 
known. He was the author of the famous pro- 
hibition law enacted by the Maine Legislature 
in 1851, and traveled widely in the United 
States, Canada, and Great Britain, speaking on 
temperance questions and helping in the organ- 
ization of societies for the furtherance of the 
reform. In 1880 he was the Prohibition candi- 
date for President of the United States. Consult 
his Reminiscences (Portland, 1898). 

DOW^AGER (OF. douagiere, from douage, 
dower, from douer, doer, Fr. douer. It., Lat. 
dotare to endow, from Lat. dos, dower). A 
widow with a dower (q.v.). A title commonly 
applied only to the widows of persons of high 
rank. The queen dowager in Great Britain, as 
the widow of the king, enjoys most of the privi- 
leges which belonged to her as queen consort; 
but it is not high treason to conspire her death, 
because the succession to the crown is not thereby 
endangered. 

DOWAGIAC, d6-wa'jhk. A city in Cass Co., 
Mich., 35 miles southwest of Kalamazoo, on the 
Michigan Central Railroad. It is in an excellent 
farming region, and has flour and lumber mills, 
a gas factory, and a canning establishment. The 
noteworthy features of the city are the Beckwith 
estate and the public library. Among other in- 
dustries are manufactures of grain drills, stoves, 
gloves, bait, and furnaces. Pop., 1900, 4151; 
1910, 5088. 

DOWDEN, dou'den, Edward (1843-1913). 
A British scholar, critic, and educator, born in 
Cork, Ireland, and educated at Trinity College, 
Dublin, where his career as a student was bril- 
liant, and where he became professor when in 
his twenty-fifth year. The chair of English lit- 
erature in the University of Dublin he held up 
to the time of his death. Shakespeare, His Mind 
and Art (1875) at once established his reputation 
as a Shakespearean scholar. This work aimed 
to connect a study of the plays with a quest 
for the personality of the author of them and for 
the development of his intellect and char^ter 
in their various stages of growth. It was fol- 
lowed by Poems (1876). In 1877 appeared the 
ShakespeaVe Primer, the best handbook of its 
type, owing to condensed information and criti- 
cal concision. Next came Studies in Literature 
(1878), a volume of substantial and suggestive 
essays. His Life of Shelley (1886) is a notable 
work. A number of volumes of essays in liter- 
ary criticism and several critical biographies 
followed, and in addition there was done muoh 
editorial work which bore, like everything fihat 
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came from Professor Bowden’s pen, the stamp 
of a ripe scholarship and rare culture. His more 
important works, in addition to those already 
named, are: Transcripts and Studies (1888) ; 
Introduction to Shakespeare (1893); 'New 
Studies in Literature (1895); A History of 
French Literature (1877); Robert Bro-ioning 
(1904) ; Michel de Montaigne (1905) ; Essays: 
Modern and Elizabethan (1910). His collected 
Poetical Works (2 vols.) and Letters appeared 
in 1914. His editorial work includes: Shake- 
speare^ s Sonnets, Southey^ s Correspondence with 
Caroline Bowles, and the Correspondence of 
Henry Taylor; the poetical works of Shelley, 
Wordsworth, and Southey; and several of the 
plays of Shakespeare. In 1889 Professor Bowden 
was invited to lecture at Oxford; in 1893-96 he 
lectured at Trinity College, Cambridge; and in 
the last-named year at Princeton University, 
where his subject was The French Revolution 
and English Literature, and where he was hon- 
ored with the degree of LL.B. 

BOW'^EE, Stephen (1833-98). An English 
legal and historical writer. He was born on 
the Isle of Wight, graduated at Oxford in 1855, 
studied law at Lincoln’s Inn, and in 1863 was ap- 
pointed by Lord Palmerston Assistant Solicitor 
to the Board of Inland Revenue, an office which 
he held until 1896. In addition to numerous 
legal and historical tracts he was the author 
of several works on taxation, on which subject 
he was admittedly for many years one of the 
highest authorities in England. Among these 
•works are: The Income Tax Laws (1874; 3d ed., 
1890) ; A Sketch of the History of Taxes in 
England (1876) ; A History of Taxation and 
Taxes in England, from the Earliest Times to 
the Present Day (4 vols., 1885; 1888), the stand- 
ard work on this subject. 

DOWCER (OF. doaire, Fr. douaire, Prov. do- 
taire, from ME. dotarium, dower, from Lat. dos, 
dower). The common-law right of the wife to a 
one-third interest for life in the real estate of 
her deceased husband. It is limited -to freehold 
estates of inheritance, and the character of the 
holding must he such that the issue of the mar- 
riage, if any, might by possibility have inherited 
it. It ex'fcends, therefore, to all es’tates in fee 
simple of which the husband was seised at any 
time during coverture, and to all such fees tail 
as are limi-bed to the issue of the husband by the 
•wife in question. This interest in her husband’s 
real estate attaches at the moment of marriage 
or of the subsequent acq-uisition by the husband 
of the f)roporty. and continues thereafter during 
the life of tbc -wift*, passing through three stages 
or forms. Buring the coverture and ownership 
of the property by the husband, she has an 
ififlioatv right of dower. This is a mere right or 
p()--ii»ility Of obtaining the property by surviv- 
ing her husband. It is a right, however, which 
the courts will protect, as between her and her 
husband. He cannot at vomnion law <h‘j)ri\e her 
of it either by a conv«.'.> anro to a thiul or 

by last will and testament. After the death of 
the husband, and before she has been put into 
possession of the specific one-third of his realty 
which should be set apart for her, sho has a 
right of action for the purpose of obtaining her 
dbweJr. It is the duty of the husband’s heirs,. or 
purchasers,, ^*or other persons who may be in 
possession of the property, to set out or assign 
her one-third to her, and an action lies to compel 
the performance of that duty. After such 
assignment has been made, and she has been 


given possession of the land, she acquires an in- 
terest or estate therein during her own life. 
Bower attaches to real property only and not to 
personal property. It is strongly favored by the 
common law. Ho act that the husband alone 
can do will bar it. If be sell real estate to 
which his wife’s dower right is attached without 
having her unite in the transfer, the purchaser 
takes subject to such right. It is not necessary 
that the husband shall be actually in possession 
of the property in order to give the wife dower 
therein. The fact that he is seised, during the 
coverture, in fact or in law, of a beneficial estate 
of inheritance will be sufficient to support her 
claim to dower. The “wife’s common-law right 
of dower in her husband’s real estate is of great 
antiquity and has analogies in most other sys- 
tems of law. In our system it has passed 
through many stages. It is recognized as an 
indefeasible property right in the coronation 
oath of Henry I ( 1100) , though at that time and 
for many years afterward it might be varied by 
other forms of dower, which are now obsolete, as 
dowment at the church door and dowment by 
the father^s assent. These enabled the husband, 
by a declaration which formed part of the mar- 
riage service, to confer on his -wife a dower right 
to the whole, or the half, or any other proportion 
of his lands which should be acceptable to her, 
and which on his death she might accept in lieu 
of the one-third accorded to her by the common 
law. If at that time she rejected the formal 
endowment, she was entitled to fall back on 
her common-law dower. The declaration of the 
bridegroom in our marriage service, ^Vith all my 
worlffiy goods I thee endow,” which is now of no 
legal effect whatever, is a curious survival of 
this ancient practice. 

At a much later period, when the practice 
of conveying lands in trust, or to the use of 
others, had become common in r'«l the 

common-law right of dower was .■■■■■■ i ‘i- in 
abeyance, being replaced by a definite provision 
called a jointure, usually made in lieu thereof. 
This was rendered necessary by the fact that, 
under the system of uses, lands were commonly 
held by those -who had only a beneficial interest 
therein and not the legal title, and there could 
be no dower in a purely beneficial or equitable 
estate. Upon the abolition of uses by the 
Statute of Uses in 1535 (27 Hen. VIII, c. 10) 
the right of dower revived, and it was expressly 
provided that the wife might elect between her 
jointure and her dower, but should not be en- 
titled to both. See Jointtjbe; Use. 

Both in England and in many of the United 
States modern statutes have materially modi- 
fied the dower rights of the wife. Where dower 
is preserved by such statutes, the husband is 
usually given power, by his own act or deed 
alone„ to bar it as to property which he desires 
to sell during tJie coverture. In England by the 
Bower Act of 1833 (3 and 4 Wm. IV, c. 105) 
do-wer is barred by any expression of intention 
by the husband, w'hotlier direct or indirect, con- 
tained in any deed or will executed by him,, that 
his wife shall not have dower in his lands or 
any part of them. In some of the United States 
in "which a widow is given the right of inherit- 
ance, rh»\vc*r has been wholly abolished. 

In Tno-t of the older States, however, the com- 
mon-law dower is still retained. In the absence 
of statutory changes there are several ways in 
which dower may be barred. These are: 1. By 
an absolute divorce. In the absence of statu- 
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tory qualifications such a divorce bars dower 
only where it was obtained because of the mis- 
conduct of the wife. But in some of the States 
a dissolution of the marriage tie for any cause 
ipso facto puts an end to the wife^s claim to 
dower. 2. If the wife join in the deed by which 
her husband conveys real estate, she thereby re- 
leases her dower and is barred from subse- 
quently claiming it. It is in order to secure this 
result that the wife commonly joins in her hus- 
band^s conveyance. 3. If the wife induce any 
one to purchase her husband's real property by 
■ t T‘i: to him that she has no dower 
r g' 1- i '■ ri she will be estopped or precluded 
from subsequently claiming doAver in that prop- 
erty against such purchaser or those who claim 
under him. 4. If the title of the husband be de- 
feated, either while he lives or after his death, 
by one who claims under a paramount title, this 
will also defeat the wife's dower. 5. When, by 
the exercise of the right of eminent domain, the 
State takes real estate from the husband and 
makes compensation to him for it, the wife’s 
right of dower in the property so taken is 
barred. But she may follow the proceeds and 
claim her dower in that. So far as the right 
of dower is still recognized, it extends to equi- 
table as well as to legal estates of inheritance. 
This has always been the rule in the United 
States and was made a part of the English law 
of dower by the Dower Act, above referred to. 
See Husbais^d and Wife •, Married Woman ; and, 
for the corresponding right of the husband in 
the inheritable property of the wife, see Cxjrtesy. 

Bibliograpliy. Blackstone, Commentaries on 
the Lmos of England-; Digby, An Introduction to 
the History of the Law of Real Property (5th 
ed., London, 1897); Jenks, Modern Land Law 
(Oxford, 1899) ; Kent, Commentaries on Ameri- 
can Law (12th ed., Boston, 1873); Washburn, 
A Treatise on the American Law of Real Prop- 
erty (6th ed., ib., 1902) ; Scribner, The Law of 
Dower; Pollock and Maitland, History of Eng- 
lish Law (2d ed., Cambridge and Boston, 1899) ; 
Giauque and McClure, Tables for Ascertaining 
the Present Value of Vested Rights of Dotoer 
(4th ed., Chicago, 1904) ; McKean, Practical Life 
Tables^ with Rules and Formulce for the Solution 
of Gases of Dower (2 vols., Albany, 1907). 

DOWIE, dou% John Alexander (1847- 
1907 ) . The self-styled “First Apostle of the Lord 
Jesus the Christ, and General Overseer of the 
Christian Catholic Apostolic Church in Zion”; 
also, '‘Elijah II.” He was born in Edinburgh, 
studied in the university there, returned to Syd- 
ney, Australia, where his family had gone in 1860, 
entered the ministry, and was ordained a clergy- 
man of the C-Higrvgaii-'Hfili'i, denomination in 
South Australia.' He was prominent in politics 
and social reform and in 1878 went into evangel- 
istic work, feeling it was wrong to take^ a 
minister’s salary. In 1882 he established an in- 
dependent tabernacle in Melbourne and about 
this time took up ‘ ■ He came to the 

United States in '896 organized his 

“church,” which in 1901 was established at Zion 
Oity^ — so named by him' — on the shore of Lake 
Michigan, 42 miles north of Chicago, In 1903 
Dowie led Ms “hosts” to Kew York City to 
regenerate the metropolis. In 1906 Zion City 
revolted against him and finally suspended him 
from the ehhrch, charging him with misuse of 
investments, tyranny, polygamous tendencies, 
and other oiTenses. Consult Harlan, John Alex- 
ander Dotoie and the Christian Catholic Apos^ 


tolic Church (Evansville, 1906), a University of 
Chicago doctoral dissertation, and E. Sheldrake 
(ed.). The Personal Letters of John Alexander' 
Dowie (Zion City, 1912). 

DOWTTCHEB, dou'ich-er (corruption of Ger. 
deutsch, German, or Dutch duitsch, Dutch ) . A 
popular name for certain shore birds. They 
constitute the genus Macrorhamphus, are closely 
related to the snipes (q.v.), and are often called 
gray snipe, or red-breasted or red-bellied snipe. 
The bill is distinctly snipelike, but the tail and 
feet are like those of sandpipers. Two species 
are recognized, but during the migrations one 
species {Macrorhamphus griseus griseus) is found 
along the Atlantic coast of the United States, 
while the other, the long-billed ( Macrorhamphus 
griseus seolopaceus), migrates through the Mis- 
sissippi Valley and Western States. The dow- 
itchers are about 10 or 12 inches in length, 
Avith a bill 2 to 2V^ inches long. The upper 
parts are chiefly black or blackish (in winter, 
brownish gray), and the under parts dull pale 
rufous, more or less marked with black. See 
Plate of Beach Birds. 

DOW'XAS (probably from DoullenSy a town 
of France). A coarse, strong unbleached linen, 
much used in the sixteenth century and said to 
have been made at Doullens, France. It was 
largely manufactured in southern Scotland and 
in Yorkshire in the eighteenth century and used 
by working people for shirts and aprons. ^ The 
term is also applied to a cottou cloth finished 
to imitate linen. 

DOWOiiEB., Bennet (1797-1879). An Amer- 
ican physician. He was born in Moundsville, 
Va., graduated at the medical school of the 
University of Maryland, and in 1836 settled in 
New Orleans, where he founded the Academy of 
Sciences and for some years edited the 'New 
Orleans Medical and Surgical Journal.^ His 
experiments resulted in valuable discoveries in 
eontractibility, calorification, and capillary cir- 
culation. He Avrote a Tableau of the Yellow 
Fever of 1853 (1854). 

DOWELING, John (1807-78). An American 
Baptist clergyman. He was born at Pevensey, 
Sussex,* England, and settled in the United 
States in 1S32. He wrote History of Romanism 
(1845; revised 1871), and many other works. 

DOWN. A maritime county in the southeast 
of Ulster Province, Ireland (Map: Ireland, F 2). 
Area, nearly 950 square miles. It has a low, 
rocky coast line of 67 miles, or 125 by the inlets, 
skirted by many islets. The Mourne Mountains 
cover 90 square miles in the south and rise 2796 
feet in Slieve Donard. Several other peaks ex- 
ceed 2000 feet. Mineral springs occair frequently. 
Miraculous healing powers were believed to^ be 
possessed by the springs near Downpatrick, 
where rnv,''vn( reli^ous demonstrations oc- 
curred dm: I [■■■ • !l„ . The chief crops are oats, 
potatoes, and turnips. The cultivation of flax. 
Once an important product, has been practically 
abandoned. Many hogs are raised. The chief 
manufacture is linen, especially the finer fabrics, 
such as muslin, woven in the houses of the small 
farmers. Hosiery, leather, salt, thread, and 
woolens are also made. These, with corn, butter, 
pork, and hideSy are the chief exports. Capital, 
DoAvnpatriek. Pop., 1841, 368,200; in 1891, 

219,406; 1901, 205,889 ; 1911, 204,303. 

DOWN'CAST'. Where minei have two or 
more shafts or openings, the downcast shaft is 
the one through Avhieh the fresh air from the 
surface enters the workings. When ventilation 
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is not forced by using- a fan or stove, the direc- 
tion of the ventilating current changes with the 
seasons or temperature of the outside air. In 
the winter, or when the temperature of the 
outside air is much lower than the temperature 
of the mine air, the shaft having the lowest 
elevation will be the downcast and vice versa. 

DOWNEBS GrBOVE. A village in Dupage 
Co., 111., 21 miles by rail west of Chicago, on the 
Chicago, ■ ■ and Quincy Railroad 

(Map: ■ ^ f ‘). It contains a public 

library. The chief manufactures are electric 
linemen’s tools and furniture, and there are large 
dairy and greenhouse interests. The water 
works and electric-light plant are owned by the 
village. Pop., 1900, 2103; 1910, 2601. 

DOWNCCNGr, Andrew Jackson (1815-52). 
An American nurseryman, landscape gardener, 
and pomologist, born at Xcwburgh, X. Y. His 
influence upon American horticultural develop- 
ment is probably unsurpassed. To him must be 
accredited the introduction and development of 
the fre< * ' school of landscape garden- 
ing in .■ ■ . planned the grounds about 

the National Capitol, the White House, and the 
Smithsonian Institution in Washington, D. C. 
To his foresight, and to his spirit as communi- 
cated to others, we owe our present American 
system of broad free municipal parks. Down- 
ing’s monumental work, Fruits and Fruit Trees 
of America (1845), greatly extended by his 
brother Charles ( q.v. ) , together with his numer- 
ous essays, forms the bulk of his contribution 
to the literature of horticulture. Another im- 
portant work is the Treatise on the Theory and 
Practice of Landscape Gardening (1841). These 
essays were first published in the Horticulturist , 
of which he was editor at the time of his death, 
and afterward in book form under the title of 
Ru/ral Essays (1854), for which book George 
William Curtis wrote a memoir of Downing. He 
was drowned while attempting to save the lives 
of others on the burning Hudson River steamer 
Henry Clay. 

DOWNING', Chabues (1802-85). An Amer- 
ican nurseryman, the elder brother of A. J. 
Downing ( q.v. ) . He was bom at Newburgh, N. Y. 
He was one of those who put nursery garden- 
ing on a scientific basis. In fact, his nursery 
became so much of an experiment station that 
after the death of his brother, with whom he 
had collaborated, he abandoned commercial hor- 
ticulture and devoted himself for the remainder 
of his life to the amplification and revision of 
The Fruits and Fruit Trees of America. His 
efforts more than doubled the original scope of 
the volume and made him until his death a 
recognized authority throughout the world on all 
questions pertaining to pomology, horticulture, 
and tree growth. 

DOWNING-, SiE George (c.l 623-84). An 
English soldier and politician. He was bom in 
Dublin and was the nephew of Gov. John Win- 
thrbp, who induced him to study at Harvard 
College, from which he graduated as a member 
of its first class (1642). Some years afterward 
he went to England and served in the parlia- 
mentary army. During the Protectorate he was 
a member of both parliaments, was a leader of 
the movement for offering the crown to Crom- 
well, and in 1655 was sent to Prance to protest 
against the Vaudois massacre. In 1657 he 
heeame British resident at The Hague. He in- 
gratiated ^himself with the exiled Stuarts, how- 
ever, and after thb Restoration was instrumental 


ill arresting three regicides. He w^as knighted 
in 1660 and made a baronet in 1663 and became 
Secretary of the Treasury and one of the Com- 
missioners of Customs. Downing Street, White- 
^ hall, derives its name from him. Pepys called 
*him a ‘‘perfidious rogue,” and in New England 
his name became a synonym for a traitor. 

DOWNING COLLEGE. A college of Cam- 
bridge University, founded by Sir George Down- 
ing, of Gamlingay Park, Cambridge, who died 
in 1749, leaving his estates to be appropriated 
to the founding of a college in Cambridge after 
various trust provisions had expired. The suc- 
cession on which the trust depended dying out, 
a charter w^as obtained in 1800 for a college de- 
voted especially to the study of law and medicine, 
for a master, two professors, and 16 fellows. 
The original scheme was straitened by costly 
litigation, and only two sides of the quadrangle 
have so far been completed. The statutes were 
framed in 1805 and altered in 1860. The college 
had, in 1913, a master, 12 fellowships, restricted 
to law and medicine, and 23 scholars. In 1913- 
14 there were 116 imdergraduates. Consult H. 
W. S teve ns, Downing College (London, 1899). 

DOWNING STBEET. A street in the South 
West district of London, leading from ’White- 
hall. The Foreign Office and Colonial Office are 
located in it, and the name is used as a con- 
venient synonym for the central powers of the 
British government. 

DOWNINGTOWN. A borouLdi in Chester 
Co., Pa., 33 miles west of Philadelphia, on the 
Pennsylvania and the Philadelphia and Reading 
railroads (Map: Pennsylvania, K 8). It has 
paper mills, brickyards, a knitting mill, and 
machine shops. Pop., 1900, 2133; 1910, 3326. 

DOWN'PAT'BICK, or Down. A municipal 
borough and cathedral town in the County of 
Down, Ireland, of which it is the capital (Map: 
Ireland, F 2 ) . It is situated near the mouth of 
the Quoyle, at the end of Lough Strangford, 2 1 
miles south-southeast of Belfast, with which 
town it is connected by railway. The cathedral 
in its present form was restored in 1790 on the 
site of one built in 1412 and burned in 1538. 
Vessels of 100 tons reach the quay a mile from 
Downpatrick. It has manufactures of linen, 
muslins, soap, leather, and malt liquors. Pop., 
1901, 2993. Downpatrick is believed to be the 
oldest town in Ulster Province, It was the 
residence of the kings of Ulster and was famous 
before the arrival of St. Patrick, who built near 
here the Abbey of Saul and the Abbey of Can- 
nons and by some is believed to have been buried 
here. Consult Ecclesiastical Associations of 
Doumpatrich (Belfast, 1897). 

DOWNS (AS., OHG. dun, Ger. Dtine, Fr. 
dune, from Ir, dun, Welsh din, hill, fort; ulti- 
mately connected with AS., Icel. tun, Eng. toum, 
OHG. zun, Ger. Zaun, hedge). A term usually 
applied to hillocks of sand thrown up by the sea 
or the wind along the seaeoast. It is also a 
general name for any undulating tract of upland 
too light for cultivation and covered with short 
grass. It is especially applied to two bro^ 
ridges of undulating hills in England south of 
the Thames, beginning in the middle of Hamp- 
shire and running eastward, the one (the North 
Downs) through the middle of Surrey and Kent 
to Dover (about 120 miles), and the other (the 
South Downs) through the southeast Of Hamp- 
shire and near the' Sussex coast to Beachy Head 
(about 80 miles). The highest point of the 
North Downs is Botley* Hill, 880 feet, and that 
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of the South Downs, Ditchelling Beacon, 858 
feet. These uplands are covered with fine pas- 
ture, forming excellent feeding ground for the 
famous Southdown sheep. The valleys among 
the hills are usually fertile and admit of culti- 
vation, so that an excellent field is furnished 
for mixed husbandry. 

DOWNS, The. An important English road- 
stead off the east coast of Kent, between Rams- 
gate and Deal, with a maximum depth of ^ 12 
fathoms, affording harborage except during 
heavy south winds (Map: England, G 5). It is 
protected externally by the Goodwin Sands, a 
natural breakwater with 1 to 4 fathoms of 
water, and often partly dry at low tide. It is 
defended by Deal, Dover, and Sandown castles. 
The Downs were the scene of a victory of the 
Dutch over the Spaniards in 1639 and of a naval 
battle between the Dutch and English in 1666. 

DOWNY MILDEW. See Mildew; Phy- 

COMYCBTES, 

DOWRY (from dower, AS. dowere, OF. 
doaire, Pr. douaire, Prov. dotaire, from ML. ^o- 
tarium, from Lat. dos, dowry; connected with 
Lat. dare, Gk. bidSvoa, didonai, Skt. da, to give). 
The property which the wife brings to the hus- 
band^as her marriage portion. Though recog- 
nized' at the common law and often forming in 
England an important element in the arrange- 
ment kno’^vn as a marriage settlement, it is 
scarcely known in the United States, except in 
Louisiana. There, as in most countries which 
have adopted the system of the civil law, it 
constitutes a distinct as well as an important 
form of property. It is given to the husband, 
who has exclusive control and administration 
of it during marriage, to be employed in defray- 
ing the expenses of the family. The wife cannot 
deprive the husband of its control. On the other 
hand, he is not allowed to alienate real estate 
which comes to him as dowry. In the United 
States and England property so contributed by 
the wife to the common fund, though legally 
vested in the husband, may be protected by him 
from the claims of his creditors. Dowry is to 
be distinguished from dower, or the common-law 
right of the wife in the real estate of her hus- 
band, with which it is sometimes confoxmded- 
See Dower. 

DOWSING. See Divining Rod. 

DOXOL'OGY (ML. doanologia, Gk. do$o\oy£a, 
from d6ia, doxa, glory, from doKelv, dokein, to 
seem -f- -\oyla, -logia, speech, from Xiyav, legein, 
to say) . An ascription of glory or praise to God. 
Brief expressions of the kind are frequent in the 
Bible, as Rom. xvi. 27; Eph. iff. 21; Jude 25; 
Rev. V. 13, xix. 1. Certain special doxologic^j are 
used in various liturgies. The Lesser Doxology, 
or O^loria Pairi ("‘Glory be to the Father, and 
to the Son, and to the Holy Ghost; as it was 
in the beginning, is now, and ever shall be, 
world without end, amen”), seems first to have 
come into use in the fourth century, as a pro- 
fession of faith, in opposition to a variant for- 
mula, which had been appropriated by the 
Asians. It is used by the Roman Catholic church 
at the end of every psalm and canticle, except 
the Te Deum and Bened/idie, and in all the 
reSponsories of the breviary. It is omitted, 
however, as a song of praise unsuitable to times 
of mouriiing, on the last three days of Holy 
Week and in the office of the dead. The Angli- 
can church uses it at the end of psalms and 
canticles. The use of the Greater Doxology, or 
GloHa Excelsis (sometimes called the angelic 


hymn, from its being an expansion of the song 
of the angels in Luke ii. 14), can be traced 
back to the fourth century, and it appears in 
the Roman liturgy at the beginning of the sixth 
century. It is used in the Roman mass, ex- 
cept in Advent and Lent, and at all times in 
the Anglican communion service. Tlie Trisagion 
(‘thrice holy') is the seraphic hymn (Isa. vi. 
3). The last stanza of a hymn written by 
Bishop Thomas Ken (1637-1711), beginning, 
“Praise God from whom all blessings fiow,” is 
commonly called “the Doxology” in Protestant 
churches. 

DOYEN, dwh'yaN', EugI^ne Louis (1859- 
) . A French surgeon, born in Rheims 
(Marne), and noted for his discoveries in sur- 
gery and his investigations in cancer. After 
introducing numerous innovations in general 
and 1 * ’■ ‘ surgical technique, he estab- 

lished in Pans in 1895 a private clinic, which 
soon became a centre of study for both French 
and foreign surgeons. His improvements in 
surgical methods were quickly adopted, and he 
became a leader in the new French school of 
surgery. He claimed to have discovered the 
germ of cancer, but this claim has not been 
substantiated by other investigators. In 1898 
he received the degree of LL.D. from Edinburgh 
University, where he applied the method of 
teaching surgery by means of the cinemato- 
graph. Among his publications are: Traite- 
merit de carreer (1904) ; ha malade et le m6de- 
dn (1906); Traiti de th4rapeutique chirurgi- 
cale et de technique opSratoire (1907); Lo 
cancer (1909). 

DOYEN, Gabriel FBANgois (1726-1806). A 
French historical painter. He was bom in 
Paris and studied under Van Loo. After^ ob- 
taining the Prix de Rome (1748) he remained 
for several years in. Italy, studying the works 
of Carracci, Cortona, and other celebrated mas- 
ters. In 1767 he produced his celebrated paint- 
ing, the “Miracle des Ardens” (Saint-Roch, 
Paris), which was followed by the “Death of 
St. Louis” ( Saint-Eustache, Paris) ; “Triumph 
of Amphitrite” (Louvre) ; “Adoration of the 
Magi” (Darmstadt Museum) ; and paintings 
in St. Gregory's Chapel in the Invalides 
(Paris). All of these compositions are in tlie 
style of the late eighteenth centxiry and, though 
effective, are cold in color. In 1791 he was 
called to St. Petersburg, where he was charged 
by Catharine II and Paul I with decorations 
for the Winter Palace and the Old Hermitage. 

DOYLE, Alexander (1857- ), An Amer- 

ican sculptor. He was born at Steubenville, Ohio, 
and studied at the academies of Florence, Car- 
rara, Rome, and Paris. He is at his best in 
large monumental and military figures, such as 
the bronze equestrian statues of the Confederate 
Generals Johnson and Lee at New Orleans; 
the monument to Francis Scott Key at Fred- 
erick, Md. ; the bronze statue of Horace Greeley 
in New York City; the statues of Senators 
Thomas Benton, Franklin P. Blair, and John 
E. Kenna in the United States capitol; Gen- 
eral Garfield in Cleveland, Gem Philip Schuy- 
ler on the National Revolutionary Monument, 
Saratoga; the statue of ‘“Peace” on the Revo- 
lutionary Monument at Yorktown ; and the 
Soldiers' Monument at New Haven. Among 
more recent works are the statue of E. M. 
Stanton, Steubenville, and the equestrian stntue 
of General Beauregard, New Orleans. 

DOYLE, SiE Aethue Conan (1859- ),. 
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A British novelist, bom in Edinburgh, the grand- 
son of John Doyle the caricaturist, and nephew of 
Bichard Doyle of Punch. He studied medicine at 
the University of Edinburgh, and was a practic- 
ing physician from 1882 until 1890. He traveled 
extensively in the Arctic regions and on the 
west coast of Africa. He early tried his band 
at fiction, and, after writing a number of un- 
successful books, he produced in 1887 A Study 
Scarlet, in which he created the famous de- 
tective, Sherlock Holmes. Other books of his 
in which Holmes appears are: The Sign of the 
Four (1889); The Adventures of Sherlock 
Holmes (1891); The Memoirs of Sherlock 
Holmes (1893) ; The Hound of the Baskervilles 
(1902) ; The Return of Sherlock Holmes (1904). 
In these stories the author displays rare fer- 
tility and ingenuity of invention, humor, and 
a power of imbuing his narrative with an at- 
mosphere of fascinating mystery and, at times, 
of horror; so tliat ihe best of the stories 
approach the similar productions of Edgar Allan 
Poe. Doyle also won much success by several 
historical novels; Micah Clarke (1888); The 
"White Company (1890) ; The Refugees (1891) ; 
The Great Shadow (1892) ; Rodney Stone 
(1896) ; The Exploits of Brigadier Gerard 
(1896), The Adventures of Gerard (1903) is 
an exceedingly clever book, of which the hero 
is a typical vieuw moustache of Napoleon’s 
Grand Army. Sir "Nigel (1906) is considered 
by many critics his best production in historical 
filction. Volumes of short stories are: Round 
the Red Lamp (1894) ; The Stark Munro 
Letters (1895); The Green Flag and Other 
Stories (1900). In 1898 appeared a volume of 
poems entitled Songs of Action and in 1899 a 
play called Halves. Other works are The Trag- 
edy of the Korosko, a story of the Egyptian 
Soudan (1898), and A Duet with an Occasional 
Chorus (1899). During the Boer War Doyle 
visited South Africa and acted as senior phy- 
sician of the Dangman Field Hospital. Be- 
turning to England, he published a military 
history, entitled Thg Great Boer War, which 
appeared in 1900 and of which an enlarged 
edition was issued in 1902. He also wrote 
The Cause and Conduct of the War (1903), 
a spirited defense of the British policy in South 
Africa, and this was widely circulated and 
translated into 12 languages. As a recognition 
of his services to the government, the author 
was knighted in 1902. Later publications of 
his are: The Crime of the Congo (1910); The 
Lost World (1912); The Poison Belt (1913). 

BOYLE, Sib Feancis Hastings Chables 
(1810-88). An English poet. He was bom at 
Nunappleton, near Tadcaster, and was educated 
at Oxford. From 1867 to 1877 he was pro- 
fessor of poetry at Oxford. He published sev- 
eral books of verses, his poetic work being 
chiefly remarkable for his treatment of the 
ballad. His publications include: Miscclltinc-ous 
Verses ( 1834 ; reprinted with, additions in 
1840); Two Destimes (1844); Return of the 
Guards and Other PgeTns (1866) ; and Ms 
Reminiscences (1866). 

DOYLE, JoKN (1797-1868). An Irish 
painter and caricaturist, born in Dublin. He 
studied first under Gabrielli, then at the Royal 
Dublin Society’s schools, and afterward under 
the minature painter Cumerford. In 1821 he 
came to London, and some of his portraits 
were exhibited at. the Royal Academy, but with- 
out much success. .He then turned his at- 


tention to caricature and also worked in lithog- 
raphy. For many years (1828-50) he pub- 
lished a series of monthly political sketches, 
signed B.,” which were usually commented 
upon in the London Times. His identity re- 
mained unknown until 1850. His satire was 
very different from that of his coarse and vio- 
lent, if vigorous, predecessors. He was always 
refined, never tending towards burlesque, and 
established what may be called a gentlemanly 
style of caricature. Thackeray, Macaulay, Hay- 
don, and Wordsworth have praised his work, 
and his sketches throw much light on the polit- 
ical history of England between the years 1830 
and 1845, for every man of note in. political 
England became known through his pencil. 
There are more than 600 examples of his work 
in the British Museum, including 314 of the 
original designs of his 917 Political Sketches. 
One of his most important designs is the draw- 
ing for “The Reform Bill Receiving the Ring’s 
Assent by Boyal Commission” (1836), engraved 
by Walker and Reynolds- He also published. 
The Life of the Race Horse (1822, 6 plates). 

BOYLE, John Andrew (1844^1907). An 
English writer of American history, the son of 
Andrew Doyle, editor of the Morning Chronicle. 
He was educated at Eton and at Balliol College, 
Oxford, where he took his M.A. degree in 1869, 
winning the Arnold Prize Essay on the subject 
of The American Colonies, which, when pub- 
lished the following year, attracted wide atten- 
tion as a defense of the American Revolution 
by an Englishman. He became a fellow of 
All Souls in 1869. His later works were A 
History of the United States (1875) and The 
"n Ataerica — “Virginia, Maryland, and 
fi/ C.ii (1882), “The Puritan Colonies” 

(2 vols., 1887), “The Middle Colonies” (1907), 
and “The Colonies under the House of Hanover” 
(1907) ; and he contributed valuable chapters 
to the seventh volume of the Cambridge Modem 
History. His Essays on Various Subjects was 
published posthumously (London, 1911), ed. 
by Ker, with introduction by Sir W. Anson; it 
includes several articles on sport-rifle shooting, 
the turf, racehorse breeding, and harriers — as 
well as valuable historical and critical essays. 

BOYLE, Richard (1824-83). An English 
water-color painter and caricaturist, horn in 
London in September, 1824. He was the son 
and pupil of John Doyle, from whom he in- 
herited his talent. Its early development is 
proved by a sketchbook of 1840 in the British 
Museum, a facsimile of which was published in 
1885. Doyle was one of the early contributors 
to Punch, but resigned his position on the staff 
in 1850 because of that journal’s hostile atti- 
tude towards the Catholi ^ ‘ ‘ what 

has become, with slight ■■ . , • ■ per- 

manent cover of rho jourr'al. He furnished il- 
lustrations for T! Jick' r«*.; 7 7^' Newcomes, Rus- 

kin’s King of the Golden River, Leigh Hn,nt’s 
Pot of Honey. The best known of his humorous 
stoides, told in pictures, are the “Adventures of 
Brown, Jones, and Robinson” and “'Mr. Pip’s 
Diary,” originally contributed to Punch. The 
British Museum, the Fitzwilliam Museum, Cam- 
bridge, National Gallery, Dublin, and National 
Portrait Gallery, Edinburgh, are rich in his 
caricatures, which are- distinguished by genial 
humor and graceful drawing. He also exhibited 
many water colors in the Grosvenor Gallery, 
among the best of which were "‘Under the Dopk 
Leaves” and two Scottish landscapes (British 
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Museum) ; ''Wood Elves Watching a Lady” 

{ South Kensington Museum ) ; "Thor” ( Fitz- 
william Museum, Cambridge) ; "The Trium- 
phant Entry,” a fairy pageant (National Gal- 
lery, Dublin). 

bOYLES'TOWN. A borough and the county 
seat of Buck’s Co., Pa., 34 miles north of 
Philadelphia, on the Philadelphia and Reading 
Railroad (Map: Pennsylvania, L 7). It has a 
public library, fine courthouse, and county his- 
torical society. The industries comprise a shoe 
factory, hosiery, silk, and worsted mills, cream- 
eries, saw and flour mills, agricultural-implement 
works, brick and tile works, a spoke factory, and 
foundry. The water works are owned by the 
borough. Pop., 1900, 3034; 1910, 3304. 

WO^rLY, George (1778-1846). A Church 
of 'livine. He graduated B.A. at Cam- 

bri , became rector in London (1820), 

and was one of the principal promoters of 
the establishment of King’s ^ College, London. 
He is chiefly remembered as joint author with 
Richard Mant of D’Oyly and Mant’s Bible, an 
annotated edition of the Bible published by the 
Society for Promoting Christian Knowledge 
(1814 and often since). Consult his Memoir 
by his son (London, 1847). 

DOZSA, do'zhb, George ( ?-1514) . The leader 
of the Peasant War in Hungary (1514), some- 
times called Sz4kely. At the head of a large 
army (estimated by some at 60,000 men) orig- 
inally designed for a crusade against the Turks, 
Dozsa led a rebellion in the course of which 
many excesses were committed. While his 
army lay before Temesv^r, which came near 
falling into his hands, D5zsa was taken pris- 
oner, His forces were dispersed, he was roasted 
alive on a heated throne, and his body was 
fed to some of his followers who had been kept 
without food during the preceding week. The 
rebellion is the theme of the novel by Ebtvos 
entitled Magyarorssidg loH hen (1847; Ger, 
trans. by Dux under the title Dcr Bauernhrieg 
in TJngarn, 1850). There is a ■, ■'‘jr.ii* r in 
Hi.i 1 ! ’■■n (Budapest, 1884) by Marki. 

DOZY, Reinhart (1820-83). A noted 

Orientalist, descended from a French family 
settled in Holland, knd born at Leyden. He 
pursued a course of study at the University 
of Leyden and obtained the doctor’s degree in 
1844. Until 1850 he was a: 

catalogue of the Oriental '• »* 

library. In the latter year he was made assist- 
ant professor, and in 1857 full professor, of 
history. His first important wox'k was pub- 
lished in Amsterdam (1845), under the title 
Diotionnmre d4taill6 dcs noms de^} v$tements 
Ghe 0 les Arahes. In 1846 appeared the Sorip- 
torum Arahum loci de Ahhadidis and the Com- 
mentaire historique sur le podme d^Ihn Ahdoun 
par Ihn Badroun. Among his other works are: 
Bistory of the Almofiades (1847; 2d ed., 1881) ; 
Histoire de ' • ' ' " "’’Bspagne (1848; 

supplement, ! " - . ' ■ sur r histoire et 

la littcraiurc de VEspagne pendant le moyen 
dge (1849; 3d ed., 1881) ; Al Makhari, Anor 
l^otes sur Vhistoire et In des Arahes 

d'r<.prrgne (1855-61); ce"' Musulmans 

d'JC^tpagrie jnsnu^d la conqu^te de VAndalousie 
par les A hi'Loravides (1,861); Bet Islamisme 
(1863); Dc JfrraeHeten te Mehka (1864); His 
mo»-t important contribution to Arabic philology 
was his (i,i.r Dictionyia'ii'cs Arahes 

(2 vols., '' licb is invaluable to all 

students of and i- based on an exceed- 


ingly extensive study of Arabic authors of all 
classes. Consult De Goeje, Biographie de Rein- 
hart Dozy traduit par Chauvin (1883). 

DRA, dril. A partially dried-up river or 
wadi, of southern Morocco, Africa, the longest 
watercourse of the country ( Map : Africa D 2 ) . 
It rises in numerous head streams on the south 
slopes of the Central Atlas Range, and after 
crossing the oasis of Ed Dra flows southwest, 
emptying into the Atlantic just south of Cape 
Nun. It is only, however, by the aid of the 
melted snow of the Atlas summits that its 
waters are sufficiently increased to be enabled 
to reach the ocean; in the dry season its course 
ends a long distance from the coast. 

DRAC^^NA DRA'CO (Lat., from Gk. hpd- 
KaLva, drakaina, she dragon, from Spd/ewr, drakdn, 
dragon ) , or Dragon Tree. A tree of the family 
Liliacese, that produces the resin called dragon’s 
blood. Its thickness is greatly out of propor- 
tion to its height. The head is crowned with 
short branches bearing tufts of sword-shaped 
leaves. Humboldt saw a famous specimen in 
Teneriffe, which at the time of his visit was' 
70 feet tall and 45 feet in circumference and 
was estimated to be 6000 years old. It was 
destroyed by a storm in 1868. Others of large 
size are reported from the Canary Islands and 
India. Another source of dragon’s blood is the 
resinous exudate from the fruit of Calamus 
draco. Similar substances are obtained from 
Lingoum draco and Ci'oton gossypifolius. 

DRACHENFEDS, drhG'en-fgls (Ger., Drag- 
on’s Rock). A mountain of Prxissia, in the 
Siebengebirge Range ( q.v. ) , situated on the 
right bank of the Rhine, about 8 miles south- 
east of Bonn, with an elevation of 1066 feet 
(Map: Prussia, B 3). It rises abruptly from 
the river and is covered with brushwood almost 
to the top, whence the prospect is magnificent, 
extending down the river as far as Cologne, and 
having a charming foreground in Bonn, with 
its University and numero . v 'T'. , ■ and time- 
worn castles. About half v i mountain 

is the cave which, according to the legend, was 
occupied by the dragon slain by Siegfried. Of 
the medifeval castle of Draclicnfels, erected on 
the summit of the mountain, only a solitary 
tower remains. The mountain, wliich has been 
extensively quarried, is the property of the 
state and can be ascended by rail. 

DRACHMA, dnWma, DRACHM, drhm, or 
DRAM (Lat., from Gk. dpaxuVy drachma, hand- 
ful, from dpacrcrecy, drassein, to grasp). The name 
of a Greek measure of weight and of a Greek 
coin. The measure of weight was equal to six 
small bars of silver (S^oXoi) or a handfixl (this 
ancient explanation has, however, been ques- 
tioned in modern times) ; 100 drachmas formed 
a mina and 6000 a talent. The weight varied 
somewhat in different places and at different 
times, but, as used in trade, seems to have been 
from 6 to 6.5 grams. The silver coin called 
drachma was the ordinary unit of the ancient 
Greek monetary system. Here also there were 
local differences; but two main systems are 
clearly marked — the iEginetan, with a drachma 
of about 6.3 grains, or frequency somewhat less; 
and the Euboeic-Attic, with a drachma of about 
4.3 gr,uri- <.f | lire silver, or about 18 cents in 
the r"fiii- d standard coinage. Thus, the 

Attic mina was worth about 818 and the Attic 
talent about $1080. The drachma is also the 
name of the monetary unit in modern Greece. 
Since 1867, wlien Greece joined the Latin Unibn^ 
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it has been of the same weight and fineness as 
the French franc. In the British system of 
weights there were, till recently, two drachms 
or drams — ^the avoirdupois dram, equal to 27 
troy grains, and the apothecaries’ dram (not 
now used ) , equal to 60 troy grains, or % of 
an ounce troy. See Plate I of Numismatics. 

DRACHlfllAN, dr^K'man, Bebkaed (1861 — 
) . An American rabbi and author, bom 
in New York City. He graduated at Columbia 
in 1882, studied at Heidelberg and Breslau, and 
became a rabbi in Breslau in 1885. In 1887 
he was appointed professor of biblical exegesis 
and Hebrew philosophy in the Jewish Theologi- 
cal Seminary of New York, and in 1889 dean 
of the seminary and rabbi of the Congregation 
Zichron Ephraim, and from 1902 to 1908 was 
professor of Bible and Rabbinical codes. In 
1909 he became rabbi of the Congregation Ohab 
Zedek. He consistently supported the tradi- 
tional Judaistic faith. His publications include: 
Die Stellung und Bedeutung des Jeh'.:‘-r 
in der GeschicJite der hehrdiscken • ■ 

(1885) ; From the Heart of Israel: Jeioish Tales 
and Types (1905) ^ a translation into English 
(1899) of S. R. Hirsch’s German work. The 
Nineteen Letters of Ben TJziel. 

HRACHMANN, drao'man, Holgeb (1846— 
1908). Danish poet, playwright, and novelist, 
born in Copenhagen. He studied art, but in 
1877 wrote From over the Border. The modern 
movement in Danish literature dates from his 
Poems (1877), and his novels of seafaring life. 
On A Seaman^s Word and Honor (1878) and 
Paul and Virginia under 'Northern Latitudes 
(1879). His poems include: Subdued Melo- 
dies (1878); Old Gods and New (1881); 
Mountain Songs and Romances (1885) ; Motley 
Leaves (1901). He wrote many fairy plays, 
including Once upon a fime (1885), which was 
very successful, and melodramas, Brav-Karl 
(1897); Green Hope (1901). Among his 
novels are: With a Broad Pencil (1887) ; Pre- 
scribed (1890) ; Dcedalus (1900). 

DKA'CO (Dat., from Gk. ApdKOfv, DraJcon). 
An Athenian l^slator. It was he who, as 
Thesmothete, in 621 b.O. put into written and 
codified form the common law of Athens. To 
a later age this l^slation bore the stamp of 
severity and cruelty, it being said of the laws 
that they were written, not in ink, but in blood. 
In every case, no matter what the offense, the 
penalty was death. We are not, however, to 
assume that Draco was more severe than his 
age; it is more probable that he simply put 
in writing the ordinances that the archons had 
been accustomed to enforce without writing, and 
the old Attic common law, when thus reduced 
to writing, appeared harsh and rigorous to a 
milder age. Connected with the legislation was 
the court of appeal, the Ephetse, judges of life 
and death, whose number was 51. These laws, 
except those on homicide, were repealed by 
Solon. Draco is said by Suidas to have met his 
death at AEgina, being stifled in the theatre by 
the garments thrown upon him by the people as 
a mark of respect, and approval of his act in 
reducing the laws to writing. Consult Holm, 
Griechische Geschiohte, vol, i (Berlin, 1886). 

DRA-'CO. A northern constellation situated 
just below the celestial pole. It contains the 
pole of the ecliptic. The star y Draconis is cele- 
brated as the one used by Bradley (q.v.) in 
discovering the aberration of light (q.v.). It 
is a bright star, nearly in the solstitial colure, 
Vol. VII.— 15 


and consequently the minor axis of the small 
aberrational ellipse, which its apparent place 
describes in the heavens, lies in the meridian 
at its transit. Moreover, at the two equinoxes, 
when its apparent place is at the extremities 
respectively of this minor axis, it can be ob- 
served on the meridian at one equinox about 
sunrise and at the other about sunset, so that 
both observations may be made without the inter- 
ference of a too bright daylight. These two 
observations therefore are easily taken, and the 
difference in the north polar distance which 
they give is the minor axis of the ellipse de- 
scribed by the apparent place of the star. 

DRA'CONIT'IC MONTH. See Month. 

DRACONTITTM, dra-kon'shi-um. See Skunk 
Cabbage. 

DRACONTXXJS, dra-kon'shi-us, Blossius 
^Emilius. a Latin poet who lived and prac- 
ticed as an advocate at Carthage during the 
latter half of the fifth century. Though his 
style is often spoiled by rhetorical exaggeration, 
his verses are framed on classical models and 
are of considerable merit; they prove also his 
familiarity with the Bible and with classical 
Latin writers. His extant works are two epi- 
thalamia; a collection of short epics on subjects 
taken from mythology; a Christian didactic 
poem in three books, entitled De Laudibus Dei 
(part of book i, containing an account of the 
story of the creation, was at an early date 
edited separately under the title Hewaemeron) ; 
an elegiac poem, Satisfaction in which he apolo- 
gizes to the Vandal fcng, Gunthamxmd (484— 
496 A.D.), for having praised one of his enemies; 
and several distichs, De Origine Bosarum and De 
Mensibus. Owing to resemblance in style and 
metre to the practice of Dracontius, the Orestis 
Tragcedia, formerly attributed to Horace or 
Lucan, is now generally ascribed to Dracontius. 
Dracontius was edited by Arevalo ( Rome, 
T791). The Carmina Minora of Dracontius were 
edited by De Duhn, some of them for the first 
time (Leipzig, 1873). The Orestis Tragoedia 
has been edit^ by Peiper (1875) and Giarra- 
tino (Milan, 1906). Consult also Rossberg, De 
Dracontio (Gottingen, 1880). 

DRACTJT. A town in Middlesex Co., Mass., 
4 miles west of Lowell (Map: Massachusetts, 
E 2). It is in an agriciiltural region and has 
woolen mills. The water works are owned by 
the town. Pop., 1900, 3253; 1910, 3461, 

DKAHSEKE, dr&'se-ke, Felix August Bebn- 
HARD (1835-1913). A German composer, bom 
in Ceburg. He studied at the Leipzig Conserva- 
tory under Rietz and became, a friend and pupil 
of Liszt at Weimar. He taught in the Lausanne 
Conservatory, the Royal Music School at Mu- 
nich, and in 1884 became a teacher in the 
Dresden Conservatory. Although at first an 
extreme follower of Wagner and Liszt, his 
later works are more moderate and have met 
with the success due them. His compositions 
include five operas — Sigurd (1867) ; Gudrun 
(1884); Bertrand de Born/ Merlin (1906); 
Herrat (1892) ; three symphonies and much 
excellent chamber music. His importance rests 
upon his great vocal works with orchestra, a 
mass in Ft m., a Roqiuem in B m., the Easter 
scene from Goethe':? Faust, and his groat Mys- 
tery Ghristus (a cyclus of three oratorios pre- 
cMed by an elaborate Prelude) . ^ Consult H. 
Platzbecker, Felix Draesehe, in vol. iii Mono- 
graphien Moderner Musiker (Leipzig, 1909). 

DRAFT (variant of draughty from AH. 
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DBAFT BIOTS IN NEW YOBK! 

dragoon, Icel.. draga, Gotli. dragan, to draw, 
OHG. tragariy Ger. tragen, to carry). A popu- 
lar synonym of bill of exchange, or of a check 
drawm by one bank on another. It is also less 
commonly applied to a non-negotiable order 
for the payment of money. Sometimes this 
form of draft is intended to operate as a 
written authority to the payee to collect the 
amount of the order from the drawee for the 
benefit of the drawer; at other times, _ as a 
voucher or warrant for payment by a disburs- 
ing officer. See Bill of Exchange; Check; 
Negotiable Instruments. 

BKAET BIOTS IN NEW YOBK. A bloody 
disturbance which took place on July 
1863. The pressing need for more soldiers had 
compelled Congress to pass a conscription act 
(March 3, 1863), authorizing the President to 
recruit the armv whenever necessary by a draft 
from ‘^all able-bodied male citizens” between the 
ages of 20 and 45 years. Any man, however, 
might, after being drafted, procure exemption 
from service by the payment of $300. The act 
was vigorously assailed as unconstitutional by 
the opponents of the administration, who also 
asserted that the exemption clause was a flirnsy 
device for enabling the rich to evade service. 
Among those who adopted and proclaimed such 
views was Governor Seymour, of New York 
State, who seems also to have represented the 
attitude of many prominent men in New York 
City. On Saturday, July 11, the draft began, 
without opposition, in New York at one of the en- 
rollment offices in the strongly Democratic Ninth 
District. On Sunday some drafted workingmen, 
aided by a number of political agitators, fo- 
mented the discontent of the populace and 
organized an opposition to enrollment. The 
draft was renewed at 10 a.m. on Monday, but 
the assistant provost marshal’s office was soon 
attacked, demolished, and burned by a furious 
mob, which, after overcoming a squad of police 
sent against it, roamed about the city and, fren- 
zied by excitement and drink, committed number- 
less outrages. The rioters, prejudiced against 
the negro and feeling that the draft had been 
occasioned by an ‘^abolition war,” everywhere 
pursued the blacks with unrelenting rancor and 
brutally assaulted, tortured, and killed many 
that fell into their hands. The Colored Orphan 
Asylum was attacked, sacked, and burned, and 
the offices of the New York Tribune, one of the 
papers which had upheld the administration, 
narrowly escaped destruction. On Tuesday the 
mobs, increased in number, continued to pillage, 
sack, burn, and kill, though in many^ districts 
they were sbarply repulsed and partially dis- 
persed by tile police and militia. On Wednes- 
day, the 15th, the assistant provost marshal 
general announced that the draft would be tem- 
porarily suspended, and militia regiments arriv- 
ing from Pennsylvania rendered efficient service 
against the mobs. Large militia reenforcements 
arrived on the following day, and, though iso- 
lated bodies of riefters still defied the law, order 
was soon restored throughout the city. Before 
Friday morning the uprising had been sup- 
pressed. It is estimated that during these four 
days more than 1000 men had been killed, and 
property valued at over $1,500,000 had been 
destroyed. 

On August 19 the draft was resumed, and it 
was completed, without further resistance, within 
10 days. Consult: the Official Records, vol. 
xxvii, part ii (Washington, 1889) ; Fry, Weio 


Yorh and the Conscription of 1863 (New York, 
1885) ; Barnes, The Draft Riots in New York 
(ib., 1863) ; Nicolay and Hay, Lincoln, yol. vii 
(ib., 1890) ; Greeley, The American Conflict^ Yol. 
ii (Hartford, 1866). 

DBAGA. Queen of Servia and wife of Alex- 
ander I, with whom she was assassinated in 
1903. See Servia. 

DBAGE, draj, Geoffrey (1860- ). An 

English sociologist, educated at Eton, Christ 
Church (Oxford), Berlin, and Moscow. He 
studied law at Lincoln’s Inn and Middle Temple, 
but did not practice. In 1891-94 he was secre- 
tary of the Royal Commission on Labor, and he 
was a prominent delegate to the Milan Congress 
on Accidents (1894), the Brussels Congress on 
Housing of Working Classes (1897), and the 
Paris Congress on Poor Laws and Charity 
(1900). In 1895-1900 he was a Conservative 
member of Parliament for Derby. He pub- 
lished : The Criminal Code of the German Empire 
(1885) ; Eton and the Empire ( 1890) ; Eton and 
the Labor Question (1894); The Unemployed 
(1894) ; The Problem of the Aged Poor (1895) ; 
The Labor Problem (1896); Russian Affairs 
(1904) ; Trade Unions (1905) ; Austria-Hungary 
(1909) ; The Imperial Organisiation of Trade 
(1911), the first of a series on Imperial or- 
ganization; The State and the Poor (1914). He 
wrote on recent Russian history in the Cam- 
bridge Modern History, 

DBAG HUNT. See Hunting. 

DBAGO, Luis MarIa (1859- ). An Ar- 

gentinian jurist and diplomat. First devoting 
himself to criminal law and criminology he 
wrote Antropolojia criminal (2d ed., 1888) and 
another book, best known by its version into 
Italian (1890), called 7 criminali-nati. In 1902 
and 1903, as Minister of Foreign Affairs for the 
Argentine Republic, he formulated the so-called 
‘‘Drago doctrine.” (See* Calvo.) His definite 
statement of this doctrine appeared in his Cobro 
coeroitivo de deudas publicas (1906); and he 
wrote La repUblica Argentina y el caso de Vene- 
zuela (1903). As a member of The Hague 
Court, he dissented from the court’s decision 
on question 5 in the Fisheries Arbitration of 
1908-09. 

DBAGO DOCTBINE. See Calvo. 

DBAGKOiyrAN (Fr. dragoman, drogman, OF. 
drogueman, drogeman, druguement, from Ar. 
tarjuman, interpreter). A name given in the 
East to interpreters, and hence to the profes- 
sional guides who accompany travelers and make 
all arrangements, a service performed in Western 
Europe by a courier (q.v.). The dragomans 
attached to the embassies in Constantinople are 
more or less important official personages. 

DBAGOMANOV, dra'g0-ma'n6v, Mikhail 
Petrovitch (1841-95). A Russian scholar and 
author. He was born at Hadyatch, in the Gov- 
ernment of Poltava. In 1865 he was appointed 
lecturer at the University of K.iev, where he 
had himself been educated and where he held the 
chair of general history until 1876. He criti- 
cized the educational system of Count Dmitri 
Tolstoy, which was based on German models of 
classicism, and refused to send in his resignation 
because of his Lkrainophil activity ; but a special 
commission, appointed by Alexander II, found 
him guilty, and he was forbidden to reside in 
Little Russia and the capitals or to en^ge in lit- 
erary pursuits. The Southern Section of the 
Geographical Society in Kiev was abolished, and 
the printing of books in the Little Russian 
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dialect was prohibited, "n-rr - ■ ' went to 

Geneva, where he remained until made professor 
of history at the University of Sofia, in Bul- 
garia, in 1888. Bor over 20 years he fearlessly 
combated autocracy and oppression in all its 
forms. A strong nationalist, he advocated a 
complete reorganization of Russia on federative 
lines, with every nationality possessing equal 
and equitable representation. As he started out 
on the field of literary and political activity at 
a time when the terroristic doctrines were at 
their height, he stood for political execution, 
ji.'i'f; :'»g it on the ground of necessity and for 
the ultimate triumph of political liberty. His 
numerous works in the literary and historical 
field deal mostly with his native Little Russia, 
of which he was passionately fond. Beginning 
with The Historical Songs of Little Russia, pub- 
lished by him in collaboration with Professor 
Antonovitch, in 1874, ■ incessantly 

worked on the history, ■ i • , ■ folklore, and 

religious history of his country. After The 
Question of Little Russian Literature (1876), 
he published a series of popular pamphlets in 
the Little Russian dialect and, during 1878—82, 
five volumes of the periodical Hromada {The 
Commune) . His Le tgrannicide en Russie ap- 
peared in Geneva (1876) ; La Pologne historique 
et la democratie moscovite ( 1881 ) ; The Political 
Songs in the Ukrainian Language in the 
Eighteenth and "Nineteenth Centuries (London, 
1883-85). 

DBAGOiytlllOV, dra'gd-mS'rdv, MikhaHi 
IvANOViTCH (1830-1905) . A Russian general. He 
studied at the War Academy in St. Petersburg, 
where, following further study abroad, he be- 
came professor of tactics in 1858. His lectures 
brought him considerable renown. In 1868, after 
participating in the Austro-Prussian War as 
military attach4, he was appointed major general 
and chief of the general staff at Kiev. As com- 
mander of the Russian advance guard in the 
Russo^Turkish War of 1877-78, he distinguished 
himself at the crossing of the Danube at Sistova. 
In consequence of wounds received in the fight- 
ing at the Shipka Pass he was compelled to 
retire from active service and was subsequently 
appointed director of the War Academy, where 
he exercised a most salutary influence upon 
military training. He was Governor-Greneral of 
Kiev from 1898 to 1903, when he entered the 
Council of the Empire. His works include: Lec- 
tures on Tactics (1864) ; The Austro-Prussian 
War (1866) ; Discipline and Subordination 
(1894) ; A Study of the Novel ‘‘Wa/r <md Peace^^ 
(1895) ; The French Soldier (1897) ; War is an 
Inevitable Evil (1897); Joam, of Arc (1898); 
Duels (1900). 

DRAGOH ( OF. dragon, Lat, draco, Gk. dpdK<av, 
drahon, dragon, from d^pKeaBac, derkesthai, Skt. 
dars, to see ) . In the mythical history and 
legendary poetry of almost every nation the 
dragon appears as the emblem of the destructive 
and anarchic principle, as it manifests itself in 
the earlier stages of society, viz., as misdirected 
physical power and untamable animal passion 
striving against human progress. The earliest 
conception is embodied in the Babylonian myth 
of Tiamat — the great she dragon — ^who healed 
the Titanic hordes of Chaos, and whose de- 
struction by the demiurge Merodach was the 
necessary prerequisite to an undisturbed and 
orderly universe. The destruction of the lower 
representatives of this disorderly element was 
one of the first objects of human energy, but, 


being unattainable by merely human means, the 
task was assumed by that intermediate class of 
beings known as heroes in classical antiquity. 
As the highest ideal of human strength and 
courage, the task properly fell to Hercules (e.g.. 
Dragon of the Garden of the Hesperides), hut it 
was not confined to him, for we find both Apollo 
and Perseus represented as dragon slayers. 
From legendary poetry the dragon passed into 
art, some of the earliest efforts of which prob- 
ably consisted in depicting it on the shield or 
carving it for the crest of a conquer or^s helmet. 
It was used in this way as a sort of Medusa, an 
apotropaion or terror-striking image. Thus it 
was represented on the war standards of Ger- 
manic and Dacian tribes. Tlie dragon does not 
seem to have been a native emblem with the 
Romans, and when they ultimately adopted it as 
a sort of subordinate symbol, the eagle still hold- 
ing the first place, it seems to have been in 
consequence of their intercourse with other na- 
tions. Among all the new races which overran 
Europe at the termination of the classical period 
the dragon seems to have occupied nearly the 
same place that it held in the earlier stages of 
Oriental and Greek life. In the Nibelungerdied 
we find Siegfried killing a dragon at Worms; 
and the contest of Beowulf ( q.v. ) , first with the 
monster Grendel and then with the dragon, forms 
the principal incident in the curious epic which 
bears the name of the former. Even Thor him- 
self was a slayer of dragons. Among the Teu- 
tonic tribes which settled in England it was 
from the first depicted on their shields and 
banners, as it was also in Germany. Nor was 
the dragon peculiar to the Teutonic races. 
Among the Celts it was the emblem of sover- 
eignty and as such borne as the sovereign’s crest. 
Tennyson’s Idylls have made every one familiar 
with “the dragon of the great pendragonship,” 
blazing on Arthur’s helmet, as he rode forth to 
his last battle and “making all the night a 
stream of fire.” 

Christianity inherited the Oriental idea of the 
dragon, which is made the emblem and embodi- 
ment of the devil. In St. John’s Apocalypse — 
in fact, in all apocalyptic literature — it plays 
an important part. That Christ should “tread 
on the lion and the dragon” was an idea handed 
down from the Old Testament. In later Chris- 
tian traditions St. Michael is the chief opponent 
of the infernal, and St. Greorge of the terrestrial, 
dragon. The dragon in a cave on Mount Soracte 
represented paganism, and his defeat by Pope 
Sylvester symbolized the triumph of Christianity 
under Constantine. In Christian art the dragon 
is the emblem of sin, the usual form given to it 
being that of a winged crocodile. It is often 
represented as crushed under the feet of saints 
and martyrs. Sometimes its prostrate attitude 
signifies the triumph of Christianity over pagan- 
ism, as in pictures of St. George and St. Syl- 
vester; or over heresy and schism, as when it 
was adopted as the emblem of the knights of 
the Order of the Dragon in Hungary, an order 
instituted for the purpose of contending against 
the HusSites of Bohemia. 

Tife dragon is often employed in heraldry; and! 
other animals, such as the lion, are sometimes; 
represented with the hinder parts resembling 
dragons. Consult Mahly, Die Sohlange m d^ 
Kunst (Basel, 1867). See Griffin. 

DRAGON. The name now applied to various^ 
lizards. One is a South American trqe 
{Thorictis drachcena) , both eggs and? bt 
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whicli are eaten. Others are members of the 
iguanid genus Callisaurus, several species of 
whicli are common in southern California and 
southward. The name most commonly belongs^, 
however, to the arboreal flying lizards of the 
genus Draco of the East Indies- They are dis- 
tinguished from all the other living lizards by 
having horizontally spread-out folds of skin, 
supported by five or six false ribs, which do not 
encircle the body, but stand out at right angles 
from it, forming a parachute, which buoys up 
the lizard in its extremely swift bounds from 
limb to limb in pursuit of insects, for it does 
not possess the power of true flight. It can 
scale long distances, resembling the flying squir- 
rels in its method of aerial progression- When 
at rest, the ribs and skin are folded back along 
the sides of the body and do not interfere with 
active running about. About 20 species are 
recognized, none more than 8 inches long, but 
they keep in the tops of the forest trees, and 
little is known about them. The most familiar 
is the Malayan one (Draco 'oolans), which is of 
a brilliant but variable metallic hue above, 
varied by bands and spots, while the parachute 
and the throat appendage of the male are 
orange. Similarly brilliant colors belong to the 
other species, yet little is seen of them, except 
when the creature is excited and displays itself 
in anger or courtship. The dragon has no power 
of changing its colors, is perfectly harmless, 
and is frequently kept as a tamed pet. See 
Plate of Lizabds. 

LRAGONADES. See Dbagonnades. 

DRAGON BIRD. 1. A name given to the 
umbrella bird (q.v,), in allusion to the shape of 
its crest, which resembles the ornamental top of 
the helmet of a dragoon of the eighteenth cen- 
tury. 2. An Australian ant thrush (Pitta 
sirepitans ) . 

DRAGONET (OP. dragonet, diminutive of 
dragon^ dragon). A fish of a genus (Calliony- 
mus) usually classed with the gobies, but by 
some authors given separate family rank. They 
are remarkable for having the gill openings re- 
duced to a small hole on each side of the nape, 
and the ventral fins placed under the throat, 
separate, and larger than the pectorals. They 
have no air bladder. The species are pretty 
numerous, mainly inhabitants of the temperate 
coasts of the Old World, but some living in 
Oriental tropical seas, and of brilliant and 
quaint appearance. The sexes differ greatly, the 
adult males having the fin rays produced into 
filaments, and the intervening membranes highly 
colored, , especially in the breeding season, 
whereas the females wear a more sombre dress. 
Hence the beautiful British species, the gem- 
meous dragonet, or yellow sculpin (Callionymus 
lyra) , was formerly considered two species, one 
of which was finally discovered to be the female 
of the other. They feed upon small shellfish. 

DRAGONETTI, dra'g^-nSt'td, DoMExrco 
(1763-1816) . A noted Italian double-bass player, 
born in Venice. He studied double-bass playing 
txnder Berini, a member of tlie band at "San 
Marco, was admitted to tlie orchestra of the 
Opera Bouffe in 1768 and in 176^ to that of the 
Opera Seria. In 1773 be ouccooded Berini at 
San Marco. He went to T.ondoii in 1794, at once 
gained fame, and thenceforth resided chiefly in 
England. He was in 1808—09 in Vienna, where 
he had also visited his friend Haydn in 1798. 
His title of “patriarca del contrabasso” was not 
merely honorary; for in 1845, at the age of 82, 


he headed the 13 double basses at the Beethoven 
festival in Bonn and won high commendation 
from Berlioz. As a performer, he has probably 
never been excelled. His instrument, a Da Salo, 
bought at the San Pietro Monastery, Vicenza, 
he presented to the vestry of San Marco, and to 
the British Museum he gave 182 boimd volumes 
of the scores of classical operas. He published 
little. 

DRAGON FISH. One of several small 
gurnard-like fishes of the genus Pegasus, in- 
habiting Oriental and Australian seas. Its body 
is covered with bony plates, which are movable 
except near the tail; and the pectoral fins are 
large and fanlike. The ej^es are very promi- 
nent, and the snout greatly prolonged and tooth- 
less, A common Indian species is Pegasus draco, 
and another species (Pegasus volans) is fre- 
quently seen dried as a curiosity or serving as 
an ornament on boxes, etc., made in China. 
Little is known of their habits. 

DRAGON FLY. Any amphibious insect of 
the order Odonata. These insects possess nu- 
merous popular names, such as snake feeder, 
horse stinger, spindle, deviFs darning needle, and 
mosquito hawk. They have very large heads, 
due to the excessive size of the eyes; the anten- 
nae are short, and the biting mouth parts are 
powerful; the four wings are of similar size and 
structure; the legs are long and used for perch- 
ing rather than for crawling'. Two distinct 
types of dragon flies are now recognized: (1) 
Zygoptera, whose wings in repose are held up- 
right; and (2) Anisoptera, whose wings are held 
horizontal. To the former group belong our 
common slender-bodied blue forms sometimes 
called damsel flies, while to the latter belong our 
larger and usually more sombre species. Both 
kinds are most frequently found about ponds, 
marshes, or streams, but some forms go a con- 
siderable distance from water, in meadows, in 
sunny hours, where they hawk for small insects 
with exceeding speed and voracity. The Zygop- 
tera fly nearer the ground and more among 
vegetation than do the Anisoptera. Dragon flies 
are known to swarm, both in America and in 
Europe, but the causes of these migrations are 
unknown. Although harmless, these insects are 
much feared by persons unacquainted with them, 
which explains some of the strange names and 
accounts for the quaint beliefs that exist among 
rhe country people, who say that if a “darning 
needle” gets into your hair most di^agrfieiible 
things will happen, the least of which is the 
sewing up of the ears. The folklore of Europe, 
the Orient, and Japan abounds in superstitions 
and sayings in regard to these quite innocent 
but fierce-looking insects. 

The reproductive Tidbits of dragon flies are 
unique in that there is no direct transference of 
the sperm from the genital ducts to the female, 
as in other insects- The sperm, previous to the 
transference, is stored in an accessory receptacle 
near the base of the male abdomen. Tlie clasp- 
ing attitudes are also peculiar. The male grasps 
the neck of the female by means of a pair of 
foresps at the end of the abdomen, the female 
then bends forward the apex of her abdomen to 
the accessory sperm receptacle near the base of 
the male’s abdomen, and thus the actual trans- 
ference of the sperm takes place. Among the 
Zygoptera the pairs often fly about tandem-like, 
the male-clasping the neck of the female; and in 
some species the male may oven retain his hold 
and accompany her when the female crawls be- 
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neath the surface to oviposit. The females 
which go beneath the surface are those which 
oviposit in the tissues of plants. In some 
dragon flies the eggs are dropped or washed 
off of the abdomen hy dipping it into the water 
or striking it upon the surface. Larvae of Odo- 
nata are called “nymphs” and are aquatic and 
carnivorous. The lower lip is greatly developed 
and forms a powerful grasping organ. The 
^ygopteran nymphs have three platelike gills at 
the end of the abdomen, while in the anisopteran 
nymphs respiration takes place in the greatly 
modified posterior part of the intestine, into 
which water is drawn, and may be expelled with 
force sufficient to aid in locomotion. In the 
zygopteran genera Euphcsa and Anisopleura the 
nymphs also possess, in addition to the terminal 
gills, lateral abdominal gills. Certain kinds of 
nymphs show decided preferences for certain 
habitats — some choosiiig -tJiiiding water, others 
small streams, and -rill <«rb.‘r- rapid water. 
These preferences are as marked as in the case 
of the particular places frequented by the adults. 

When a nymph is fully grown, it crawls out 
of water and attaches itself, by means of its 
claws, to some support. The nymph skin then 
splits along the top of the head and down the 
back, and through this rupture the imago 
escapes. At first the body and wings are limp 
and contracted, and only gradually expand to 
their full size; but the adult colors do not ap- 
pear for several hours, or even days, after 
emergence. The duration of the life of the 
imago varies from about three to six weeks for 
many forms, but in the case of those few forms 
which hibernate the limit may even extend over 
six months. 

While the dragon fly, on account of its preying 
upon small insects and mosquitoes, is considered 
beneficial, the nymphs, on the other hand, have 
been credited with destroying young fish in 
hatcheries. While small insects doubtless form 
the bulk of their food, the larger species do not 
hesitate to attack even wasps and butterflies. 

The greatest extremes in size are found among 
the slender-bodied Zygoptera. The smallest is 
a Javanese species {Agrioenemis minima) , whose 
abdomen is about % inch long, and the largest 
is Megaloprepics ccsrulatus, from Central Amer- 
ica, whose abdomen is about 4 inches long. A 
very large anisopteran {Gynacantha plagiata), 
from Borneo and Sumatra, has an abdomen 
nearly equal to the latter in Imgth. 

The damsel flies are -1( I'-thT-bodird. delicate- 
winged forms, usually showing spots of brilliant 
color. The red-spotted {TTetcerina americana), 
the black-w’ing {Caloptfrryx maculata), and the 
green-bodied {Lestes eurina) are among the most 
common in the east^n United States. 

The amber- wing dragon fly {Peritherms do- 
mitia) shows very decid,ed sexual differences — 
the female having clear wings with two pairs 
of irr^ular amber bands, while the wings of the 
male are wholly amber y^ow. Among our most 
abundant large dragon flies are the banded 
{hib^lVala semifasdata) and the basal {Libe^ 
Uila basalis), both common about our ponds 
and streams throughout the summer months. 
All of these forms are figured on the Colored 
Plate. 

About 2000 species of Odonata are known, the 
most of which arc from tropical countries; but 
about 300 species occur in North America. Con- 
sult Miall, Natural History of Aquatic Insects 
(London, 1903), and Felt and Needham, “Aqua- 


tic Insects of New York State,” Bulletin 68, 'New 
York State Museum (Albany, 1903). 

Fossil dragon flies, of which at least 75 species 
have been described, appear first in the Lias, 
where they present already a considerable differ- 
entiation, the majority of subfamilies being rep- 
resented in the rocks of that period. In the 
Jurassic limestones of Solenhofen, Bavaria, occur 
numerous examples, mostly of extinct genera, 
that are often preserved in the finest manner, 
with the wings spread out. Dragon flies are 
also found in all the Tertiary insect-bearing beds, 
and the larvae and pupae occur in great abun- 
dance at Oeningen, Germany. See Neuropteba. 
See Damsel Fly and Plate of Dragon Flies. 

DRAGON LEECH. See Leech. 

DRAGDNNADES', or DRAGONADES (Fr., 
from dragon, dragoon, so called either from their 
firearm, which was ornamented with the head of 
a dragon, or from their standard, which bore a 
dragon). The name applied to a series of re- 
ligious persecutions in France, which was in- 
augurated shortly before the revocation of the 
Edict of Nantes (1685) and continued for 
some time. Louis XIV’s Minister of War, the 
Due de Louvois, was responsible for the cruel 
measures taken to compel the Protestants to re- 
nounce their faith and enter the Roman church. 
Armed expeditions marched through the prov- 
inces demanding of the TTugiKiioi- (q.v.) in the 
small towns and villages that they should abjure 
tbeir faitb. Foremost among the armed force 
rode dragoons, who, on account of their bar- 
barity, had the unenviable honor of giving a 
name to the persecutions. It was the custom to 
quarter the dragoons in the houses of those 
Huguenots who showed themselves particularly 
obstinate in denying the doctrines of Catholi- 
cism. The outrages committed by a brutal sol- 
diery, free from all restraint and, in fact, 

■ . r.-ir.'.g- <1 in their licentious conduct, made ^fe 
.•i • «!■ !i .r impossible for the TTugiicuot*- and 
drove thousands of families out of the country 
or into the bosom of the church. Louis was 
delighted to find that from 250 to 400 Protes- 
tant were being converted daily, and in conse- 
quence, on Oct. 22, 1685, a few months after the 
date of the first of the persecutions, he revoked 
the Edict of Nantes (q.v.), that the good work 
might be fully aci-orriplisbi d. Under Louis XV 
the dragonnades vt-n* reii- v.t-d by the chief 
minister, the Due (h- Bourbon. Consult: Rous- 
set, Histoire de Louvois (4 vols., Paris, 1863) ; 
Ty]or. The Huguenots in the Seventeenth Cen- 
furj 'l.ondon. 1892) ; Perkins, France under the 
Regency (Boston, 1892) ; Baird, The Huguenots 
and the Revocation of the Edict of Nantes (New 
York, 1896). 

DRAGON OF WANTLEY, The. A ballad, 
apparently a parody on the old romances, which 
appears in Percy’s Reliques, The dragon, who 
lives in a well, is killed by the hero, More of 
More Hall, clad in a suit of spiked armor. 

DRAGON’S BLOOD (so called on account of 
the color ) , or Gtjm Dragon. An astringent res- 
inous substance obtained from several trees of 
different natural orders, growing in warm coun- 
tries. The greater part of the dragon’s blood of 
commerce is produced by the Calamus draco, 
growing in the East Indies, the resin being at- 
tached in the form of hard, brittle masses to the 
fruits of the tree. Two varieties of dragon’s 
blood occur in commerce. One variety is 
brought in the form of sticks, the other in the 
form of cakes. The separation of the resin from 
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the fruits is effected either by shaking- the latter 
in large bags or by boiling them in water. 

American dragon’s blood is derived from the 
Pterocarpus draco, and similar resins are pro- 
duced by the Draccena draco, the Croton draco, 
and the Eucalyptus resinifera. True dragon’s 
blood is a colorless and tasteless substance melt- 
ing above 80° C.; American dragon’s blood is 
opaque, of a deep reddish brown color, brittle, 
smooth, with a shining shell-like fracture, and 
when burned emits an odor resembling that of 
benzoin. It is nearly insoluble in water, but is 
soluble in alcohol, benzene, carbon disulphide, 
and many oils.' It was formerly used in medi- 
cine; at present, however, it is employed in the 
preparation of varnishes and lacquers and in 
photo-engraving processes. 

DRAGON'S MOUTH (Sp. Boca del Drago). 
A short strait on the coast of Venezuela, South 
America, which connects the Gulf of Paria with 
the Atlantic and separates the north end of the 
island of Trinidad, on the east, from the Paria 
peninsula on the west (Map: West Indies, G 5). 

DRAGON TREE. See Btlacmt^a Dkaco. 

DRAGOON'. A soldier trained to fight 
either on foot or on horseback. The name has 
been derived, by different authorities, either from 
the dragon emblazoned on the standard carried 
by such troops, or from the dragon’s head on the 
muzzle of the short musket formerly carried by 
dragoons. Since the time of Frederick the Great 
the name has been used, generally, to designate a 
class of cavalry between heavy and light cavalry. 
Formerly some of the mounted regiments of the 
United States army were known as dragoons. The 
term is no longer used. In England the Scots 
Greys (organized 1683) is the oldest dragoon 
regiment. See Cavaxey; Mounted Infantby. 

DRAGOUMIS, Stephan (1842- ). A 

Greek statesman, born in Athens. He studied 
in^ Athens and Paris and in 1879 was elected to 
the Lower House of the Greek Parliament. In 
1886-90 and in 1892 he was Foreign Minister. 
He formed a cabinet in February, 1910, which 
survived until October, succeeded in calming the 
Military League and in convoking a National As- 
sembly, and opposed the movement to side openly 
with the Thessalians against Turkey, In 1912 he 
was sent to take over the government of Crete. 

DRAGUIGNAN, .:i .. The capital 

town of the Department or Var, France, on the 
Nartuby, a tributary of tb ■ V-,'-*-. 40 miles 

northeast of Toulon (Map: 1 ■ , L 5) . It 

is situated in a valley surrounded by hills, the 
slopes of which are covered with vineyards and 
olive plantations. Its principal buildings are 
the prefecture, the courthouse, a hospital, and 
a museum containing pictures by Rembrandt, 
Teniers, and Panini, a zoological garden, and a 
public library of 25,000 volumes. It has manu- 
factures of coarse woolens, leather, hosiery, silks, 
soap, brandy, lumber, oil, and earthenware. 
Pop., 1901, 9671; 1911, 9974. The town was 
founded in the fifth century. Claude Gay the 
botanist was born here in 1800. During the 
Middle Ages it .was strongly fortified. The 
fortifications were destroy^ in the civil wars, 
but -v^ere reconstructed in 1615. It replaced 
Toulon the capital of the department in 1793. 

DRAtNAGE. In law, a right to discharge 
surface water from one's land upon the land of 
another. The civil law of Rome recognized a 
natural right of drainage as between adjacent 
lands of different elevations, the rights of the 
owners of such lands being governed by the 


law of nature. By that law, which has been 
adopted in Pennsylvania, Illinois, California, and 
Louisiana, the lower proprietor is bound to receive 
the surface waters which naturally flow from the 
estate above, provided the servitude has not been 
increased by the acts of the upper proprietor. 

No such right exists by the common law, and 
it is held in most of the United States, as well 
as in England, that the lower proprietor may 
lawfully obstruct the flow of surface water upon 
his land from that of his neighbor, though the 
latter is not liable for any damage which may 
result from the natural flow of such water upon 
the lands of the former. In both systems of 
law, however, a riparian proprietor may drain 
his land into a natural watercourse which flows 
over or by his land, and no obstruction of the 
stream by the lower proprietor which prevents 
such drainage will be permitted. This is a 
natural, as distinguished from an acquired, right 
of the riparian proprietor, and is therefore 
strictly analogous to the natural servitude of 
drainage of the civil law above alluded to. It 
exists ea jure naturce and is incapable of aliena- 
tion, of release, or of severance from the land. 

Apart from this limited natural right of 
drainage, the common law recognizes also an 
easement of drainage, which may be acquired by 
grant or prescription over the land of another. 
This may exist with or without an artificial 
construction and may be superficial or subter- 
ranean. The common-law right of ( .i vc- Ir'>}>- 
ping is one form of this easement, l’M)iigh ii- 
usual form is the right to construct and main- 
tain an artificial drain and to discharge water 
through the same into and through the adjoin- 
ing premises. The familiar right of the house- 
holder in a city or village to discharge water 
into a public or municipal drain is of this na- 
ture. The right is violated by any interference 
or obstruction caused by the owner of the lower 
or '^servient" estate, whether intentional or not, 
and may be enforced by an action for damages 
or by injunction to prevent a threatened or con- 
tinued interference. The casement carries with 
it the right to enter on the premises affected by 
it in. order to repair the drain and keep it open ; 
but it is, like other easements, carefully re- 
stricted to the amount and kind of user included 
in the terms of the grant- See Easement; Seb- 
viTUDE : Wateeooukse ; and the authorities there 
referred to. 

DRAINAGE (from drain, AS. dreTmian, 
dreahnian, dr^nian, leel. dragna, from AS. Goth. 
dragan, leel. d/raga, OHG. tragan, Ger. tragen, 
Eng. draw, drag) . The removal of surplus water 
from the soil by means of canals, open ditches, 
and drains, or otlier conduits which are either 
porous or else laid with open joints. In its 
larger sense the term ^'drainage" applies to the 
reclamation of extensive areas of land either 
under water or in the condition of marsh or 
swamp, and consequently unfit for habitation or 
cultivation. In ngricuUnro drainage implies the 
removal of surfa^-** or -ub-(''l water from a more 
limited area which it is desired to put under 
specific cultivation, and generally is understood 
to involve the use of tile drains, as will be de- 
scribed below. The name ‘‘dirainage” is also used 
to denote a system of sewerage for the removal 
of liquid household wastes as well as the surface 
and subsoil water of towns and cities. This as- 
pect of the subject will be found treated fully 
under tbe head of Sewer.\oe and DEAli^'AQ®. - 

Reclamation of Land. In reclaiming large 
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tracts of land, often of great fertility, but which 
are at so slight an elevation above the sea or the 
neighboring streams that they can be rendered 
fit for cultivation and habitation by artificial 
means only, dikes or embankments are con- 
structed to keep out the flood waters, and a sys- 
tem of canals built to collect and carry ofi the 
superfluous water. In the case of marsh lands 
the method employed depends upon the elevation 
and conformation of the land to be drained, but 
all lands may be divided into two ('asses 

— those that can be drained by a:' » and 

those in which the water must be pumped out, 
either all or a part of the time. Many coast 
lands are so low that the water will run off only 
at low tide, and such lands are protected from 
high tide by embankments. The water is gath- 
ered by a network of subsidiary ditches into a 
few main drains, which ''I- ’ i jl'- their contents 
into the sea at low tide, ■■ tidal flow is 

kept out by automatic doors or sluices. The 
problem of draining low lands by gravity is an 
increasingly difficult one, because a section that 
is drained tends to sink, through shrinkage, be- 
low its former level. Hence it happens that 
land which at first was drained by gravity after- 
ward, through subsidence, requires pumping to 
carry off the water. Much of the land that has 
been most successfully reclaimed from encroach- 
ing waters has been so low that it required 
pumping to carry the drainage off during a 
whole or a part of the year. This is particu- 
larly true in Holland. Many other considera- 
tion's, besides the actual level of the land to be 
drained, must be taken into account in devising 
a system of drainage for low lands. The object 
sought in laying out drains in a flat country is 
to provide channels of the least possible area, 
depth, and inclination that will suffice to carry 
off the water properly. Every increase beyond 
this point is a waste of land and of expense in 
excavation ; and where pumping is necessary, the 
greater the inclination or grade of the canal, the 
higher will be the lift. Usually a much greater 
area must he devoted to ditches when the land is 
drained by gravity than by pumping, so that the 
increased expense for cfmstructing and main- 
taining ditches will RoinetiTnes equal the cost of 
installing and operating pumps. 

In determining the number and capacity of 
drains required, the local rainfall an<i the ab- 
sorbent power of the soil must be taken into ac- 
count. Tow areas, surrounded by higher land, 
often have not only the rainfall on their own 
area, but also the drainage from the surroimding 
country to he provided for. This is prevented, 
whenever practicable, by separating the low lan(i 
from the surrounding country by a catch drain 
(q.v.). Care should be taken that the subsidi- 
ary ditches or drain pipes do not discharge into 
the main canal at a point below the -water level 
of the latter, for, if this happens, the free circu- 
lation of air through the soil by means of the 
drains is impeded, and there is danger that the 
water will back up. Drainage canals shpuld be 
kept free from weeds, for their growth impedes 
the flow of water by decreasing the area of the 
ditch and by increasing the friction of the runr 
ning water. Various machines have been devised 
for (fitting the growth of weeds in ditches and 
for digging them out by the roots. Having con- 
sidered some of the most general principles 
underlying the. construction of a drainage sys- 
tem, a few; of the jnost important examples of 
land reclamation will be described. 


One of the best-known and most extensive sys- 
tems of land reclamation is found in Holland. 
Here the greater part of the country is low and 
flat and is protected from inundation by an enor- 
mous system of dikes. The soil was originally 
marshy, and the territory included numerous 
lakes. By an elaborate 'and scientific system of 
canals many of these marshes and lakes, now 
called polder-land, have been drained and con- 
verted into fertile soil. (See Polder.) The 
most famous of these polders is the former site 
of the Haarlem Lake, where a population of 
nearly 20,000 people are now dwelling. Another 
of these polders is the Biesbosch. 

The Haarlem Meer was formed in the six- 
teenth and seventeenth centuries by the junction 
of several small lakes. Three villages were cov- 
ered with water, the last in 1647, and much 
otherwise valuable territory was rendered use- 
less. Of the various early plans for relief, one 
proposed by Leeghwater in 1643 contemplated an 
embankment around the whole area, and 160 
windmill-driven pumps, with an estimated cost 
of about $1,500,000. In 1836 the Meer was ex- 
tended still further, and in 1837 work was begun 
for the reclamation of 44,724 acres of land, cov- 
ered with some 13 feet of water. An embank- 
ment 37^ miles long was built abound the lake, 
and a canal then in existence was improved and 
extended, partly for navigation. It was decided 
to use steam power for pumping; three engines 
were erected for that purpose. 

The first engine lowered the lake 6 inches in 
about 10 months, after which it took the three 
engines 39 months to complete the work. Ditches 
within the lake bed were then built, the main 
ditches leading to the pumps. \’i< 750 

miles of ditches were dug. The c ; ' L'-: pro- 

ject was about $5,500,000. 

The Zuyder Zee forms an arm of the North 
Sea, and was created in the year 1170 by a severe 
storm breaking down the sand dunes along the 
coast and inundating the land for a distance of 
60 miles. 

Previous to the year 1892 a commission was 
appointed to investigate a project for draining 
the Zuyder Zee. Favorable reports were pre- 
sented by the commission in 1894 aord 1897, and 
in 1900 a bill providing for the work was intro- 
duced in the States-General, but it was with- 
drawn in 1901. Apparently it was decided to 
concentrate efforts, for a time at least, to one 
of the areas named below. 

It was proposed to inclose the inner part of 
the Zuyder Zee by an embankment, 18 miles 
long and as many feet high, from Wierengen to 
Piaam, with ioux ot]ter inclosing banks to inclose 
as many areas which were to be pumped dry. 
This would leave an inland sea of 560 square 
miles surrounding these areas and cut off from 
the North Sea by the above-mentioned dike, 
w'hose elevation would be lower than that of the 
exterior water. The Vessel River would empty 
into this, and the inland lake in turn would 
empty by sluices through the dike into the 
North Sea. The estimated cost of the completed 
plans was about $79,000,000, and it was ex- 
pected to take 33 years to complete. The area 
thus reclaimed would be about 480,000 acres, 
with a net renting value of $10 an acre, ^ving 
a revenue of $316,000 a year after paying inter- 
est and principal. ^ ^ 

The Fens is a large tract of flat and marshy 
land on the east coast of England. The whole 
region was, centuries, ago, converted into an un- 
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profitable marsh by repeated incursions of the 
sea, coupled with obstructions to the outward 
flow of the rivers Nene, Cam, Ouse, Welland, etc. 
Vast operations have been carried on ever since 
the time of Charles I by digging new channels 
and outfalls and employing windmills and steam 
engines to pump the water from the marshes 
and ponds into these artificial channels. Early in 
1914 it was reported that the Fens drainage works 
seiwed two districts of 30,000 and 2000 acres 
respectively, administered by two ‘‘trusts-^^ For 
the larger trust two centrifugal pumps, each 
driven by a 50-horsepower Diesel oil engine, were 
to be installed to supplement the old scoop water 
wheels, 20 feet in diameter, which lift water 4 
feet to the canal. These wheels were first driven 
by beam engines of 60 and 80 horsepower each, 
built in 1825 and rebuilt in 1883. The smaller 
trust had already replaced its beam engine 
by a 50-horsepower Tangye gas engine and suc- 
tion gas-producer plant, belted to the old 18-foot 
water wheel, which lifts water 3 feet. These 
pumping plants are operated in wet seasons only. 

In the valley of the Po, by the end of the nine- 
teenth century some 600,000 acres of marsh 
land had been drained and transformed into 
rich farmland, the water being lifted off by 
pumps. To extend this work the Italian gov- 
ernment appropriated $40,000,000, to be spent 
from 1900 to 1933, under an act requiring local 
governments and individual property owners to 
spend two-thirds that amount for the same gen- 
eral purpose. The same kind of work has been 
done in the south of France. In the delta of 
Lower Egypt work was begun in 1912 by the 
government to reclaim 978,500 acres of land at 
an estimated cost of $12,500,000. Four years 
was allowed for the work. 

In America a large amount of land has been 
reclaimed by gravity canals and ditches in the 
Central West, the South, and Southwest, par- 
ticularly in Illinois, Indiana, Minnesota, Florida, 
Louisiana, Arkansas, and Missouri. 

The Florida Everglades present a great and 
interesting opportunity for drainage, and con- 
siderable has been accomplished there by both 
the State and private companies. The Ever- 
glades occupy an area of about 4000 square 
miles in southern Florida, beyond Lake Okeecho- 
bee. They are in effect an immense marsh, the 
lands of which, on being drained, are very fer- 
tile. An important engineering report on the 
drainage of the Everglades was made in 1912 
by Daniel W. Mead, of Chicago, Allen ITazen, 
of Isfew York, and Leonard Metcalf, of Boston, 
in behalf of private land interests. They con- 
cluded that the system of canals built and pro- 
posed by the State of Florida “is entirely in- 
adequate for the drainage of the Everglades” 
and that these canals would actually contribute 
to the flooding of the land by affording a ready 
passage thereto of the waters of Lake Okeecho- 
bee when the lake level is high. The first prob- 
lem, they declared, was the control of the lake 
so as to prevent flooding the Everglades and 
so as to store its waters for purposes of irriga- 
tion at other than flood seasons. The next prob- 
lem was the drainage of the Everglades. Each 
problem could best be solved by building canals. 
Careful study of the problem was advised. 

A second engineering report on draining the 
Everglades was made public early in 1914. This 
report was by Isham Kandolph, of Chicago, 
Marshall O. Leighton, of Washington, and Ed- 
mund T. Perkins, of Chicago, and was made to 


the commissioners of the Everglades Drainage 
District and the trustees of the Internal Im- 
provement Fund of the State of Florida. The 
commission advised lowering the level of Lake 
Okeechobee and taking care of waters coming 
to the lake from the north by providing a 
canal 24 miles long from the lake to the St. 
Lucie Eiver and Atlantic Ocean. Besides lower- 
ing the lake, this canal would form a navigable 
waterway and would also make possible the 
development of 5000 horsepower, which would 
be particularly valuable in a section without 
mineral fuel. The estimated cost of a canal 
24 miles long, 200 feet wide on the bottom, with 
a 12-foot water depth, was $2,259,000, includ- 



drainage canals, but it would still be necessary 
to build three canals to the Atlantic Ocean at 
an early date (in addition to the four already 
built or under construction or contract by the 
State). Later on, additional canals would be 
advisable, some leading to the Atlantic Ocean 
and some to the Gulf of Mexico. Nine short 
canals were also recommended for draining the 
area bordering on Lake Okeechobee, these to 
discharge into the lake itself. The estimated 
cost of the three new land-drainage canals to 
be built at once and of enlarging the canals al- 
ready built or under way was $4,281,000. This 
would provide 391 miles of canals and drain 
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2095 square miles, as compared with the 255 
miles of canals draining 1084: acres of land now 
built or being built. The canals advised for 
future construction, as land sales and utiliza- 
tion demand, aggregate 428 miles in length, 
would drain 3504 acres, and were estimated 
to cost $15,866,000. The grand total of all the 
work recommended involves an estimated ex- 
penditure of $22,406,000, for the ultimate drain- 
age^ of 5599 square miles of land, besides navi- 
gation and water-power improvements. It 
should be added that the canals already built 
or tmder construction also make provision for 
navigation. For abstracts of the lengthy re- 
ports here briefly outlined, consult the Engi- 
neering News, Oct. 23, 1913, and Jan. 15, 1914, 
from which latter issue the accompanying map 
is reproduced. 

Mosquito-reduction campaigns have led to the 
drainage of many large and small areas of land 
in various parts of the world since the establish- 
ment of the relationship of these insects to 
malaria and yellow fever at the close of the 
nineteenth century, and since it was learned 
that the mosquito pest in general could be re- 
duced in the same way. Besides the work of 
this kind along the Panama Canal, probably 
the most notable example is afforded by the 
work done by the State of Kew Jersey, begin- 
ning in 1904. Thousands of acres of meadow 
land have been drained by hundreds of thous- 
ands of feet of ditch since the work was be^n. 
The work has been carried out under the direc- 
tion of the State entomologist. Novel and efS- 
cie*d •’■b’ machines have been employed. 

]•■ L'.i! -n. strangely enough, often has to be 
followed by extensive drainage works, to pre- 
vent the land fr- marshy or from 

being ruined by .. 's.ii 1 -.r . 

Drainage of Farm Lands. The works al- 
ready described are for the main of 

large areas. They leave for the t' iu.il far- 
mer the task of removing surface water from 



No. 1, long-handled shovel for loo «;0 earth; 2, 3, 4, spades 
for digging the ditch. 

his own land to the main ditches or of lowering 
the ground-water level to increase the .produc- 
tiveness of the soil. The earliest method of 


freeing land from superfluous water was by open 
ditches and drains, but throwing up the land 
in beds, hilling, and ridging were practiced with 


the same object in 
view. These, how- 
ever, are only partial 
and superfleial in 
their effects. The 
Boman agricultural 
writers mention the 
good results arising 
from covered drains, 
which were formed of 
stone, wood, or other 
substances. Cato, who 
wrote in the second 
century B.c., gave spe- 
cific directions for 
drainage. The art of 
drainage was under- 
stood and practiced at 
a much earlier date by 
the Egyptians and 
Babylonians. Primi- 
tive methods were also 
practiced to a limited 
extent in early days 
in Great Britain and 
on the continent of 
Europe. The progress 
of draining, however, 
was slow and partial 
until well on in the 
nineteenth century, 
when the practice was 
reduced to a system. 

The use of drain 
tile in Prance is said 



to have begun many 
centuries ago, but to 
have become a lost 
art. Drain tiles 
were fir-’ n ■ i •»! P '.g- 
landinl^'O. M 


FINnSHlNG TOOLS. 

1, groove maker for round 
tile, operated by pushing; 2 
and 4, the same for hexagonal 
the; 3, groove maker for 
round tile, operated by draw- 


to ElliofD. iheir use 


spread rapidly in Pi- b 1 -1 .i*-.: Scotland after 
1840 and soon < >;■ r I ' 1 , 1 ". and Germany. 

In the United States John Johnston introduced 


handmade tile on his farm at Geneva, N. Y., 
in 1835, and, “by 1851 he had laid 15 miles of 
drains with most gratifying results” (Elliott). 
The first inacbino was imported from 

England lo tl.e Pniud '^i^tes in 1848. The 
most efficient system of drains can be laid out 
only after careful leveling (q.v.) of the land 
to be drained. The smaller drains usually 
open into larger or main drains, which are 
laid in the lowest ground, instead of each dis- 
charging its quota of water into an open ditch. 
This is rendered necessary, as the mouths of 
the smaller drains would he more liable to be 
choked up by the growth of weeds; while the 
collecting of water into main drains secures a 
fuller flow to sweep out any matter which might 
accumulate where the discharge is small. More- 
over, the less the action of the air in the drains, 
the more efficient tljey are. The most efficient 
and at the same time the cheapest (iitch is made 
so that a pipe of cylindrical form may be laid 
along its bottom, which need be of no greater 
width than is necessary to allow of the pipes 
being properly laid. Ditches of this form are 
cut with a set of spades, which are of different 
widths — ^the broader implements being used for 
taking out the top, and the narrower for the 
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bottom. The implement which prepares the bot- 
tom of the ditch for the tile is called a draining 
scoopj of which there are a variety of forms. 
Various forms of machines adapted to digging 
ditches for drains are found in the market. 
Before the general use of pipes stones were 
the common materials with which drains were 
formed. It was recommended that they should 
be broken so as to pass through a ring 2^^, 
inches in diameter. Prom 9 inches to 1 foot 
in depth was the quantity which was com- 
monly put in. When tiles and pipes were first 
used," it was even thought necessary to have 
some gravel, or small stones, placed above them 
in the drains, for the purpose of enabling the 
water to find its way into them. It was soon 
found, however, that tile drains were quite as 
efficient without any stones or gravel. Many 
kinds of tiles and pipes have been tried, but the 
cylindrical form is most used. ^ At one time 
a bore of 1-inch diameter in the tile was thought 
sufficient, but tiles of 3 to 4 inches are now 
preferred. They are usually made 12 or 15 
inches in length. The continuity of the drain 
is sometimes maintained by collars, but these 
are expensive and are not considered necessary. 
In soft or clayey subsoil semicylindrical tiles 
have been laid with the bend up, but this is 
rarely, if ever, necessary. The size of the tile 
required depends on the size of the area to be 
drained. Concrete tiles have come rapidly into 
use since about 1900 and when properly made, 
as they may readily be, give satisfaction. 



Obobs section of dbain, 
Showing tile in place. 


There is much difference of opinion as to the 
proper depth and distance apart of drains. 
Smith, an early worker in this field, at first 
advocated placing the drains from 2% to 3 feet 
deep, and at intervals of from 10 to 40 feet 
accoi'ding to the nature of the land. Experience, 
however, has been gradually favoring deeper 
drains, beyond the reach of plant roots and at 
wider intervals. Even on the most tenacious 
soils, with subsoils of till, few now think of 
having drains less than 3 feet in depth, though 
the distance apart should not in many cases be 
more than from 25 to 30 feet. The depth, how- 
ever, depends greatly on the soil — and 4 feet, 
with the leader drains 6 inches deeper, are com- 
mon dimensions. In peaty land the depth has 
sometimes to be 7 feet. The width between 
drains depends on the wetness of the land and 
the character of the subsoil. King states that 


“in loose, loamy soils, and especially if under- 
lain by sand, good drainage will be secured with 
drains 100 feet apart and 3^ feet deep. On 
heavier soil they must be closer.” The follow- 
ing table, given by Parkes, may be studied with 
profit in this connection: 


MASS OF SOIL DRAINED FOR DIFFERENT DEPTHS 
AND DETAILS OF TILE 


Depth of drains 

Distance between 
drains 

Mass of soil 
drained per acre 

Feet 

Feet 

Cubic yards 

2 

24 

3,22634 

3 

3314 

4,840 

4 

50 

6,453 


The principal advantages of drainage of ordi- 
nary farm lands are : ( 1 ) the removal of stag- 
nant water, the presence of which favors the 
formation of chemical compounds injurious to 
crops, keeps the land cold by evaporation, and 
delays not only plowing, planting, and sub- 
sequent tillage operations, but harvesting; (2) 
the deepening of the surface stratum of friable 
soil, with the consequent increase of feeding 
ground for the roots of plants, and the increased 
capacity of the soil to absorb rains and manures 
and to retain them and also capillary water 
during the summer. Drainage is also one of 
the most efficient means of removing excess of 
soluble salts from alkali soils (q.v.) and thus 
rendering them fit for the growth of useful 
crops. Subsoil drainage has been perhaps the 
most valuable improvement connected with agri- 
culture. Consult : Wheeler, The Drainage of 
Fens and Lowlands hy Gravitation and Steam 
Power (London, 1888) ; King, Irrigation and 
Drainage (New York, 1899) ; Elliott, Engineer- 
ing for Land Drainage (New York, 2d ed., 
1912); id.. Practical Farm Drainage (ib., 2d 
ed., 1908). See Swamp; Savannas; Bog; 
Alkali Soil. 

DBAINAGE. For the use of this term in 
phvsiography, see River; Valley; Geology. 

DRAINAGE TUBES. In surgery, tubes of 
rubber or glass employed for removing pus or 
septic matter from tissues or from cavities. The 
rubber drainage tubes are the ones most* fre- 
quently used. They are of soft rubber, from 
Mk to Yu an inch in diameter, and from a few 
inches to 7 or 8 inches in length, or even longer, 
and are perforated by numerous holes, from 
% to % of an inch in diameter, throughout 
tiieir length. The glass tubes are used mainly 
for abdominal work and are of large diameter, 
usually from % to % of an inch. For special 
purposes tubes of metal and hard rubber have 
been employed. When placed in fresh wounds, 
or in the body cavities after operation, when 
suppuration is absent, their object is to remove 
blood, serum, or discharges which by their sub- 
sequent accumulation might become a source 
of septic infection. Drainage tubes were first 
introduced hy the distinguisbed French surgeon 
Chassaignac. 

DRAIN GAUGE. See Lysimbter. 

DRAISINE. An early form of velocipede. 
See Bioyolb. 

DRAKE, Alexander Wilson (1843- ). 

An American artist and critic, born at West- 
field, N. J. He studied oil and water-color 
painting and practiced wood engraving. From 
1870 to 1881 he was director of the art depart- 
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ment of ^crihner^s Magazine, and thereafter he 
held a similar position on the Century and 8t. 
'Nicholas. In this capacity he did much to aid 
the development of the new school of wood en- 
graving in America. He was also identified 
with other important art movements in the 
United States. 

DRAKE, Chables DAisriEL (1811-92). An 
American jurist, born in Cincinnati- He served" 
for some years in the United States navy, then 
studied and practiced law in his native city, and 
afterward went to St. Louis, where he was a 
member of the Missouri Constitutional Conven- 
tion of 1865. From 1867 to 1870 he was a mem- 
ber of the United States Senate and from 1870 
to 1885 was Chief Justice of the Court of Claims 
in Wa-bii'g' on. He published a Treatise on the 
Law of iiiuits hy Attachment in the United 
States (1854) and Union and Anti-Slavery 
Speeches (1864). 

DRAKE^ Daniel (1785—1852). An Ameri- 
can physician. He was born in Plainfield, N. J., 
graduated in the medical school of the Univer- 
sity of Pennsylvania in 1815, and settled in 
Cincinnati, Ohio, where he became known as 
a physician and writer. In 1820 he organized 
the Medical College of Ohio in Cincinnati and 
secured a State appropriation for its support 
and that of a hospital. In 1827 he founded the 
Western Journal of the Medical and Physical 
Sciences, which he continued to edit until 1848. 
He was connected, either as a lecturer or pro- 
fessor, at different times, with Transylvania 
University, Lexington, Ky., the University of 
Louisville, and Jefferson Medical College, Phila- 
delphia. His voluminous published works in- 
clude: Topography, Climate, and Diseases of 
Cincinnati (1810) ; Notices Concerning Cincin- 
nati (ISlOj 1908) ; Practical Treatise on the 
History, Prevention, and Treatment of Epidemic 
Cholera (1882) ; Practical Essays on Medical 
Education (1832) j Systematic Treatise on the 
Principal Disecbses of the Interior Valley of 
North America (1850-54) ; Pioneer Life in Ken- 
tucky, ed- by his son (1870). Consult Mans- 
field, Life of Daniel Drake (Cincinnati, 1855). 

DRAKE, Sir Francis (c.1545— 96). An Eng- 
lish admiral and navigator, bom at Crowndale, 
near Tavistock, in Devonshire. He was appren- 
ticed at an early age to a sea captain and later 
engaged in the coasting trade for a few years. 
In 1565-66 Drake extended the field of his op- 
erations to Guinea and the Spanish Main. In 
1567-68 he commanded a ship in the last ex- 
pedition of Hawkins against the Spaniards, 
which ended so disastrously. After this he 
made two voyages to the West Indies, under- 
taken for the purpose of obtaining information 
preparatory to the execution of a plan of re- 
venge for Hawkins’s ill-fated squadron. This 
done, Drake set out on a third voyage in 1572, 
having with him three ships and 73 men, and 
with this force captured the Spanish town of 
Nomhre de Dios, on the Isthmus of Panama, 
with an enormous store of treasure, took a 
Spanish galleon in the harbor of Cartagena, 
and burned the town of Porto Bello. Finally, 
the indefatigable adventurer, with 18 English- 
men and 30 Indians, crossed the Isthmus of 
Panama and saw the South Sea, praying God 
that he ^'might sail once in an English ship in 
that’ sea,” Laden with spoil, he sailed home- 
wsard, and rea;ched Plymouth on Sunday, Aug. 
9, 1573. From> 15T3 to 1576 Drake served in 
Ireland, but in ike latter year his thoughts 


turned to the sea, and in December, 1577, he 
sailed from Plymouth for the Spanish Main 
with a squadron <( 'I'lvtinir of his own ship, the 
Pelican, of 100 tons, tlie Elizabeth, of 80 tons, 
and three smaller vessels. That this expedition 
against a nominally friendly power was en- 
couraged, if not sanctioned, by Queen Elizabeth, 
is undoubted. Drake sailed for South America, 
entered the Rfo de la Plata, and went south to 
the Strait of Magellan. After battling with 
the currents for 16 days he entered the Pacific. 
A furious storm separated the fleet. The Eliza- 
beth returned to England, another vessel was 
lost with all on. hoard, and the Pelican — re- 
named the Golden nin(L—V7as alone left to ex- 
plore the unknown Pacific. The voyage was 
a series of successful exploits. The Spanish 
towns on the coasts of Chile and Peru were 
sacked, and a treasure ship was captured. 
Drake then steered for the northeast, hoping to 
find a passage back to the Atlantic, but, finding 
his crew unwilling to encounter the cold of the 
high latitudes, he turned south and refitted his 
ships in a small harbor just north of the Gulden 
Gate, receiving the homage of the natives in the 
liame of Queen Elizabeth. He then steered 
across the Pacific, touched probably at what are 
the Pelew Islands and at Ternate, in the Moluc- 
cas, and after many hazardous experiences 
anchored off the southwest coast of Java on 
March 10, 1580. Thence he struck across the 
Indian Ocean, doubled the Cape of Good Hope 
on June 15, and finally arrived at Plymouth 
in late September, 1580, laden with treasure and 
spices. Queen Elizabeth sanctioned Drake’s “re- 
prisals,” visited the Golden Hind, and knighted 
her bold commander. 

Between 1581 and 1585 Drake was mayor of 
Plymouth, and during a part of the year 1585 
and the whole of 1586 he commanded a fleet of 
21 ships in a successful plundering expedition 
against the Spanish West Indies. From the 
West Indies and Florida Drake made his way 
up the coast to Virginia, whence he sailed for 
England, taking with him the disheartened 
Raleigh colonists whom he had foimd at Roan- 
oke. It is said that he brought back to Eng- 
land on this voyage both the potato and the 
tobacco leaf. In the spring of 1587 Drake was 
sent with a fleet to raid the formidable Armada 
which Philip was collecting for the invasion of 
England. He entered the harbor of Cadiz, de- 
stroyed i'i(‘ r in the roadsteads (10,000 

tons), <i i“'n M booty, and withdrew to 

plunder the coast towns, destroying ships and 
fortifications as he went. From the Spanish 
coast he sailed for the Azores in the hope of 
meeting any homeward-bound ships and was 
fortunate enough to secure a Portuguese E^t 
Indiaman with a precious cargo, the fir^t in- 
ihtujition England had of the vast possibilities 
in the Fast India trade. He strongly urged 
the Queen and her ininisters to follow up the 
blow already given Spain without allowing her 
time to recuperate, hut the expedition in which 
he planned to repeat his Cadiz exploit was 
foiled by contrary winds. He returned to Plym- 
outh and, on the arrival of the Spanish Ar- 
mada, served as vice admiral under Lord Howard 
in the fighting which resulted in the defeat of 
the Spanish fleet. The story is told that he 
kept Lord Howard from putting to sea until 
they had finished their game of bowls, saying: 
“There’s plenty of time to win the game and 
thrash the Spaniards too.” The wreck of the 
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gTeat Armada quieted all fears of invasion in 
England, and by way of reprisal a fleet was 
sent under Drake and Sir John Norreys to the 
coasts of Spain and Portugal in the spring of 
1589* A large amount of booty was taken, and 
the enemy^s stores and shipping were so effec- 
tually destroyed as to prevent all possibility of a 
future attempt against England- A few years 
of quiet were followed, in 1595, by an expedition 
to the West Indies. The Spaniards had received 
intelligence of the attempt, and the Englishmen 
were repulsed in an attack upon Porto Rico and 
other places. Drake died off Porto Bello, Jan. 
28, 1596. Consult: Corbett, Drake and the 
Tudor Navy (London, 1898) ; id., Sir Francis 
Drake, in ^‘English Men of Action Series” (ib., 
1890). The intensely interesting original nar- 
rations of Drake’s exploits may be found in the 
Hakluyt volumes (ib., 1848, 1850, and 1865) ; 
in Arber, An English Garner, No. 5 (7th ed., 
Birmingham, 1880-83) ; and in the Camden 
Miscellany, vol. v (London, 1863). 

DKAKE, Francis Samuel (1828-85). An 
American author, born at North wood, N. H., 
the son of Samuel Gardner Drake. His most 
important work is his Dictionary of American 
Biography (1872), containing 10,000 biogra- 
phies, nearly all prepared by himself. He also 
wrote: Life of General Henry Knox (1873) ; The 
Town of Roxhury (1878); Indian History for 
Young Folks (1884) ; and contributed to Win- 
sor's Memorial Hist07'y of Boston (1880-82). 

DKAKE, drh'ke, Friedrich Johann (1805- 
82 ) . A German sculptor. He was born at Pyr- 
mont, June 23, 1805, the son of a mechanic and 
served an apprenticeship in cabinetwork. His 
talent in clay modeling attracted the attention 
of Dr. Mundhenke, a relative of Rauch, who in 
1827 obtained for him admission into the 
sculptor’s atelier. Drake also studied (1836- 
37) in Italy where he came under the influence 
of Thorvaldsen, but Rauch was his principal 
master, and his first works were executed under 
Rauch’s directions. The best of them is a group 
j.- I ■ ■ **. ' a ‘'Dying Warrior” ( 1833) , crowned 
.1 ■ I ■* bmrel of victory; a "Madonna and 
Child,” bought by the King of Prussia; and a 
graceful statue of a "Female Vine Dresser” 
(Ministry of Justice). His early works also 
include a series of excellent portrait statuettes 
of Goethe, Schiller, Rauch, the two Humboldts, 
and other celebrities. In 1836 he modeled the 
colossal bronze statue of Justus Mdser, a Ger- 
man patriot, for Osnabriick, and in 1844 he 
completed the ^plaster statues of the eight "Prov- 
inces of Prussia” for the White Hall in the 
Royal Palace of Berlin. Among his best works 
is the marble statue of Frederick William III 
in the Thiergarten, Berlin; the frieze crowning 
the circular pedestal, 18 feet in height, repre- 
sents the enjoyment of nature and is one of the 
most graceful works of modem sculpture. Note- 
worthy among his other works is the noble 
marble statue of Christian Rauch, in the vesti- 
bule of the New Museum, Berlin; another of 
the sculptor Schinkel (1869), and a marble 
group on the Schlossbrucke rcprcsenling a "War- 
rior Growned by Victory” (1857). Perhaps 
the most important of all his monumental works 
is the colossal bronze statue of Emperor Wil- 
liam I (1867), now on the new Hohenzollern 
rcl'j’h. M the Paris exhibition 
; i- m-'niunet 1 was adjudged the most 
remarkable work of moderh. sculpture and 
brought to the sculptor the cross of the Legion 


of Honor. His latest works include the "Vic- 
tory” on the Siegessaule, Berlin, the colossal 
bronze statue of Alexander von Humboldt in 
Philadelphia, and busts of Bismarck and 
Von Moltke. Drake is one of the foremost rep- 
resentatives of the German school of sculpture 
of the nineteenth century. His art is manly 
and strong, and not without a high apprecia- 
tion of beauty of form. But he never quite 
emancipated himself from the semiclassical in- 
fluence of Ranch, whose lofty simplicity always 
remained his ideal. In his portrait work he 
renders the character of the subject in its most 
attractive features, but without idealization. 
He was highly regarded by contemporaries, hav- 
ing been professor of the Academy of Berlin and 
member of the academies in Munich, St. Peters- 
burg, Antwerp, Rome, and Paris. He died in 
Berlin. Consult Liibke, History of Sculpture, 
vol. ii (London, 1872), and Heinrich, Rauch, 
Rietschel und Drake (Basel, 1884). 

DRAKE, Joseph Rodman (1795-1820). An 
American poet. He is chiefly remembered for 
his poems "The American Flag” and "The Cul- 
prit Fay,” and for the eulogy by his friend 
Halleck ( see Halleck, Fitz-Greene ) , begin- 
ning "Green be the turf above thee.” Drake 
was born in New York City, was early left an 
orphan, and had a hard' struggle in his first 
years. He managed, however, to study medicine, 
gr.nTiatniL'’ in 1816, and the same year married 
the daughter of Henry Eckford, a shipbuilder, 
much to the bettering of his circumstances. 
The same year also he wrote "The Culprit Fay,” 
his longest work, a fanciful poem which aimed 
to show that American rivers were not un- 
adapted to romance and romantic treatment. 
In 1818 he went to Europe and on his return 
wrote a series of verse satires for the New York 
Evening Post on current events. They were 
done in conjunction with Halleck and are gen- 
erally known as The Croakers. The verses were 
distinctly witty and very popular. In 1819 
Drake went to New Orleans to recover his 
health, but the following year he died of con- 
sumption in New York. The Culprit Fay and 
Other Poems (including "The American Flag”) 
was published in 1835. There have been two 
later editions. The Croaker verses were col- 
lected in 1860. 

DKAKE, Nathan (1766-1836). An English 
physician and author. He was born at York 
and was educated at Edinburgh University. 
After a short residence at Sudbury he removed, 
in 1792, to Hadleigh, Suffolk, where he became 
prominently known as a physician and essayist. 
He was a versatile and very prolific author. His 
more important works include; ShaJmspea/re and 
his Times (1817), in which the accumulated 
material of previous editions and annotations 
was for the first time collated and presented in 
its entirety; and On the Use of Digitalis im 
Consumption (five papers published in the Medr 
ical and Physical Journal, London, 1799-1800). 
His Literary Hours (1798) were exceedingly 
popular early in the nineteenth century (4tl 
ed., 1820). 

DKAKE, Samuel Adams (1833-1905). At 
American editor and author, bom in Boston 
Upon the outbreak of the Civil War he became 
inspector and adjutant general of the Bonsai 
militia and in 1864 btigadier general. He wrote 
Around the Huh (1881) ; New England Legend, 
and Folk-Lore (1884) ; The Making of N&u 
England (1886) ; The Making of the Great Wes 
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(1887); The Making of the Ohio Valley States 
(1894) ; The Watch Fires of ’76 (1895) ; Myths 
and Falles of To-Day (1900); On Plymouth 
Rock (1898; 1904); The Young Vigilantes 

(1904). 

DRAKE, Samuel Gaednee (1798-1875). An 
eminent American antiquarian. He was bom 
in Pittsfield, N. H., was educated in the common 
schools, and from 1818 to 1825 taught in a dis- 
trict school. In 1828 he went to Boston, where 
he established an antiquarian bookstore — ^the 
first of its kind in the United States — and de- 
voted himself to the study of early Massachu- 
setts history. He was one of the founders 
(1847) of the New England Historical and Gene- 
alogical Society, was its president in 1858, and 
for many years was the editor of its quarterly 
Register, He published works on Indian his- 
tory: /ndmw- Biography (1832; 15th ed., under 
the title The American Races of Forth America, 
1880); Indian Captivities (1839); besides the 
History and Antiquities of Boston (1856) ; An- 
nals of Witchcraft in the United States (1869) ; 
History of the French and Indian War (1870). 

He also edited Church’s Entertaining History 
of King Philip’s War (1825) ; Mather’s Indian 
War of 1675-^6 (1862) ; Early History of Few 
England (1864); Hubbard’s Indian Wars 
(1865). 

DBAKEHBOiRCH, drh'ken-borK:, Aenold 
(1684—1748). A Dutch classical scholar. He 
was bom at Utrecht, Netherlands, and, after 
studying there and at Leyden, succeeded Bur- 
mann as professor of history and eloquence at 
the University of Utrecht (1716). His chief 
publications are an edition of Silius Italicus 
(1717), and bis masterpiece, an edition of 
Livy (1738-46), which, though lacking in defi- 
nite method, contains much valuable material 
and is still often cited. His Dissertatio de 
Prcefectis Urhi (1704) was reprinted with a 
bio<jraphy of H'c }>mhor in 1752 (Frankfort). 

DHAKENSBEBG, di^^ens-berg, A moun- 
rjiiu riin^o of ^oijth Africa, running through 
the eastern part of the Province of the Cape of 
Good Hope, along the eastern frontier of Orange 
Free State, and forming part of the northwest 
frontier of Natal (Map: Orange River Colony, 

K 6). It forms the eastern rampart of the 
South African plateau, being steep on the side 
facing the sea, but with a gradual slope on the 
inland side. The highest peaks are Mont-aux- 
Sources, Champagne Castles — ^botli estimated al- 
titudes of 10,500 to 12,000 feet — and Giants’ 
Castle (9600 feet). Its two passes of Van 
Reenan (5400 feet) and Laing’s Nek (4100 
feet) are crossed by railways. This region was 
the scene of numerous battles between the Boers 
and the British. 

DRAKE UNIVERSITY. A nonsectarian, 
coeducational institution in Des Moines, Iowa. 

It was founded in 1881, largely through the 
beneficence of Francis M. Drake, George T- Car- 
penter, and D. R. Lucas. The management of 
the university is vested in a hoard of trustees 
which will in the course of time number 25 
members. The departments represented are 
those of liberal arts, law, education, Bible, and 
fine arts; there are also summer schools, and 
Various training schools operated in connection 
with the university. The degrees conferred by 
the college and graduate schools include B.A., 
B.Ph., B.S., B.D., M.A., M.S., LL.B., In 1913 
the institution had 80 instructors and 1594 
students. The library contains about 26,000 


volumes. The presidents of the university and 
their terms of service have been as follows : 
George T. Carpenter (1881-93), Barton O. 
Aylesworth (1893-97), William B. Craig (1897- 
1902), and Hill M. Bell (1902- ). 

DRAM. See Dbachma. 

DRA M A (Lat., from Gk. Spaga, from dpau, 
dran, to act). A form of literary art designed 
for the direct representation of human actions 
and characters, through their impersonation by 
actors before an audience. Though many mod- 
em plays have been written in prose, the drama 
is historically classified as a department of 
poetry, side by side with the epic and the lyric. 
The former of these describes events in the nar- 
rative form; the latter is the detached expres- 
sion of individual emotion. Both of these ele- 
ments may enter into the drama in a subordi- 
nate way, but in dramatic poetry the facts of 
a story are actually developed upon the stage 
in the interchange of speech and action. It 
is the action, too, which distinguishes the drama 
from simple dialogue, in which the persons are 
mere mouthpieces for the expression of ideas. 
The drama brings into play every emotion which 
can be objectively expressed, whether by word 
or gesture or play of feature, or what the 
modem playwright describes as “business.” The 
illusion of reality is heightened by the efforts of 
the scene painter and the stage manager, which, 
however, belong to the teclmical side of dra- 
matic art. See Theatre. 

The division of a play into acts and scenes, 
however (see Act), is a usage 
the subject matter of the drama - . • ■ . 

the invention of the drop curtain and scene- 
shifting accessories make it seem to some ex- 
tent an affair of mechanical adaptation. The 
several acts mark different stages in the devel- 
opment of the theme, successively introducing 
the characters and elements of the plot, show- 
ing the complications which led to its climax, 
and finally solving its problem by the “catas- 
trophe.” The natural changes of background 
commonly coincide with the changes of acts. 
The succession of scenes (subdivisions of acts) 
usually depends, in a classical play, upon the 
entrance or exit of important characters. 

The same double consideration underlies the 
famous doctrine of the “unities,” which are in 
part a formulation of the inevitable restric- 
tions of the stage. They are traced to some of 
Aristotle’s remarks on tragedy, in his Poetics, 
but they were most definitely accepted as con- 
ventions of the theatre by the classical French 
dramatists, Racine and his successors. The 
^^dramatic unities” are three — of place, of time, 
and of action. The first precludes any exten- 
sive change of scene. The second requires that 
all the events of the play must occur within 
the space of one day. Unity of action demands 
that all the incidents of the play shall converge 
upon the development of a single plot. Of these 
three rules, modern criticism, with Lessing and 
the French Romanticists, and according to 
Shakespeare’s practice, is generally agreed in 
regarding the last as the only one which is 
fundamental; the others are due primarily to 
accidental conditions which no longer prevail. 
Upon the Greek stage, the model for the Classi- 
cists, since there was no curtain and very little 
possibility for change of scene, unity of place 
was practically inevitable, though even £liis 
was not maintained without exceptiqn. , JJioIty 
of time was rendered almost equally meqes^ary 
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by the habitual presence of the chorus through- 
out the play, which would be an evident ab- 
surdity if the plot were carried across long in- 
tervals of time; the same would generally be 
true if the same chorus were to appear succes- 
sively m different places. What is called unity 
of action, however, is simply an application of 
the principle which demands unity of impres- 
sion in the work of any art. Only when sub- 
ordinate to this last "‘unity'" do those of time 
and place demand consideration upon the mod- 
ern stage; though it is undoubtedly true that 
realism of impression is aided if the imagina- 
tion is not taxed with wide gaps in either time 
or place. 

The question of unity is often practically in- 
volved in the creation of a double plot, the sec- 
ondary or under plot being concerned with the 
ntexests of subsidiary characters in the play. 
This, by way of contrast and relief, may 
*eally serve the effectiveness of the main action. 

The classic departments of the drama are 
tragedy and comedy, terms which have come 
iown to us from the Greeks.^ The essential 
distinction has been said to lie in the fact that 
a tragedy has a sad ending, while comedy ends 
happily; but this is far from expressing all the 
difference. Tragedy deals in a serious wuy with 
serious themes, especially the deeper sufferings 
of humanity. Comedy exploits the follies and 
absurdities of the ridiculous and the base. 
While all drama is intended to entertain, trag- 
edy does it through the excitement of sympathy, 
comedy through the excitement of mirth. A 
satirical purpose, however, may dictate the 
choice of the object of ridicule- The under- 
plot also, in a tragedy, often introduces a comic 
element by way of counteiyoise to the tragic 
emotions excited by the principal plot, and of 
contrast to heighten the impressiveness of the 
latter; this is one, e.g., of the effects in the 
grave-digging scene in Samlet. Diversity of 
plot, however, is much more to be found in 
modern than in ancient plays. Many species of 
drama, too, do not fall into the regular cate- 
gories of either tragedy or comedy. The so- 
called historical and romantic dramas are 
sufficiently defined by their names; the melo- 
drama, in Italy a form of opera, has become a 
species of m’ 1 i-.:*' and comedy, broadly 
treated and r-- ■ ,1 i j : ■ the less critical emo- 
tions; in Trance has been defined the sort of 
play which is named specifically le drame, de- 
scribed variously as iragSdie 'bourgeoise or 
comSdie larmoyante, and rc-pre-'nitiug life with 
little limitation as to form. (On the musical 
drama, see Opeba. ) Comedy has developed 
several special varieties, from the ""comedy of 
manners" of the eighteenth century to farce 
and burlesque and vaudeville ( qq.v. ) ; the jpan- 
tomime and ballet (qq.v.) are relatively ancient 
offshoots from the regular drama, if they do 
not in some cases form part of its origin. 

Mimicry, which is fundamental to the acted 
drama, is of course a part of human nature, and 
is doubtless to be found among all peoples. In 
many forms of literature, too, the dramatic ten- 
dency appears. Thus, the Old Testament con- 
tains dramatic dialogue, as In the Book of ffob, 
and dramatic lyrics, as in the Canticles ; they 
are to be distinguished, however,'^ from devel- 
oped drama. Begular dramatic history begins 
in Greece. 

Greek Drama, both tragedy and comedy, de- 
veloped in connection with the worsliip of Diony- 
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sus, (See Bacchus.) In the Dionysiac fes- 
tivals of Attica the satyr followers of the wine 
god were impersonated by choruses of men half 
clad in goatskins — w^hence probably we have the 
word tragedy {rpdyos, a goat, and rpayiadia, goat- 
song) — chanting dithyrambic songs of the life 
of the god as they danced about the altar. 
Thus, about 600 b.c. the poet Arion, at Corinth, 
led his cyclic chorus of 50. A half century 
later came Thespis, of Attica, whose Thespian 
innovation was the introduction of an actor 
to fill the intervals of singing with stories and 
mimicry and short dialogues with the leader 
of the chorus. In time the more serious per- 
formances came to be limited to the sadder 
.parts of the Dionysus story and of other tales 
in the familiar mythology. When Pisistratus 
established at Athens the winter festival of the 
Lencea, as at the Ch'eat Diomjsia somewhat later, 
prize dramatic contests were included in honor 
of the god, and the development of tragedy was 
continued by Choerilus, Phrynichus, and other 
playwrights. It is to the great tragic writers 
of the fifth century b.c., however, that the 
Athenian stage owes its fame. iEsehylus en- 
larged the possibilities of the drama by increas- 
ing the number of actors to two. Sophocles 
added a third. The original dithyrambic chorus 
of 50 men had been divided into four of 12 each 
(later increased to 15 by Sophocles), with the 
custom of presenting plays in groups of four, 
called tetralogies. In one play of each tetral- 
ogy the original satyric form was maintained. 
The other tlUee, the trilogy, properly formed 
a consecutive series upon a single legend. A 
tragedy, in general, was made up of a series of 
""episodes,” separated by lyric passages sung 
by the chorus, the whole introduced by the pro- 
logue and terminated by the ""exode.” During 
the festival play after play was given the whole 
day through. The actors were trained by the 
author himself, so that to ""teach” a drama or 
a chorus became the regular phrase 
ing out a play. The expenses of the ; 
however, were borne by a chosen citizen known 
as the ""choregus,” who thus participated in 
the contest. All dramatic representation was 
under the control of the state. On the external 
form of dramatic representation in the great 
theatre of Dionysus, the masks, costumes, 
see Theatre. 

The Athenian tragedy was not a mere enter- 
tainment, but a serious religious function. Its 
motive, as defined by Aristotle in his Poetics, 
was to purify the passions of fear and pity 
through the exalted exercise of them. Char- 
acterizations of the ‘"great tragic trio” of Athena 
have been innumerable, from the time of Aris- 
toplianes down. In the dranias of .^schylus 
the idea of S emesis, divine vengeance, which 
lies at the heart of Greek tragedy,^ is an over- 
whelming mystery. In Sophocles it is visibly 
a part of the moral law of life, while in Burip- 
ides it becomes more simply a source of human 
sadness. The difference in the attitudes of 
these three great poets, who were so nearly con- 
temporaneous, is typical of the whole progress 
of Greek tragedy. Beginning as a popular re- 
ligious festival, it became a vehicle of expres- 
sion for some of the deepest solemnities of 
Greek religious thought and then gradually was 
secularized and lost its vitality. Ion, Achseus, 
A^^athon. and other writers who succeeded the 
great period, are of confessed inferiority, and 
none of their works have come down to ua. 
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With the dropping of the chorus much of the 
lyrical element was lost. From being an Athe- 
nian institution tragedy spread to other Greek 
towns, and from the Dionysiac festivals i't was 
extended to others, till its special relation to 
the worship of Dionysus disappeared. The 
earlier works were continually reproduced, how- 
ever, and at Alexandria, under the Ptolemies, 
tragedy shared in the general revival of litera- 
ture and the arts. 

The development of Greek comedy was par- 
allel with that of tragedy. The name is derived 
from Kwfxos, a band of revelers, or from /cwAt?;, a 
village, with a song. The rude jests with 
which the songs of the more rustic Dionysus fes- 
tivals were enlivened led naturally to a dramatic 
composition of the same character, Susarion, of 
Megara, is said to have introduced comedy into 
Attica early in the sixth century b.c., but before 
it was encouraged at Athens it came to a consid- 
erable development elsewhere, particularly among 
the Dorians of Sicily, where flourished Epichar- 
mus and Sophron,- the inventor of mimes. The 
history of Athenian comedy is familiarly divided 
into the three periods of the Old, Middle, and 
New Comedy. The best-known writers of the 
first were Cratinus, Crates, Eupolis, and Aris- 
tophanes, who is its great exemplar. Organized 
in a manner similar to tragedy, but with a 
chorus of 24 and an additional element called the 
parahasiSf in which the audience was directly 
addressed, it dealt frankly in personalities, was 
largely political, and did not hesitate to carica- 
ture the leading men of the day. Middle Com- 
edy marks the beginning of a period when free- 
dom of speech was less unlimited, and when the 
follies and foibles of whole classes rather than 
of individuals furnished the butt of the come- 
dian’s ridicule. The chorus lost its connection 
with the drama and was dropped. In the so- 
called New Comedy of Menander and Philemon, at 
the beginning of the third century b.c., the ten- 
dency seems to have been brought to its logical 
development. Instead of to political questions of 
the day, the comic writer devoted himself to the 
exhibition of ridiculous complications of social 
life, in a society which with its simplicity had 
lost much of its virtue. Types were developed 
which are still familiar upon the stage, such as 
the gullible old man, the dissipated son, and the 
tricky and impudent servant, who may be called 
a sort of male prototype of the soubrette. This 
later Greek comedy is chiefly known to^ us 
through the adaptations of the Roman comedians 
Plautus and Terence. 

By the end of the third century B.c. Greek 
drama 1 i '?: i'- . ceased, and was not re- 

vived i Tl i'-' J ^ r T.e eighteenth and begin- 
ning of the nineteenth century. With the stiffen- 
ing of the national will which preceded the Greek 
struggle for independence, dialogues of a patri- 
otic nature f»])r)'‘aT< -i. This tendency took defi- 
nite shape in i’<" of Nerulos (1778— 

1850), ’who was active in the political affairs 
that led to the revolution, and whose writings 
did much to pave the way for modern Greek 
literature. Several other Greek writers joined 
him in the early nineteenth century in the at- 
tempt to rouse the patriotism of the people by 
means of the theatre. Tlieir work is important 
only as pioneer w’ork, but its vigo?* and enthusi- 
asm inspire hope for the future of the drama in 
Greece. 

Homan Drama. Comedy appears to have 
.been the sort of poetry most natural to the 


Romans, who had not, on the whole, great dra- 
matic gifts. Comic elements existed in the 
saturce of the early Latin towns. Yet the Ro- 
mans borrowed, according to the common ac- 
count, their first idea of a play, during a period 
of national despondency (364 b.c., Livy, vii, 2), 
from the Etruscans, from whom came their 
word histrio, an actor (whence our ‘‘histri- 
onic” ) ; the effusions of sportive humor in the 
rude farces known as fabulcB Atellance came to 
them from the Oscans; those called mimes they 
took from Magna Grgecia; their literary drama 
was almost wholly an imitation of the Greek. 
The drama was one of the earliest branches of 
literature to be cultivated at Rome. There were 
both comedies and tragedies by Livius Androni- 
cus, Neevius, and Ennius, and tragedies by Pa- 
cuvius and Attius, besides others less known, all 
patterned after Greek originals, but practically 
none of these works have come down to us. 
Nsevius is celebrated for having got into trouble 
by ridiculing prominent people in imitation, it 
is said, of the Old Comedy at Athens. Practi- 
cally all we have of Roman comedy belongs to 
the works of Plautus and Terence, of the class 
called palliatcB, closely adhering to their Greek 
models in scene and subject, in distinction from 
the so-called togatw, which had Roman subjects. 
Plautus was once a poor day laborer; Terence 
a Carthaginian slave; and the style of each is 
characteristic. Plautus has a degree of rough 
vigor and broad jocularity, while Terence is 
more refined and delicate in his wit and charac- 
terization. Both these writers based their work 
upon the New Comedy of the school of Menander 
and Philemon. One "f form is to be 

noted in particular: t ■ i- ■ ■ _.i ceased to be 
the first act of the play and became the species of 
detached explanation which it has since remained. 

Tragedy, more as literature than for acting 
upon the continued to be cultivated by 

many of i 0 ^ »■ ht'* of the Augu-tnn age and 
later, with the expressed ambition of rivaling the 
Greeks. Of all these attempts, however, we have 
only the 10 rhetorical dramas which are credited 
to the philosopher Seneca, though they are cer- 
tainly not all his. One of them, the Oct avia, is 
of the class called prcetexfcc, with Roman his- 
torical subjects; the others are all from Greek 
mythology. With the general decline of popular 
taste under the Empire, all “legitimate” drama 
fell into decline, and the stage was held by 
dancers and pantomimes, some of whom became 
immensely popular favorites. The most cele- 
brated of Roman actors is Roscius, to whose ex- 
cellence Cicero testifies. 

Indian Drama. Another national drama 
which has been said to be derived from that of 
the Greeks is that of India; this, however, is a 
disputed point, and Indian drama is now gen- 
erally thought to be of independent growth. 
Like the Greek, it arose in a religious connec- 
tion, along w'ith the dances and songs of the 
popular festivals. The Hindu drama, however, 
has no tragedy ahd makes far more of the mo- 
tive of romantic love than does that of the 
Greeks. Kalidasa, one of the earliest names in 
its history, as well as the greatest, has been 
commonly assigned to the first century B.C., but 
recent criticism places him several centuries 
later. The best period of Sanskrit drama, then, 
was from about the fourth to the ninth century 
A.©. A peculiar feature of the Indian plays, 
though not without some Greek parallel, is the 
use of different dialects for different characters. 
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Gods and heroes and men of high position speaK 
Sanskrit; women and men of low rank speak 
various forms of Prakrit. 

The best-known Sanskrit play is the Sakuntala 
of Kalidasa. It was translated by Sir William 
Jones in 1789 and is an heroic love drama of great 
beauty. Kalidasa is also the author of a five- 
act play called VikramorvaH ( ‘The Piero and 
the Nymph’). Next in importance among Hindu 
dramatists was Bhavabliuti, a Brahman of south- 
ern India in the eighth century; two of his three 
plays concern the adventures of Kama, the hero 
of the epic Rdmdyana, on which, indeed, are 
foimded several of the later Indian dramas. Two 
other noted plays are the Mricchakatika (‘The 
Toy Cart’), a drama of social life, in 10 acts, 
credited to a king named Sudraka, of the sixth 
century, and Ratnavali (‘The Pearl Necklace’), 
a romantic piece supposed to have been written 
by King Sriharsha, of the seventh century. 
With the coming of the Mohammedans, the 
drama in India gradually declined, and, though 
Sanskrit plays have been written in modern 
days, they are rarely aete(j. 

Chinese Drama. The only other Oriental 
branch, of the drama that is imparted is the 
Chinese, which, in spite of the antiquity of other 
Chinese literature, is comparatively modern. 
There are reasons for thinking it to have been 
derived from the Tatars, though it has commonly 
been considered an evolution from the native 
songs and dances. In the eighth century a.d. 
a sort of academy of music, known as the “Pear 
Garden,” was founded by an emperor of the 
T’ang dynasty. Drama proper did not develop 
till about the thirteenth centui:;y. Its best period 
is considered that of the Yuen dynasty, ending 
in the fourteenth century; but perhaps the most 
famous of all Chinese plays is the one called 
Pi Pa Chi (‘Story of the Guitar’), of a somewhat 
later period. There are many printed collec- 
tions of plays, but these differ materially from 
their acted versions. The avowed aims of the 
Chinese drama are of the most elevated sort, 
glorifying all the virtues. The pieces themselves 
are generally rather arid and conventional; as 
acted, they include much interpolated matter, 
such as to give reason, perhaps, for the low es- 
teem in which actors are held. Chinese plays 
are broadly classified, not as tragedies and come- 
dies, but as “civil” or “military.” The latter 
include combats and violent deeds of all sorts. 
The former are quieter and deal with the more 
ordinary aspects of social life, with a tendency 
to the comic. There is little attempt at realism 
or stage setting. Women’s parts are taken by 
men. ’ Whole series of pieces are commonly per- 
formed without intermission — a fact which has 
led to statements as to the extraordinary length 
of Chinese plays. 

Japanese Drama. The Japanese drama bears 
somewhat the same relation to the Chinese as 
the Roman did to the Greek; it is largely an 
importation, though in the process of adapta- 
tion it has struck roots into the soil and taken 
on a semblance at least of independent life. But 
conditions in Japan are not such as to foster a 
vigorous dramatic growth. The drama is wholly 
divorced from literature and consequently occu- 
pies a very low position in the esteem of the 
better classes. Until recently both actor and 
dramatist were held in contempt. This situation 
has been somewhat relieved, however, by the 
ji '-imatic reform association, 

, . and scholars, the purpose 


of which is to elevate the drama to the position 
it occupies in other civilized countries. 

Aboriginal American Drama. The only 
drama of importance developed among the native 
civilizations of America was the so-called Inca 
drama of Peru, of which only a single fragment 
has been preserved. 

Mediaeval Drama. Europe during the Middle 
Ages saw dramatic progress in one direction. 
Many of the Christian Fathers condemned dra- 
matic exhibitions of all kinds, but the Church 
as a whole, more practical, undertook to offset 
the pagan shows by a Christianized equivalent. 
This seems to have arisen naturally, out of the 
i-esponsive chants and narrations of biblical 
events with which the congregations were both 
instructed and entertained, and which in time 
came to be a regular liturgical drama, develop- 
ing into the miracle plays (q.v.), and mysteries 
(q.v.), and passion plays (q.v.), which at Ober- 
ammergau and elsewhere have come down to our 
own day. With a similar purpose arose also 
the moralities (q.v.), which were often rendered 
by wandering churchmen. Out of such begin- 
nings, varied somewhat by occasional secular 
tendencies (see Fajrce), modern drama may be 
said to have promised to develop, when the Re- 
naissance came with a new impulse. 

Italian Drama. In Italy, where the revival 
of the classical type was earliest, the religious 
drama reached a considerable degree of literary 
progress before it was superseded. The fifteenth 
century saw the development of the so-called 
Rappresentassione Saora^ produced chiefly in 
connection with the festivities in honor of St. 
John the Baptist. Notable among these are the 
Ahramo e Isacco (1449) of Feo Belcari and Lo- 
renzo de’ Medici’s San Giovanni and San Paolo. 

The modern history of the drama in Italy, 
passing by less regular attempts like that of 
Poliziano, is considered to begin with Trissino’s 
Sofonisha (1515), a dull and conventional trag- 
edy in blank verse. About the same time Plau- 
tean comedy was revived in the writings of Car- 
dinal Bibbiena, Ariosto, and Machiavelli. Tas- 
so’s Aminta (1573) set a fashion of pastoral 
drama which was much imitated. Towards the 
end of the century Giambattista della Porta, 
playwright as well as philosopher, exhibited a 
number of comedies of a familiar and sometimes 
even farcical kind, but of an agreeable original- 
ity. The political influence of Spain was now at 
its height on Italian territory, and the roman- 
tic drama of the West gradually found favor 
in Italy. Borghini, Michelangelo Buonarroti, 
nephew of the great artist, and other writers 
continued the reaction against the domination 
of the classic taste; notable in the movement 
were Buonarroti’s comedies, Tancia (1612) and 
Fiera ( 1618) . About the beginning of the seven- 
teenth century, too, Rinuccini and others, by 
the union of music with the romantic drama, 
succeeded in establishing what was callqd melch 
drama. Regular tragedy and comedy were well- 
nigh superseded, and all Italy turned to the 
musica opera. Zeno, a century later, fixed the 
musical drama on a literary level, and in it 
Metastasio, whose popularity was established by 
the performance in Rome (1723) of his Didone 
Ahlandonata, completely fascinated the Italian 
public. His long series of works culminated in 
the triumph of his Atilio Regolo (1750). 

Meanwhile, however, the regular drama had 
been revived. The archaeologist Maffei composed 
his Merope (1713), with the definite purpose 
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of restoring the classic tragedy to Italy. The 
political preponderance of Spain had now given 
way to that of France, and Maffei’s friend, the 
actor playwright Riecoboni, contributed not a 
little to the consequent increase of French in- 
fluence upon the Italian stage. The other fore- 
most names of the eighteenth century in Italian 
drama are those of Goldoni (1707-93), Gozzi 
(1722-1806), and Alfieri (1749-1803). Goldoni, 
who left his native Venice in 1761 to complete 
his life in Paris, has been called “the Italian 
Moliere”; he is the great Italian exemplar of 
regular literary comedy. His great rival. Carlo 
Gk>zzi, won fame in quite a different style. Tak- 
ing the popular institution of the commedia 
delV arte Geomedy of masks’), for which Gol- 
doni expressed contempt, he gave it a literary 
form which for a few years enjoyed immense suc- 
cess. The bold and passionate Alfleri inaugu- 
rated a new era in Italian tragedy. He was a 
follower of the classic school, an observer of the 
unities, and aimed, while writing such tragedies 
as Filippo II, Saul, and La Gongiura de* Fazzi, 
to help revive the vigor of the national spirit. 
His successors, among them Monti, Niccolini, 
Manzoni, Silvio Pellico, and, later, Cossa, some- 
what relaxed their adherence to classic forms; 
in the nineteenth century Italy shared in the 
extending influence of Shakespearean methods. 
The dramatists thus affected have given promi- 
nence to historical drama, and some of their 
works have been of a high order. In recent years 
the novelist and poet D’Annunzio has gained 
some distinction as a playwright, with poetic 
dramas written for the actress Duse. It would 
scarcely be an exaggeration to say that for the* 
past century the influence of the Italian actors 
has been greater than that of the dramatists. 
Since the renovation of the stage through the 
efforts of G. Modena (1804-61) Italy, with the 
possible exception of France, took first rank in 
the art of acting; and in the art of tragic act- 
ing she surpassed even France. In the past cen- 
tury Ristori, Rossi, Salvini, and Duse have all 
won international reputations. 

Spanish Drama. The great period of the 
Spanish drama came earlier than did that of 
Italy and at a time when the best poets, while 
writing for the stage, still busied their pens in 
the composition of religious dramas in the ser- 
vice of the church. Passing over some of the 
earlier names — among them those of Santillana, 
Dope de Rueda, who, as actor, manager, and 
pla^^ \\ rhjld, 1 ms been called the “Patriarch of the 
S[)ani-b and his follower Haharro — ^we 

conic U) t'i(- tcritury of Cervantes, Lope de Vega, 
and Calderon. The genius of Cervantes was 
more decidedly epic than dramatic. Yet in La 
Numancia he has left a serious tragedy of per- 
manent worth and dignity. Contemporary with 
him were the lesser writers Cueva, Viru4s, and 
Argensola. While the critics, however, were 
clamoring about the classic rules of the drama, 
Lope de Vega appeared upon the scene, to set 
nearly all the laws at defiance. He was a writer 
of the most prodigious facility as well as dra- 
matic vigor. More than 1800 plays are said to 
have been his work, and he won immense popu- 
larity, to whichr indeed, he sacrificed some of the 
more enduring qualities. Of the same period 
were Ruiz de AlareOn and Tirso de Molina (Ga- 
briel Tellez), whose Burlador de Sevilla, 6 el 
convidado de piedra is n play notable for having 
introduced the famous character of Don Juan. 
Calderdn, who succeeded to the greatness of 
VoL. VII.— 16 


Lope de Vega, had the additional merit of serious 
devotion to dramatic art. The lyric element is 
prominent in his plays, and they include many 
of the highest expressions of Spanish ideals, of 
devotion to the King, to the church, and to per- 
sonal “honor.” Famous among his creations 
were the religious plays called autos sacramen- 
tales, in which the mystery of the Eucharist was 
dramatically set forth. With his death, in 1681, 
the brilliant period of the Spanish theatre was 
nearly closed. His contemporary Moreto wrote 
numerous fine comedies, notably the “cloak and 
sword plays,” for which the Spanish stage is 
proverbial; and the name of the historian Solis 
is worthy of mention. But with the decline of 
the national spirit, which began about the close 
of the seventeenth century, the art of drama fell 
into decay; and during almost the whole of the 
eighteenth century the Spanish theatre was 
under the domination of French influence. The 
dramatists of the nineteenth century succeeded 
in emancipating themselves from this influence 
so far as form was concerned, but continued to 
imitate the French romantic school in their 
choice of subjects. They produced, therefore, 
little that was original or that reflected the 
national life. The best-known dramatists of 
the twentieth century are J. Echegaray and 
Menendez Sierra, 

Portuguese Drama. With minor exceptions 
Portuguese drama follows Spanish in the course 
of its development. The most renowned writer 
of the early period was Gil Vicente, who wrote 
in imitation of De la Engima, the founder of 
Spanish drama. His plays were produced in the 
years 1502-36 and achieved wide popularity. 
Following him, F. de Sa de Miranda attempted 
to introduce a type of play imitated from the 
Italian comedy of intrigue, but failed of 'popular 
success, though Ids plays possessed greater lit- 
erary merit tlnin those of Gil Vicente. In the 
eighteenth century Alino Mycenio and Lycidaa 
Cynthio are the only names of importance. The 
notable nineteenth-century dramatists are Pe- 
reira de Curtha, Cordeiro, Biester, Palmeirin, 
and De Amorim. 

French. Drama. France, in the revival of the 
classical drama, accepted the “unities” as the 
first essentials in the drama. This was in great 
part owing to the logical temper of the national 
genius. Previous to Jodelle, or, indeed, to Cor- 
neille, hardly any i-n _»■■■ " lad been made in 
re^lar dramatic i-r*;-. i t n. A number of 
writers had produced mg stores, moralites, sot- 
ties, farces, in -^hich in numerous instances the 
romantic or anticlassical tendencies of human 
nature had manifested themselves; but neither 
in the representations of the Confreres de la 
passion nor more secular performances like those 
of the Fnf cunts saTis Soucy was there any great 
advance in proper dramatic achievement. Jo- 
delle, at the court of Henri II, was the first to 
exhibit a regular five-act tragedy. He composed 
other pieces of some merit, but nothing of any 
great importance to the drama was done in the 
half century that succeeded. Corneille appeared 
in the reign of Louis XIII during the time that 
the star of Richelieu was in the ascendant; he 
had to humor the court by humoring the Acad- 
emy, and to please the Academy he was required 
to ^observe the rules of Aristotle. He had pro- 
duced several plays of a severe elegance and 
dignity of style, when inspiration came to his 
more romantic tendencies in the Spanish story 
of the Cid, All Paris rang with the praiseSt^of 
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this play; but the French Academy, acting on 
the suggestion of Richelieu, took occasion to cen- 
sure it on the ground that it violated the clas- 
sical “^‘unities.” Corneille, who was ambitious of 
election to the Academy, carefully avoided giv- 
ing similar offense afterward. The final estab- 
lishment of the rule of the three ‘^^unities'*^ was 
largely due to his acquiescence, though it is 
obvious from his work that he never felt quite 
at home within the limitations he had imposed 
on himself, hie obtained, however, the position 
in the Academy which he coveted. It was in 
Moli&re, a contemporary of Corneille, that French 
drama found its highest expression. This was 
partly due to MoliSre’s own genius and partly 
to the fact that the spirit of the French people 
may be better rendered in comedy than in trag- 
edy. Unlike Corneille, Moli^re sought to por- 
tray the life about him, especially such phases 
of it as lent themselves to humor or satire. He 
had led a varied life,. living in Paris, where his 
father held a subordinate post in tbe King’s 
household (to which Moli6re nominally suc- 
ceeded) and traveling in the provinces as^ a 
strolling actor, so that he had ample opportunity 
to observe at first hand the wide variety of char- 
acters with whom he later peopled his plays. 
Before his time French comedy had been content 
merely to provoke laughter ; he lifted it from 
this position and made of it a rich and varied 
commentary on life. The favorite tragic poet of 
the court of Louis XIV was Racine. His powers 
lay decidedly in the region of the serious and the 
exalted, so that he had no temptation, like Cor- 
neille, to pass the bounds of the academic pro- 
prieties. In tenderness and elegance all French 
writers yield to him; in his Athalie, his last and 
best drama, interpreted by the actors Baron and 
Madame Champ uiesld, he gave to the Parisian 
public a composition such as in breadth, ele- 
gance, and severe grandeur it could nowhere 
find apart from the Greek theatre. Passing by 
Boursault and the other lesser writers who saw 
the decline of Racine and Molibre, and such ar- 
tists on the stage as Adrienne Lecouvreur, Le- 
kain, and Mademoiselle Clairon, we come to the 
brilliant and erratic Voltaire. He astonished 
Europe with the force and power of his romantic 
tragedies, in a style of composition which, since 
the Cidj had been excluded from the theatre. 
The intolerant iconoclasm of his warfare with 
superstition was perhaps too distinctly revealed 
in his dramas, but his genius and spirit have 
earned for him a place beside the great tragic 
names of Corneille and Racirie. Among the 
writers of the period that followed were Lemer- 
cier and Chenier, whose tragedy of Charles /X, 
played by Talma, led to the division of the Oora- 
^die Frangaise, while among the other famous 
actors at the national theatre were Mademoiselle 
Humesnil, Monvel, and his daughter, Mademoi- 
selle Mara. 

In the nineteenth century the drama of France 
has been more productive than that of any other 
nation. Kotable among the writers of the cen- 
tury are Alfred de Vigny, Scribe, and Legouv^, 
who collaborated in a large number of successful 
pieces, Dumas p^re, and Victor Hugo — ^leaders 
of the "‘romantic movement,” the battle over 
which converged about Hugo’s Bernini in 1830 
— Alfred de Musset, Emile Augier, Dumas fils, 
Victorien Sardou, Octave Fouillet, EugSne La- 
biche, MeUhac and Haldvyv Emile ZJola, and more 
recently Edmond Rostand, who has very success- 
fully revived the poetical play. Ko sketch oi the 


French drama can overlook the services of an 
institution like the Comedie Frangaise (q.v. ) 
in maintaining the literary qualities of the 
stage and <‘iu oui\jgi ng its support by the leading 
writers of the nation, while artists like Made- 
moiselle Rachel, Sarah Bernhardt, and Constant 
Coquelin have often been better known than the 
authors whose lines they spoke. It is too early 
to speak with assurance of the drama of the 
twentieth century, but if early indications are 
to be trusted France promises to maintain her 
position of preeminence. A host of new writers 
have come forward and are already well known 
throughout Europe and America. Chief among 
these are Maurice Maeterlinck, Paul Hervieu, 
Maurice Donnay, Jules Lemaltre, and Eugene 
Brieux. Their work differs widely, but they all, 
with the exception of Maeterlinck, show the in- 
fluence of the naturalist movement which began 
with the founding of the Theatre Libre in 1887. 

German Drama. The German drama is al- 
most wholly dependent for its fame upon the 
names of Lessing, Goethe, and Schiller. For 
while Hans Sachs, Ayrer, and some others 
showed ability and sonxe fertility, and while 
GrypMus, Gottsehed, Gellert, and Schlegel made 
advances in the appreciation of the laws of dra- 
matic composition, yet through the end of the 
seventeenth and the beginning of the eighteenth 
centuries the German theatre was little more 
than a feeble reflex of French influence. Less- 
ing, however, taught Germany to appreciate tbe 
productions of the romantic drama, both by his 
creations and by his criticisms. His Miss Sara 
Sampson, his comedy Minna von Barnhelm, and 
•his later tragedies opened a new era for the 
German drama, while in his Hamturgisohe Bra- 
maturgie he attacked French classicism, praised 
Shakespeare, and professed his adherence to the 
principles of Aristotle. Goethe, his great succes- 
sor, is without doubt one of the world’s foremost 
geniuses; but he was poet and philosopher rather 
than dramatist. His Faust must always retain 
its place as one of the greatest of modern com- 
positions; but hia chief purpose was complete 
self-cultivation, and in the prologue to this, his 
last and by far his most famous production, he 
seta forth why, although writing in the dramatic 
form, he could not altogether accommodate him- 
self to the demands of a popular theatre. Schil- 
ler was more expressly the dramatic poet of Ger- 
many than Goethe. While Goethe’s genius was 
fuller and more complete, Schiller made up for 
what he wanted in breadth of vision by the 
practical intensity of his powers. From his wild 
play of Die Ranter down to his last drama of 
'Wilhelm Tell, he worked with a vehemence that 
made an enduring impression upon the national 
theatre. The demands for a more popular drama 
were supplied by such writers as A. W. Iffland 
and August von Kotzebue, both of whom sought 
to supply effective plays for the stage and were 
indifferent to the demands of art. In the early 
nineteenth century a group of Romanticists, 
under the leadership of the Schlegels, sprang into 
prominence, but their vogue was shortlived. 
The most successful dramatist of this period was 
the Austrian Franz Grillparzor, whoso best work 
was done from 1819 to 1830. The German 
drama of the last quarter of the nineteenth cen- 
tilry and the beginning of the twentieth, like 
most modem drama, is characterized by extreme 
naturalism, though some of it is written in verse. 
The leading contemporary dramatists argf Hetr 
mann Sudermann and Gerhart Hanptm^hn. * 
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Dutch, Scandinavian, and Belgian Drama. 
Among the Dutch the drama has had but slight 
independent growth. In the sixteenth and seven- 
teenth centuries Van den Vondel and others par- 
ticipated in the dramatic revival that followed 
the Renaissance; but the later Dutch stage largely 
imitated that of France. The first important 
dramatist of the Scandinavian countries was the 
eighteenth-century Danish poet Holberg, He 
was one of the first comic poets of his day, and 
his plays did much to supplant the trivial Ger- 
man and French importations common on the 
Danish stage. Like Moli^re, he chose his char- 
acters and subject matter from the life about 
him and ridiculed with unsparing directness the 
vices and follies of his time. Following him, 
Oehlensclilager, in the first half of the nineteenth 
century, inaugurated a new era in Danish drama 
by the production of a series of plays dealing 
with subjects from ISTorse mythology. But by far 
the most jit i development in Scandinavian 

drama — in all contemporary drama, perhaps — 
came towards the end of the nineteenth century. 
Its chief promoters were the two Norwegians, 
Ibsen and Bjdrnson, and the Swede Strindberg. 
Of the three Ibsen’s influence has been much the 
greatest. It is to him largely that we owe the 
modem social drama. He did not originate the 
type, but his example and influence gave it cur- 
rency and helped to fix it in popular favor. 
Strindberg, who was a much more prolific and in 
some respects a more powerful writer, is little 
known outside his own country; but his work 
seems to be gaining in favor in spite of its mor- 
bid tone and generally melancholy aspect. In 
Belgium, which has been counted, from an artis- 
tic point of view, as a province of France, the 
most noted work of recent years has been that of 
the poet Maeterlinck, whose plays have served 
as an extreme type of some of the features of 
the Symbolist movement. 

Russian Drama. Russia has been somewhat 
slower in developing a national drama than the 
other European countries. Dramatic represen- 
tations of a sorb began at an early period, but 
regular plays were not performed before the 
middle of the eighteenth century. Sumarokov, 
who was born in 1718 and died in 1777, was the 
first regular dramatist. He wrote tragedies in 
imitation of Racine and Voltaire and translated 
Hamlet into Russian. He also wrote comedy, in 
which he had several noteworthy followers. The 
Empress Catharine II herself tried her hand at 
satirical comedy and also wrote a tragedy in 
imitation of Shakespeare. To the nineteenth 
century belong Griboyedoff, the author of Q-ore 
ot Varna (*The Misfortune of Being too Clever’) ; 
Gogol, whose comedy Revizor (‘The Inspector’) 
made a great sensation; Pushkin, whose Boris 
Q-odunoff shows the change from French to 
Shakespearean influence; and Tolstoy, who wrote 
pTav-r. thouL^h he is better known as novelist and 
and Ostrovski, a vn*iter of numer- 
ous comedies. 

English. Drama. In England, as elsewhere, 
the early dramatic exhibitions were connected 
v^th the church. Ecclesiastics were at first not 
<mly the authors but the actors of the miracle- 
plays and mysteries by which religious instruc- 
tion was combined with a good deal of grotesque 
amusement. The moralities, in which abstract 
qualities were personified, marked an imagina^ 
tive advance, and the early comedy was to some 
extent an ^ evolution from them, through the 
gradual substitution of real and strongly char- 


acterized persons for mere abstractions. But the 
main influence towards comedy came from the 
imitation of classic models. Ralph Roister Bols- 
ter, usually considered the earl* . ' com- 
edy, was little more than an , ; )f the 

Miles Gloriosus of Plautus. The same thing may 
be said of most of the early comedies. They 
were either adaptations from, or direct imita- 
tions of, classical and Italian plays. A few 
years after Ralph Roister Bolster appeared the 
first tragedy, called Gorhoduc, or Ferrex and 
Porrex, a dull and declamatory production in 
blank verse by Saekville and Norton. From this 
time dramatic production was rapid, though at 
first without great improvement. To pass by the 
names of Bishop Still and of Kyd, Lodge, Lyly, 
Peele, Green, and Nash, mention is due to Chris- 
topher Marlowe as the greatest of Shakespeare’s 
predecessors. He is the author who first intro- 
duced upon the public stage blank verse, the 
vehicle of English drama, and there are passages 
in his tragedies of Doctor Faustus and Edward 
II which are accounted not unworthy of Shake- 
speare himself. 

But all these earlier playwrights are obscured 
by their nearness to the great luminary of the 
English drama. Shakespeare is almost univer- 
.‘•.mI;. ju uji'iAh-'Ln r to have been the greatest 
has appeared in the world. 
Dj^^r».gar^’ iTig or ignorant of the “unities” and 
' • '■ ■ a stage as yet unaided by any but 

scenic accessories, he brought the 
romantic drama to its highest perfection. His 
writings present the finest example of the depth, 
sublimity, refinement, and variety of which the 
drama is capable; and they are abundantly 
marked by those peculiar characteristics which 
sprang from the union in their author of such 
wonderful powers of conception with such fa- 
miliar experience of theatrical management. 
(For a more detailed discussion of his plays, see 
the special article Shakespeare.) Of the other 
actors of Shakespeare’s time we know less; but 
Burbage and ‘ Alleyn are among those whose 
names have come down to us. Among dramatists 
the best of Shakespeare’s contemporaries were 
Ben Jonson, Beaumont, and Fletcher. Like 
Shakespeare, Jonson wrote both comedies and 
tragedies, but he showed more of the influence 
of The <‘l:issie models. Milton speaks of “Jon- 
son’s learned sock” and thus in a phrase hits off 
the main feature of his character as a dramatist. 
Yet he was famous in the composition of such 
light and graceful pieces as the masques in 
which the court found entertainment. (See 
Masque.) Beaumont and Fletcher, who were 
joint workers, have the honor of standing next 
to Shakespeare in the romantic drama of Eng- 
land; but, like Lope de Vega, they wrote too 
much for the success of the moment to be ranked 
in the foremost file of England’s dramatic writ- 
ers. With Dekker, Massinger, Ford, Webster, 
Chapman, and Shirley, the older English drama 
is closed, sharply terminated by the Puritan 
Revolution. 

With the Restoration a (H-. ■i':! repre- 
senting much more the i'‘e court 

and in its form largely reflecting French influ- 
ence. Under the direction of such managers as 
Davenant and Klilligrew plays were much more 
elaborately staged than before, and the drama 
was very much better patronized. On the stage 
were Betterton and Mrs. Barry. The chiefs lit- 
erary figure of the time was Dryden, who wrote 
successfully both tragedy and comedy. The^ trag- 



DRAJytA 


DRAMA 


238 


edies of Lee and the unfortunate Otway, with 
such comedies as those of Shadwell and Wych- 
erley, bring the history of the drama down to 
Vanbrugl'. Congreve, and Farquhar, writers 
whose brilliant depiction of the externals of 
society is clouded by an immorality and an in- 
decency even more marked than that of some of 
Shakespeare’s immediate successors. Gay and 
Mrs. Centlivre, and the actor playwright Colley 
Cibber, displayed in their comedies considerable 
dr<amatie spirit and invention. Of quite an- 
other sort was Addison’s tragedy of Cato, fa- 
mous in the annals of literature and successful 
on the stage for the old-fashioned political vir- 
tues which it solemnly set forth. Lillo, Moore, 
Garrick the actor, Goldsmith, the Colmans, and 
Cumberland nearly all took to prose instead of 
verse. They produced agreeable comedies; but, 
except Goldsmith’s She Stoops to Conquer and 
one or two other pieces, nothing very important 
appears in the history of the drama till the 
time of Sheridan, who gave an impulse to ‘‘high” 
comedy such as has placed him ever since at the 
head of the writers of that species of composi- 
tion. Famous among the favorites of the stage 
meanwhile had been “Peg” Woffington and Kath- 
arine Clive. 

Sheridan’s immediate successors — ^Holcroft, 
“Monk” Lewis, Maturin, Mrs. Inehbald, and 
others — have left little that is remembered; but 
such interpreters of the drama as John Kemble, 
Mrs. Siddons, and later Edmund Kean, save the 
period from unimportance in dramatic history. 
Joanna Baillie, the poets Byron and Coleridge, 
and Henry Taylor, wrote fine meditative dramas, 
little suited, however, for actual presentation 
upon the stage; and the same may be said of 
much of the more recent dramatic poetry of 
Tennyson, Browning, and Swinburne. The list 
of writers for the English theatre in the nine- 
teenth century is long. Among the earlier ones 
Sheridan Knowles and Bulwer-Lytton wrote 
plays which are still known on the boards. 
Later came Talfourd, Jerrold, Shirley Brooks, 
Tom Taylor — ^who wrote over 100 pieces, many 
of them very popular — Marston, Wills, Charles 
Reade — ^who, with Boucieault or alone, drama- 
tized several of his own works — T. W. Robertson, 
H. J. Byron, Sydney Grundy, Oscar Wilde, W. S. 
Gilbert — who is best known, however, for the 
comic operas in which he collaborated with Ar- 
thur Sullivan — H. A. Jones, A. W. Pinero, Had- 
don Chambers, J. M. Barrie, H. V. Esmond, and 
Stephen Phillips. Kot to be neglected also in 
oixr account is the important influence of such 
actor iii.inaLn-r- n= Maeready, Buckstone, the 
Bancroft ", '^ir rPiiry Irving (to whose company 
belongs Ellen Terry), and Sir Charles Wynd- 
ham, in giving direction to dramatic production. 
Of the more recent dramatists who have come 
into prominence Shaw, Galsworthy, Granville 
Barker, and Somerset Maugham are the most 
noteworthy, Shaw in particular, since the be- 
ginning of the century, ha& risen# to a position 
of international importance, 

American Drama. The American stage was 
naturally in its origin a mere dependent upon 
fhat of England; and the sameness of language, 
ti^e similarity of dramatic themes, and the con- 
stant interchange of English and American 
aciors still make it difficult to separate the 
drama of the Xrnitecl States from that of Great 
Britain. At the present day American sue- 
are reproduced in I'ngland hardly less than 
successful English plays on this side. In- 


dependent dramatic production in America, 
however, as an infant industry labored under 
one particular disadvani » iiir to the ab- 
sence till 1891 of an in copyright. 

A manager could always adapt, translate, or 
reproduce outright, at no expense and little risk, 
a play that had met success abroad; whereas to 
purchase one from a native writer involved at 
the outset a definite outlay and the subsequent 
risk of failure. Partly in consequence of this, 
dramatic history in America has had to do 
more with players than with playwrights. Yet 
the literature of the drama in the United States 
is extensive, though, as in England, much of it is 
of little value. Not a little of that belonging to 
the years which followed the Revolutionary War 
consisted of trashy pieces for the exploitation 
of crude patriotis • j'-:- forth the yet unsea- 
soned glories of ■! ' .-jchievements. It had 

been only a few years before the Revolution 
that the first permanent playhouse was built — 
the Southwark Theatre in Philadelphia (1766) 
— followed the next year by the opening of the 
John Street Theatre in New York. Here in 1787 
was presented what is considered the first play 
by an American author regularly produced upon 
the stage — The Contrasty written by Royall 
Tyler, afterward Chief Justice of Vermont. It 
has been asserted, however, that Godfrey’s 
Prince of Parthia was acted in Philadelphia 
some 20 years before. The dramatic qualities of 
The Contrast were of the slightest, but it served 
to introduce to^the boards the personage known 
as the exaggerated “Yankee,” who could not be 
banished for three-quarters of a century. The 
first prolific American dramatist was William 
Dunlap, some of whose work was fair for the 
period. He produced about 50 plays, a few of 
them translated from the German. The open- 
ing of the Park Theatre, New York (1798), gave 
a new impulse to the drama, although the chief 
players were from the old country and the open- 
ing play was As You Like It, Here, in 1809, 
“the American Roscius” made his d^but as 
Young Norval. This lad was John Howard 
Payne. He not only appeared with great suc- 
cess in this country and in England, but he 
wrote and translated a number of plays, of which 
his own Brutus, or the Fall of Tarquin, still 
keeps the stage. It is a well-constructed tragedy 
and is the first drama of impoi'tance written by 
an American author. 

It was not until about 1820 that literary and 
cultured people began to look with favor upon 
the drama. In that year the great tragedian 
Edmund Kean visited America and played in 
New York and Philadelphia. Ten years later 
came his son Charles. The great and erratic 
Junius Brutus Booth first appeared in the 
United States in 1821; he came again in 1833. 
Maeready made his first visit in 1826. Clara 
Fisher came in 1827. The season of 1832-33 
brought over Charles and Fanny Kemble, who 
enjoyed an immense popularity. Meanwhile the 
elder Kean was hardly gone after his second 
visit when Edwin Forrest appeared in New 
York in the Shakespearean part of Othello 
(1826). Forrest is held in memory by many as 
the greatest of American tragedians. While 
doubtless at his best in Shakespearean tragedy, 
he was always inteuselv American in feeling and 
undertook to infuse the native idea into his 
work. John A. Stone’s Metawora was written 
fot him, as was also R. N. Bird’s tragedy of 
The Gldkmtor. One of the most popular of Fo^-- 
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rest's contemporaries was the comedian James 
H. Hackett, who became famous as Falstaff and 
in Yankee’^* roles. John Gilbert made his debut 
in Boston in 1828, and later ripened into one 
of the most accomplished actors of “old man” 
parts on any stage. William E. Burton came 
to the United States in 1834. Charles Burke, one 
of the finest of American comedians, began his 
short career in 1836. He was a half brother of 
Joseph Jefferson, who about the same time made 
his appearance as a boy upon the stage and 
subsequently more than realized the promise 
of his theatrical ancestry. Already Charlotte 
Cushman, celebrated as the greatest of American 
actresses, had begun to show her power. In 
1838 Mary Cecilia Taylor made her debut and 
soon became a popular favorite, a clever and 
versatile though not a great actress. Still the 
stage was largely dependent on English ma- 
terials when John Brougham came over in 1842. 
He was the first author to put life into the 
playbills, besides being one of the best comedi- 
ans of the day, and, though he was bom an 
Irishman, his work was essentially American, 
especially his inimitable burlesques, Pocahontas 
and Golumhus. In 1845 the elder John Drew 
appeared in America. Meanwhile Anna Cora 
Mowatt was becoming the reigning favorite 
in genteel comedy and light tragedy, and in 
1848 she appeared in England with E. L. Daven- 
port, who had already at home made a reputa- 
tion as a versatile actor. 

During the second half of the century just 
passed the annals of the American stage offer a 
long list of names worthy of respect as those of 
^fted and admirably trained artists. In tragedy 
it is necessary only to recall Edwin Forrest, who 
still played till after 1870; John McCullough, 
best remembered for his manly impersonation of 
Virgxnius; Edwin Booth and Lawrence Barrett, 
two of the most scholarly of American actors; 
and Richard Mansfield, who was not only a 
tragedian, but a successful actor in other 
branches of the regular drama. In legitimate 
comedy John Gilbert and Joseph Jefferson led 
the way, and were followed by Lester Wallack, 
E. A. Sothem, William Davidge, William J. 
Florence, James Lewis, John T. Baymond, Sol 
Smith Russell, John Drew, and X. C. Good- 
win. In lighter comedy and farce some of the 
names suggesting themselves are those of Wil- 
liam H. Crane, Xeil Burgess, Henry E. Dixey, 
and Francis Wilson. Of the talented and ac- 
complished women who have graced the stage, 
Charlotte Cushman was still the foremost 
a half century ago. Among the others most 
noted have been Mrs. Anne Gilbert, who at her 
eightieth birthday (in 1901) was still playing; 
Elizabeth Crocker Bowers, Maggie Mitchell, Ma- 
tilda Heron, Laura Keene, “Lotta” Crabtree, 
Rose Coghlan, Clara Morris, Fanny Davenport, 
Mary Anderson, Ada Behan, Minnie Maddem 
Fiske, Annie Russell, Julia Marlowe, Mrs. Les- 
lie Carter, and Maude Adams. A continually 
increasing number of well-known foreign actors 
and actresses have made American tours; some 
of th^^ like Madame Janauschek and the late 
Dion Boucicault, the playwright, made America 
thw home. 

The list of American dramatists not already 
referred to includes Harrigan and Hart, Augus- 
tin Daly, Lester Wallack, Bronson Howard, 
James A. Heme, H. O. De Mille, Denman Thomp- 
son, David Belasco, Clyde Fitch. Augustus 


Thomas, William Gillette, William Vaughan 
Moody, Charles Klein, Eugene Walter, Percy 
Mackaye, George M. Cohan, and Edward M. 
Sheldon. 

For a fuller treatment of matters relating 
to the drama, the reader is referred to the 
articles that deal with the individual actors and 
authors mentioned above, and to those en- 
titled Theatre; Ballet; Burlesque; Chorus; 
Claque; Com^idie Fran^aise; Farce; Inter- 
lude; Masque; IVIibacle Plats; Mystery; 
Pantomuvie; etc. 
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BBAMA LEAGUE OE AMERICA. An 

organization started in Evanston, 111., in 1910. 
It spread rapidly and now embraces practically 
all the principal cities of the United States. 
The purpose of the league is to encourage good 
plays by pledging the support of the members 
during the first 10 days after production and by 
■ ■ • • * ‘ ' and educating an intelligent play- 
going audience that will be nation-wide, thus 
insuring the success of all worthy plays and 
creating a higher standard of dramatic art. 
Realizing that the success or failure of most 
plays is determined the first few days after 
production, the playgoing committee of the 
league visits all plays produced and sends out 
a bulletin of information concerning those 
deemed worthy of support. This bulletin is 
mailed to all members of the league in the city 
or ‘^dramatic centre^’ where the play is being 
given, and contains brief but definite information 
concerning the theme, plot, dialogue, characters, 
and other details of the production. Plays 
deemed unworthy of support are not condemned, 
but ignored. Recently an attempt has been 
made to extend the movement to Canada and 
Great Britain. 

DRAMATIC ARTS, AMEEiCAisr Academy op. 
• ‘ '1 for the stage, established by 

' .in New York City in 1884 and 

chartered by the regents of the State of New 
York in 1889. It offers a two years' course of 
systematic instruction. In 1897 the Empire 
Theatre Dramatic School was placed under the 
of the Academy. The senior class 
offers several public performances, 

DRAMATIC MUSIC. See Opera. 
DRAMATIC POESY, An Essay on. A 
treatise (1667) by Dryden in the form of a 
iV, J.< iM.' . 

DRAMMEN, drEm'men. A seaport town of 
Norway, situated on the Drammen, at its en- 
trance into the Drammen Fjord, an arm of the 
Christiania Fjord, 33 miles southwest of Chris- 
tiania (Map: Norway, D 7). The town occupies 
a site between high hills and has been rebuilt 
since the fires in 1866, 1870, and 1880. The 
three quarters of the town, whiPh are divided 
by the river, are joined by bridges. Drammen 
manufactures chiefly lumber; also ironwork, 
tobacco, celltilose, paper, cotton, and woolen tex- 
tiles. It has saw mills and shipyards and ex- 
ports much lumber zinc, nickel, and cobalt. Its 
trade is largely with England and Holland. 
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Near by are large salmon fisheries. Pop., 1902, 
23,091. 

bPAPER, Andrew Sloan (1848-1913). An 
American educator; also a lawyer. He was born 
at Westford, N. Y., graduated in 1871 from the 
Albany Law School, and until 1885 practiced in 
Albany, except for a year when he served in the 
State Assembly. In 1885-86 he was a member 
of the Court of Commissioners of Alabama 
Claims, afterward until 1892 he was New York 
State Superintendent of Public Instruction, in 
1892-94 he had charge of Cleveland (Ohio) 
schools, and for 10 years he was president of 
the University of Illinois. Appointed in 1904 
first State Commissioner of Education for New 
York, he served in this position until his death. 
For some time he was also chairman of the 
Board of United States Indian Commissioners. 
At the Paris Exposition of 1900 he was awarded 
a silver medal for a monograph on The Orgamza- 
tion and Administration of the Amerioan School 
System, and at St. Louis in 1904 he received one 
of the two grand prizes for unusual services to 
the cause of education. His publications in- 
clude: American Schools and American Citizen- 
ship (1891); Public School Pioneering in New 
York and Massachusetts (1892); Conserving 
Childhood (1909); Holiday Papers (1912). He 
was also editor in chief of Self-Culture for 
Young People (10 vols., 1906). 

DRAPEB, Daniel (1841- ). An Ameri- 
can ’ i born in New York City, a son 

of »raper, under whom he studied 

science. < ’■tMTi-'i.r his degree from the University 
of the i i L V ' t w York. He helped his brother, 
Henry Draper, to construct the telescopes, grind 
the mirrors, and build his observatory at Hast- 
ings-on -the-Hudson. From 1869 to 1911 he 
served as director of the New York Meteorologi- 
cal Observatory. The self-recording meteoro- 
logical instruments employed in that institution 
are based chiefly upon his designs. Among his 
literary contributions to science may he men- 
tioned the well-known treatise on the Cause of 
Pneumonia, which has also been translated and 
reprinted abroad. 

DBAPEB, Eben SuMijrEE (1858-1914). An 
American Republican leader and manufacturer 
of textile machinery. He was born at Hopedale, 
Mass., and was educated at Massachusetts Insti- 
tute of Technology. He became a member of the 
firm of George Draper & Sons in 1880 and selling 
agent of the Draper Company in 1896, was 
chosen a director of various hanks and cotton- 
manufacturing corporations, and became presi- 
dent of the Manville Company and vice president 
of the Massachusetts Hospital Life Insurance 
Company. He was chairman of the Republican 
State Committee (1892) and of the Republican 
delegation to the Republican National Conven- 
tion (1896) and was presidential elector (1900). 
From 1906 to 1908 he was Lieutenant Governor, 
and from 1909 to 1911 Governor, of Massachu- 

BBAPEB, Hbitey (1837-82). An American 
sci^tist, the son of John Williarn Dra])or. Ho 
was born in Prince Edward Co., Va., studied in. 
New York from 1852 to 1854, and began the 
practice of medicine in 1858. He was then pro- 
fessor of physiology in New York University 
from 1860 to^ 1866, professor in the medical 
school from 1866 to 1873, and afterward pro- 
fessor of ohemisiary. He constructed large tele- 
scopes and devoted , himself to celestial photog- 
raphy, rendering importaait service to astronomy 


and astrophysics. The continuation of his spec- 
troscopic investigation of the stars, which was 
cut short by his death, was provided for by the 
endowment of the Draper Memorial at Harvard 
College Observatory by his widow in 1886. He 
published On the Construction of the Silvered 
Glass Telescope (1864; 1904) and A Text-Book 
on Chemistry (1866). 

DBAPEB, John Cheistophee (1835-85). 
An American physician, horn in Virginia. He 
was a son of John William Draper. He entered 
the academic department of New York Uni- 
versity in 1852, but subsequently abandoned the 
study of the classics, attended the course in 
medicine, and graduated in 1857. He was pro- 
fessor of analytical chemistry, New York Uni- 
versity (1858-61), of chemistry at Cooper 
Union, New York City (1860-63), of natural 
science at the College of the City of New York 
(1863-85), and of chemistry in the medical 
department of New York University (1866—85). 
He contributed numerous articles to medical and 
scientific journals, was editor, in 1872-73, of 
the Year-Book of Nature and Science, and for 
three years had charge of the department of 
natural science in Scribner^ s Monthly, His im- 
portant works include; The Production of Urea 
(1856); Experiments on Respiration (1856); 
Text-Book on Anatomy, Physiology, and Hygiene 
(1866) ; A Practical Laboratory Course in Medi- 
cal Chemistry (1882); Text-Book of Medical 
Physics (1885). 

DBAPEB, John William (1811-82). An 
American chemist, physiologist, and philosophi- 
cal writer. He was born near Liverpool, Eng- 
land, and was educated at a Wesleyan school 
at Woodhouse Grove and at London University. 
In 1831 he joined some of his relatives who 
had emigrated to America, and in 1836 took his 
degree of M.D. in the University of Pennsylvania 
and was appointed professor of natural phi- 
losophy, chemistry, and physiology in Hampden- 
Sidney College, Virginia. In 1839 he removed 
to New York, where he was connected with the 
college department of the University of the City 
of New York; and in 1841 joined Drs. Mott, 
Patterson, and others in founding the medical 
school of New York University, in which he was 
at first professor of chemistry and after 1850 
of physiology. He was the first president ( 1876 ) 
of the American Chemical Society. He pub- 
lished: Treatise on the Forces which Produce 
Organization in Plants (1844) ; Text-Book 
of Chemistry (1846) ; Text-Book of Natural 
Philosophy (1847); Human Physiology, Statical 
and Dynamical: or, the Conditions amd Course 
of Life of Man (1856). 

Dr. Draper’s lasting contributions to physi- 
ology and to pure chemistry were few and rela- 
tively unimportant. On the other hand, his 
name is associated with a number of results 
of the greatest value in physical chemistry, 
especially in photochemistry ( q.v.) . ^ The chem- 
ical action of light early attracted his attention 
and for many years formed his favorite subject 
of investigation. He succeeded in demonstrating 
that different colors of light have an xmequal 
influence on the decomposition of carbonic acid 
by the green pigment of plants. The spectra of 
light by incandescent substances en- 

gaged his attention as early as 1847, and his 
memoirs show that at that early date he had 
already grasped the wonderful possibilities of 
spectrum analysis, in both chemistry and as- 
tronomy. He further succeeded in showing thaj; 
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all parts of the spectrum, the invisible as well as 
the visible ones, are capable of chemical action. 
His improvements in the art of ph<»to,iirapii\ en- 
title him to an eminent place among the great 
Inventors of the nineteenth century. The prin- 
ciple of photography was established by the 
Frenchman Daguerre; but Daguerre’s process 
was imperfect and practically incapable of use- 
ful application. It was Draper’s improvements 
that rendered it possible to apply photography 
to the representation of the human counte- 
nance, and the first photograph was taken by 
Draper in 1839, in the old building of the New 
York University. A valuable collection of 
Draper’s publications was published in 1878, 
under the title Scientific Memoirs: Being Ex- 
perimental Contributions to a Knowledge of 
Radiant Energy. 

Though a lifelong teacher of science and ^ a 
prolific writer on scientific subjects, Draper will 
perhaps best he remembered as the author of 
three works which more properly belong to the 
domain of philosophical history. The first of 
these and the most important is The History of 
the Intellectual Development of Europe (2 vols., 
1863), ill which he attempts to apply the 
methods of science to human history and to 
prove inductively that ‘^social advancement is as 
completely under the control of natural law as 
is bodily growth.” Much of his data, both 
scientific and historical, has been superseded, 
and some of his conclusions are discredited, but 
the work is eharacteri; 2 ed by considerable erudi- 
tion and a remarkable clearness of presentation, 
and is still much read. His History of the 
American Civil War (3 vols., 1867—70), though 
it gives a graphic and fairly accurate account 
of the military operations, is chiefly valuable 
for its elaborate analysis of the causes, im- 
mediate and remote, which made a war between, 
the North and the South inevitable. The most 
popular of his works, however, is his History of 
the Conflict between Religion and Science (New 
York, 1874), a candid, philosophical, and fairly 
comprehensive treatment of the subject. Con- 
sult Barker’s “Memoir,” in voL ii of the Bio- 
’ ’ V * ' the National Academy of 

^ . . ■ , ■ 1886). 

DEAEEE, Lyman Copeland (1815-91). An 
American historian and educator. He was born 
at Hamburg (now Evans), Erie Co., N. Y., and 
was educated at Granville College (now Denison 
University), Ohio. In 1840 he conceived the 
idea of writing a history of the Indian wars of 
the United States and with this in view visited 
many pioneers, Indian chiefs, and others who 
were in any way identified with the early Indian 
He continued these iiivc.stigations 
lor 25 years, traveling thousands of miles 
through every part of the United States. The 
information thus compiled is said to have covered 
a period from about the middle of the eighteenth 
century to the death of Tecumseh. From 1864 
to 1887 he was ■ secretary of the 

Historical Society 01 Wisconsin and practically 
became the founder of the extensive library of 
that society, which upon his accession was 
limited to only a few volumes. The results of 
his extensive tours to collect material on the 
eariy history of Wisconsin were published in the 
first 10 volumes of the Wisconsin Historical Col- 
h '‘tions, which he edited. Unfortunately only a 
K-w ('f the work-^ projected by him were Com- 
pleted at his death. Among those published are 
Madison, the dapital of It iscotisin, and its 


Heroes (1857) and King's Mountain and ^ts 
Heroes (1881). 

DRAPER, William Henby (1801-77). A 
Canadian statesman and jurist, born in London, 
England. As a boy, he ran away to sea to 
serve on an East Indiaman. He came to Upper 
Canada when 19 years old, taught school at 
Port Hope, studied law, anci was called to the 
bar- His professional success, especially before 
juries, was heightened by a winning presence and 
persuasive ability as a speaker. In 1836 he was 
elected a Conservative member of the Upper 
Canada Assembly and was appointed a member 
of the Executive Council without portfolio. At 
that time the Executive Council was not re- 
sponsible to the Assembly, a condition which had 
brought the Keformers in Upper Canada to the 
point of rebellion. ( See Political Parties, 
Canada.) Draper had little sympathy with 
them, his temperament and political principles 
alike being opposed to an extension of popular 
rule. In 1837 he was appointed Solicitor- 
General and in 1840 Attorney-General, but at 
the request of Lord Sydenham, the first Gover- 
nor under the Act of Union of 1841, he entered 
the administration formed under that act as 
Attorney-General for Upper Canada. His posi- 
tion as member of a cabinet avowedly based 
upon the newly vindicated principle of responsi- 
ble government was anomalous, even though the 
principle at that time was imperfectly under- 
stood. Some of his ministerial associates widely 
differed from him, notably Robert Baldwin 
(q.v.). Draper found it necessary, first, ^ to 
represent the Conservative element in a cabinet 
whose members should have been of the same 
political complexion; also, to state and defend 
the conditions on which responsible government 
could be made acceptable to the Conservative 
party. The latter task, ably hut unsuccessfully 
attempted, henceforth determined his political 
course. He soon resigned and in 1842 was ap- 
pointed a member of the Legislative Council. 
When Sir Charles (afterward Baron) Metcalfe 
(q.v.) became Governor, Draper became his chief 
adviser; but the Governor’s firm persistence in 
autocratic methods left the country without a 
ministry for the greater part of a year until 
the more important offices were filled. Draper 
resigned from the Legislative Council and was 
elected to the Assembly in order that he might 
more effectively defend his policy. In 1844 the 
general elections had been in his favor. He be- 
came Premier, but after a trying tenure of office, 
during which some of his political associates 
turned against him, he retired in 1847. A long 
and enviable career of more than 30 years still 
remained to him as jurist. He was appointed 
a puisne judge of the Court of Queen’s Bench 
in 1847; in 1856 he*beoame Chief Justice of the 
Common Pleas, in 1863 Chief Justice of Upper 
Canada, and in 1869 Chief Justice of Error and 
Appeal. In 1857 he was sent to England to 
represent Canada in the negotiations with the 
Hudson’s Bay Company for the transfer of its 
rights to Canada. His numerous decisions form 
a judicial record of great learning and authority. 
Consult Dent: Canada since the Union of X8/f,X 
(1881). 

DRAPER, William Henby (1830-1901). 
An American physician. He graduated from 
Columbia College in 1851 and four years later 
from the College of Physicians and Surgeons 
(Columbia), where he was clinical professor of 
diseases- of the skin from 1869 to 1879. He also 
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served as ^ ’ ■ ’ ' ian to St. Luke’s, 

Roosevelt, . ■ ■ ^ hospitals and as 

visiting physician to the New York Hospital. 
Besides being one of the founders of the Ameri- 
can Dermatological Association, he was pres- 
ident of the Association of American Phy- 
sicians in 1888. He published a treatise on 
dermatology. 

BBA'PIEB LETTERS. See Swift, Joiia- 

THAN. 

BBASCHE, drash^e, Antoiv (1826-1904) . An 
Austrian physician. He was bom at Loben- 
dau, Bohemia, and was educated at Prague, 
Leipzig, and Vienna. In 1858 he became lec- 
turer on pathology and therapeutics at the Uni- 
versity of Vienna, and in 1874 he was appointed 
extraordinary professor of epidemiology at that 
institution. During the cholera epidemics of 1850, 
1854, 1855, 1866, and 1873 he conducted special 
hospitals or medical departments for the treat- 
ment of patients, and his numerous papers on 
the treatment of cholera, published chiefly in 
the Medizinische Wochemchrift, are considered 
valuable contributions to the literature of the 
subject. He was also an acknowledged authority 
on diseases of the heart, and the introduction of 
the tincture of stropbanthus into the therapeutics 
of these diseases is due to his initiative. A 
collection of his medical treatises was published 
at Vienna in 1893. 

BBATJGHTS. See Chece3:rs. 

BBAVE, drav (Ger. Drau) . An important 
affluent of the Danube, rising in the eastern 
part of Tirol, at a high altitude on the south 
slope of the main ridge of the Hohe Tauern Alps, 
and flowing through the Pusterthal towards 
Lienz, where it is joined by the Isel (Map: 
Austria-Hungary, P 4). It then flows a little 
south of east through Carinthia and Styria, 
passing Villach and Marburg; then, turning 
towards the southeast, it forms the boundary 
between Croatia and Slavonia on the right and 
Hungary on the left, and joins the Danube 10 
miles east of Esseg, after a course of 465 miles. 
Its principal affluent is the Mur, from the left. 
In the first part of its course the Drave is but 
a mountain torrent, rushing wildly through the 
craggy passes of Tirol, but from Villach it is 
navigable for rafts to its mouth, a distance of 
380 miles, and for steamers from Bares, about 
100 miles from its mouth. The navigation fa- 
cilities have been much improved by the govern- 
ment. The valleys through which it flows in its 
course through Carinthia, Styria, and Croatia 
are distinguished by great fertility and pictur- 
esque scenery, while in Slavonia it is frequently - 
bordered by dense forests. In earlier times the 
valley formed the road through which the in- 
vaders from the East — ^Huns, Slavs, and Turks 
— ^penetrated to western Europe. 

DBAVIDIAH ARCHITECTXrBB. A term 
used by Fergusson and others to designate the 
Hindu or Brahman architecture of southern 
India, as seen especially in the temples of Chil- 
lamharam, Ramisseram, Madura, Tarputi^, 
Vellore, Perore, Tanjore, Conjeveram, etc., with 
lofty goimra-^ Kpv.), corridors, pools, and halls. 
See Tvut.vn _Aiii. 

BBAVID'IAHS (Skt. Bravida). The name 
given to a large group of non-Aryan races of 
southern India, including those speaking Tamil, 
Telugu, Kanarese, Malayalam, Tulu, Kudagu, 
and six or eight uncultivated dialects of the 
ruder tribes, like Toda, Kota, Khond, and Gond, 
together with Oraon and BajmahaL The census 


of 1901 gives the number of the Dravidian-speak- 
ing population as 57,497,982. Geographically the 
Dravidian ixjiiularion occupies almost the entire 
peninsular part of India, or that portion to the 
south of the Vindhya forest and the Nerbudda 
River, as a glance at the linguistic and racial 
maps of Oust and Constable will show. (See 
also ItsDIA.) The Oraons and the Rajmahal hill 
tribes are sporadic representatives of Dravidians 
in the Province of Bengal to the north. Like the 
main body to the south, they are remnants left 
over from an earlier time when the Dravidians 
occupied a much larger part of India than at 
present; as a whole, the Dravidian stock has 
been pushed forward or overrun by the advance 
of the Aiyan incomers from the north. Ethno- 
logically the Dravidians are interesting, espe- 
cially such a tribe as the Todas, in the Nllgiri 
hills, who represent one of the lowest stages of 
civilization. In some districts the Dravidians 
are distinguishable by language rather than by 
physical characteristics from the neighboring 
Hindu (Aryan) peoples, while in others they 
are so dark-skinned and so cpnstituted in hair, 
features, etc., as to lead some < r»noh>gi-u- to 
consider them related to the Australians and to 
group the latter and the former as one race. 
Some authorities consider the so-called ^^Kol- 
arian’^ peoples to be related to the Dravidians, 
while others look upon, them as pre-Dravidian 
{iboriginofe. The religion of the Dravidians em- 
braces all phases from the rude nature worship 
of the hill tribes to the borrowed Buddhism, 
Hinduism, and Islamism of the more civilijzed 
peoples. The Dravidians (Tamils) have even 
developed a style of architecture. The folklore 
and mythology of some of these peoples is rich 
and varied, of the Tamils in particular. 

The Dravidian h r';-’!'..': ' ’ elong to a group 
quite independent m or Indo-Germanic 

(q.v.) ; the affinities which these tongues show 
with Sanskrit are due to g('ogra]')hir'a,l contact 
and not to lingni-.iie kinship. Hardly any two of 
the dozen. Dravidian languages are intelligible 
to those who speak the other, except in a general 
way. The two which stand highest in cultiva- 
tion and importance are the Tamil and the 
Telugu. More than half the number of Dravid- 
ian-speaking peoples employ the one or the other 
of these two vernaculars. The Tamil covers the 
lower eastern side of the Indian peninsula from 
Madras to Cape Comorin and over into Ceylon. 
It is spoken by some 16,525,500 people. The 
Telugu, which was spoken in 1901 by 20,696,872 
persons, adjoins this language to the north and 
extends from Madras upward beyond the do- 
minions of the Nizam of Hyderabad. The Kana- 
r^e, or Canarese, spreads westward from the 
Telugu district to the sea and is current among 
some 10,365,047 persons. The Malayalam, 
spoken by 6,029,304 individuals, runs in a nar- 
row strip down the lower southwestern part of 
the peninsula, almost from Mangalore to the 
cape. The language of the Brahui (q.v.>, an 
Iranian tribe of Baluchistan, seems to belong to 
the Dravidian group. On the other hand, there 
is very little evidence in favor of the theory of 
the affinity of Dravidian to the Burmo-Tibetan 
and the Australian family of languages. 

With regard to Dravidian literature, such 
works as exist in the several languages are com- 
paratively modern, despite the antiquity of the 
Dravidian civilization. Hardly one can be said 
to be more than 1000 years old. The Tamil and 
the Telugu, in fact, are the only two Dravidian 
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languages tliat can be said to have any real 
literature. Tamil claims to have compositions 
as old as the legendary sage Agastya, but the 
treatises and u:., i writings attributed 

to him can hardly be dated prior to the tenth 
century a.d. Probably not far removed from 
the same date is the Kiirdl of Tiruvalluvar, com- 
prising poetical aphorisms in 1330 distichs 
(trans. by Ch. Graul, Leipzig, 1865), and like- 
wise the “Cintamani,” a romantic poem of 
some 15,000 verses, written by an unknown 
author, or again the ethical poem ‘"‘Naladiyar,” 
which has been rendered into English by Pope 
(Oxford, 1893). Two centuries later the Tamil 
poet Kambar made a version, or adaptation, of 
the Sanskrit epic RCimavana, and again in the 
sixteenth century there was a literary revival 
connected with the name of the poet king Ati- 
Vlra-Eama Pandya. At the opening of the 
eighteenth century we find, besides the native 
Tamil poet Tayumanavar, the name of a for- 
eigner, the celebrated Italian Jesuit missionary 
Besehi, who wrote poetry and prose of so ex- 
cellent a quality as to win him a place 
in Tamil literature. In more recent times, it 
may be added, the educational influences of the 
Madras College have done much for Tamil 
through translating into it the English Bible 
and various religious works, and Tamil may be 
said to possess a future as a vernacular litera- 
ture. Second comes Telugu, in which the oldest 
extant poetical work is a version made from the 
great Sanskrit epic, Mahahharatd, by Nannappa, 
or Nannaya Bhatta, presumably in the twelfth 
century a,d. Kanarese may also claim the name 
of a poetical writer, Ke^ava, who probably be- 
longed to the same century. In the Malay alam 
language, moreover, there is a poetical account 
of Kama, the heroic Prince of India, based upon 
the Sanskrit, and there are likewise versions 
of both the greater Sanskrit epics. The other 
Dravidian languages possess either no literature 
at all or none worth mentioning. 

Bibliography. The standard books on Dra- 
vidian are the large work by Caldwell, Com- 
parative Grammar of the Dravidian^ or South 
Indian Family of Languages (2d ed., London, 
187 5 ) , and Crierson, “Munda and Dravidian 
I^anguages” (in the Linguistic Survey of India, 
vol. iv, 1906) 5 Forsyth, Highlands of Central 
India (London, 1871); Dalton, Descriptive 
Ethnology of Bengal (Calcutta, 1872) ; Reclus, 
Primitive FoUc (New York, 1890) ; Kingscote, 
Folk-Lore of Southern India (London, 1890) ; 
Oppert, Original Inhabitants of India (ib., 
1893) ; Baines, “Ethnography, Castes, and 
Tribes,^’ in Biihler, Enoyclopcedia of Indo-Aryan 
Research (Strassburg, 1912, with bibliography) ; 
Shilotri, Indo-Aryan Thought and Culture (New 
York, 1913); Thurston, Omens and Supersti- 
tions of Southern India (London, 1912). For 
the primitive Dravidian civilization, see the 
articles of J, F. Hewitt in the Journal of the 
Royal Asiatic Society. There is also a con- 
siderable special literature for each of the civi- 
lized Dravidian peoples. On the Dravidian 
languages, consult: Oust, Modern Languages of 
the East Indies (ib., 1878); Hulbert, Compara- 
f'ff Gram}! Of' rf Korean Language and the 
Drntidian of India ( (Seoul, 1906); 

Hunter, Comparative Dictionary of the Non- 
Aryan Languages of India (London, 1868). 
For Tamil, consult: Pope, First Lessons in 
Tamil (Oxford, 1891), and other works by the 
same author, including his English translation 


of the “NaLldiyar’’ (ib., 1893) ; Hultzsch, South 
Indian Inscriptions, Tamil and Sanskrit, trans. 
(Madras and Leipzig, 1890-95) ; Graul, ^Tit'u- 
valluvei-^s Rural, trans. (Leipzig, 1865). On 
Telugu: Arden, Progressive Grammar of the 
Telugu Language (Madras, 1873) ; Brown, 
Telugu-English and English-Telugu Dictionary 
(ib., 1852-54) ; Carr, Collection of Telugu 

Proverbs (ib., 1868). On Kanarese or Canarese 
and Malayalam there are several works pub- 
lished in Mangalore, southern India. 

DRAWBACK. A term used to designate the 
repayment of taxes, whether import duties or 
internal taxes, upon goods which are exported. 
Drawbacks upon goods imported wdiich are re- 
shipped in the original packages are rendered 
unnecessary by the warehouse system, which 
permits the deposit of goods in bond, without 
payment of taxes until they are withdrawm 
either for export or for home consumption, in 
which latter case the taxes must be paid. If, 
however, the imported goods are manufactured 
before the reexportation, drawbacks are neces- 
sary if the payment is to be remitted. In the 
case of goods subject to internal tax the grant- 
ing of drawbacks on the exportation of the 
goods serves the purpose of freeing the export- 
ing manufacturer from an increased cost of pro- 
duction through taxation, which his competi- 
tors do not have to bear. Great care must be 
exercised in the mode of assessing the drawback 
to avoid, on the one hand, taxation and, on the 
other, a bounty upon exportation. If the 
amount of the drawback is greater than the 
tax paid, it becomes* a direct encouragement to 
exportation, which may not be contemplated by 
the law. It is in this way that the so-called 
sugar bounties in Germany and some othet 
continental countries arose. 

In the United States drawbacks are allowed 
on imported articles exported for sale abroad, 
and on firearms. implements, etc., 

made of foreign '*i .i ■ h ' ■« m : ■ stocks and han- 
dles of wood grown in this country, provided 
the imported materials exceed one-half of the 
value of the whole material used. Every one 
entering merchandise for importation or ex- 
portation with right of drawback is required 
to deposit the original invoice of such merchan- 
dise with the collector, who causes an inspection 
to be made by the proper officer and the articles 
to be compared with their respective invoices 
before granting the permit for lading. No 
drawback is allowed on merchandise entitled 
to debenture under existing laws unless it be 
exported within three years from the date of 
importation. Drawbacks are also admitted for 
the exportation of distilled liquors and manu- 
factured tobacco on which internal-revenue taxes 
have been paid. 

DRA WB RIDGE. See BEinoE. 

DRAWING (from draw, AS., Goth, dragan, 
Icel. dragay to drag, probably connected with 
OHG. tragan, Ger. tragen, to carry). The 
delineation of form upon a given surface, usu- 
ally plane, by means of lines and tints or 
shades. Painting and drawing are broadly 
distinguished by the use of varied color in 
painting, reproducing the cplor^ of the object 
represented, while in drawing only the form 
and light and shade (or “modelling”) are rep- 
resented. The forms dd^ineated may be visible 
objects, forms imagined and presented as if 
actually seen, or purely arbitrary or abstract 
forms, as in ornamental patterns and mathe- 
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matieal ■ ■ . As the delineation of form 

lies at the foundation of all the plastic arts, 
drawing is the most important single branch 
of study in schools of art and of engineering. 
Since, moreover, the study of drawing trains 
the faculties of observation and memory to a 
high degree and develops an effective coordina- 
tion of the action of hand and eye, it has 
come to be recognized as of the highest educa- 
tional value in any system of mental discipline. 
It is therefore systematically taught in the 
public schools of nearly all countries that make 
any pretensions to a well-organized educational 
system. 

The^ drawing of visible objects is really the 
graphic recording of mental impressions received 
through the eye. The draftsman seeks to pro- 
duce upon the paper, by means of lines and 
tints, visual images which shall awaken in the 
beholder mental images and impressions as 
nearly as possible like those evoked directly by 
the objects represented. But, since the limita- 
tions of drawing in black and white on a plane 
surface forbid the complete presentation of all 
the visible facts and aspects of the original 
object, it is evident that the desired mental 
impression must be produced largely by sug- 
gestions, which stimulate the beholder^s imag- 
ination to supply whatever is lacking in the 
representation. The drawing, in spite of being 
merely, e.g., an aggregation of black lines and 
dots on white paper and but an inch or two 
in height and width, may so visibly suggest 
the outline, foliage, masses, light, and shade 
of a tree, that it evokes in the mind the im- 
pressions one experiences in seeing such a tree, 
and the imagination at once supplies the size, 
distance, detail, and color which the drawing 
lacks. Artistic power in drawing consists 
largely in the ability thus to create by sugges- 
tion a vivid impression of reality. A sketch 
is a drawing which attempts to present in a 
summary way only partial and momentary as- 
pects of the thing represented. An effective 
sketch is one in which the simplicity and vigor 
of the artist's personal interpretation of what 
he sees has not been sacrificed in the effort 
after elaborate finish. The judicious choice of 
what to show and what to omit calls for a 
highly developed taste and can he mastered 
only by long experience. A master’s sketch 
is worth a score of highly elaborated drawings 
by ’prentice hands. 

Free-Hand Drawing. Drawing in which the 
hand receives no assistance from mechanical 
appliances is called free-hand drawing. It lies 
at the foundation of all the arts of plastic 
design, sculpture not excepted, and constitutes 
an art in itself. Its greatest masters, like 
Raphael, Leonardo da Vinci, and Michelangelo, 
have been among the geniuses of their times. 
Even the greatness of such colorists as Titian 
and Veronese depends in large measure upon 
their consummate draftsmanship. See Pait^ting. 

The restrictions under which the artist labors 
in seeking to represent in black and white upon 
a plane surface the multitudinous aspects of 
visible objects have already been referred to. 
The different kinds and schools of drawing are 
distinguished by the ways in which these re- 
strictions are evaded or overcome. In outline 
drawings and in some sketches, only the ex- 
terior outlines an'd contours or salient edges 
and markings of an object or scene are shown. 
The power which these niay have of evoking 


complete mental pictures is indicated in the 
simple outline drawings on Greek vases and 
by black silhouettes of faces and figures. The 
power of pure line, even divested of accom- 
panying color, to suggest the most varied 
modeling of surfaces and to express the minut- 
est detail is admirably exemplified in Chinese 
and ‘Japanese art. The European schools, on 
the other hand, lay great stress upon values, 
or the rendering of the varied luminosities and 
gradations of light and dark in the objects 
represented, by corresponding gradations of the 
tones of the drawing; i.e., of the mixtures of 
black and white produced by the use of the 
pen and ink, pencil, crayon, charcoal, or sepia 
brush upon the paper. Even different colors 
may be to a certain extent suggested, or rather 
interpreted, in black and white by a careful 
rendering of their apparent values ; a dark 
red, e.g., being indicated by darker shading 
than a light blue or a yellow. The great artists 
of the Renaissance stand midway between the 
Japanese exponents of pure line and the modem 
European interpreters of values. Their draw- 
ings are wonderful for the purity, vigor, and 
delicacy of their lines, as well as for the skill- 
ful though somewhat convention ' 
of the forms as expressed by ' " ■ 

LiTfE; Imprbssioi^ist School of Fainting. 

Technic of Free-Hand Drawing. The funda- 
mental principles of the art are the same, 
whatever the medium employed. Good draw- 
ing demands, first of all, a trained sense* of 
form, i.e., the power to observe, to understand 
and appreciate, to remember, and to represent, 
form in general; or, in other words, the mas- 
tery of proportion. In drawing from any ob- 
ject or model the first essential is to observe, 
and sketch in, the dominant structural lines, 
contours, and masses, including the conspicuous 
high lights and deeper shades and shadows. 
The more important details are next added and 
corrected, and the minor details are left to the 
last. In executing these various stages of the 
drawing lightness of touch and surenesss of 
line are important qualities, attained only by 
long, and patient discipline. Taste and imag- 
ination are both exercised in the choice of what 
to show and what to omit, while experience 
alone endows the artist with the knowledge of 
the most effective methods for expressing the 
facts and aspects he is seeking to record. 

But the detailed technique of drawing varies 
greatly with the medium employed. The chief 
instruments are the pencil, pen, black crayon, 
charcoal, and brush. Of these the pen is the 
most exacting, since it makes an absolutely 
black mark on the white paper, and tints must 
be expressed by dots, closely serried lines, and 
crosshatching. The masters of pen drawing 
are invariably masters of pure line. With 
charcoal or crayon sauce the artist must, as it 
were, paint on his paper, fine lines being out of 
the question; so also with the brush, in sepia 
and other ^^>5^ash” drawings. The pencil and 
crayon occupy a middle ground, requiring the 
use of the line, but permitting broad, soft 
stre^es and stumped or rubbed-in shading. 
Very effective drsrAiiig- nr(! nifuh- by using a 
tinted paper — gray or pale blue— on which the 
high lights are laid on in white with chalk 
or Chinese white, and the darker shades and 
masses with the pencil, while the tone of the 
paper is left to represent the intermediate 
values. The great masters of the Renaissance, 



DBA WING 


DBA WING 246 


lacking the '‘lead’’ or plumbago pencil, which 
is a modern invention, used the lead point or 
a silver point on parchment or heavy paper, 
giving pale gray line; or, more often, sanguine 
or red chalk. The quill took the place of the 
modern steel pen, making a softer and broader 
stroke. 

Instrumental Drawing. For scientific pur- 
poses, for the working drawings from which 
buildings and machinery are to be made and 
erected, and for all purposes requiring great 
exactitude of representation, a different sort of 
delineation is necessary from that of the artist 
working with free hand. Free-hand, drawings 
are personal interpretations of visible forrn; 
in this lies their charm. Their value is artis- 
tic, not scientific; no two drawings of the 
same object by different persons, or by the 
same person at different times, can be abso- 
lutely alike. In mechanical or instrumental 
drawing, on the other hand, mathematical 
exactness of line and dimension is secured hy 
the use of various instruments, the most im- 
portant of these being the T-square, rule, and 
triangles, used in drawing right lines ; ^ com- 
passes for drawing circles and arcs of circles; 
dividers for laying off exact distences, the 
scale for determining and measuring dimen- 
sions, the protractor for laying off angles, and 
the ruling pen for drawing clean and faultless 
lines in ink; besides a considerable number of 
special appliances which cannot here be enu- 
merated. The object of drawings executed by 
these means is not to present the aspects of 
objects as we see them, but to furnish scien- 
tifically correct graphic records of the actual 
proportions and form relations of objects, usu- 
ally at a much reduced scale. This is effected 
by means of projections upon imaginary vertical 
and liori 25 ontal planes, called planes of projec- 
tion^ two dimensions of the object being shown 
in each projection. These projections^ comprise 
plans, or top views, showing the object as if 
seen from an infinite height above; elevations, 
or front, side, and rear views, as if seen from 
a point infinitely distant horizontally; and 
sections, which show the object as if sliced in 
two and the nearer half removed, exposing 
the interior structure. These projections show 
the correct geometrical relations of the various 
dimensions and parts of the stimcture or ob- 
ject, and by the use of two or more projections 
all its dimensional relations are exhibited. 
To assist the eye in interpreting these highly 
conventional drawings — ^which are really not 
pictures, but diagrams — ^they are often (espe- 
cially in architectural drawings ) made with 
the shadows cast as if by sunlight, falling on 
the object in each projection at an assumed 
and uniform angle. This angle is usually so 
taken that the rays, falling from in front of 
the vertical plane, downward to the right, are 
projected at' 45® to the ground line on either 
projection. The delineation of these conven- 
tional shadows is a branch of descriptive geom- 
etry and has received the name of sciography 
('shadow writing’). 

Instrumem.'.l d •%!'.*. is divided, according to 
its various JiI.:- y.w >' - into meohamoal draw- 
ing, a general term for all engineering drafting; 
machine drawing or the preparation of the 
working drawings for the con^ruction of ma- 
chinery; archiiect'ural drawing, ship drafting, 
topographical drawing, etc.: and the various 
purely mathematical divisions of descriptive 


geometry, stereotomy, or the preparations of 
drawings for cut stonework, crystallography, 
and the like. 

In architectural drawing and in most forms 
of machine drawing and engineering the pur- 
pose in view is to furnish diagrams of all parts 
of a structure or machine to be erected, drawn 
to exact scale and marked with the proposed 
dimensions, for the guidance of those who are 
to execute the work. For this purpose there 
are prepared as many plans as may be neces- 
sary, elevations of the various faces of the 
structure, and sections showing its internal 
arrangement. These are all drawn to a small 
scale, which may be from of an inch to 
the foot to ^ or even ^ of an inch to the 
foot (with approximately corresponding scales 
where the metric system is used). Many of 
the details of construction are shown in draw- 
ings to a larger scale, 1 foot being reprpented 
by % of an inch, 1 inch, or even 2 or 3 inches; 
and there are also prepared a large number of 
drawings of structural details of the full size 
of the intended work. At the mills, stoneyards, 
and shops where much of the work is executed, 
these drawings are supplemented by shop draw- 
ings prepared by the several contractors to 
assist in laying out the work and to serve as 
exact patterns for its execution. The largest 
shop drawings are those made in the mold lofts 
of the shipbuilders, each rib being drawn out 
to its full size on the smooth floor of the loft. 
The drawing of decorative details of carving, 
inlay, and other ornament in architectural work 
is of necessity chiefly free-hand work and in- 
volves an artistic element not called for in the 
purely scientific drawings above described. 

Perspective Drawing. Perspective drawing 
stands midway between free-hand or pictorial 
drawing and instrumental drawing, since it aims 
to represent the actual aspect of an object from 
a given point of view, and yet to do this is a 
matter less of personal and artistic interpreta- 
tion than of scientific determination. The ob- 
ject is shown with all the angular distortion 
and fiu which it exhibits to the eye 

placed ar the given point of view; but the 
exact angles, dimensions, distortions, and fore- 
; 't ' .»f each part are determined by 

I >1 ■ ..il processes and not by mere visual 

impressions. It thus forms a department of 
descriptive geometry, but the object is repre- 
sented, not as projected by parallel^ lines on 
two planes of projection, but as projected, by 
rays converging to the eye, upon an assumed 
picture plane (or rarely upon a cylindrical or 
even spherical surface) intersecting these rays 
and represented by the paper. The picture is 
absolutely correct only for the eye placed at 
the given point of view. All parallel lines not 
parallel to this plane are shown converging to 
points called vanishing points, and parallel 
planes in like manner converge towards van- 
ishing lines or traces. These are all deter- 
mined by rules and processes too intricate to be 
here detailed. (See Petrs peotive. ) There is 

also a form of angular projection called iso- 
metric projection, which shows all three dimen- 
sions at once* as does a perspective drawing, 
but with a uniform scale for all parts of the 
picture, while in true perspective the same 
actual dimension appears of varying size ac- 
cording to its distance from the eye. 

A perspective drawing, thus scientifically laid 
out as to its outline, may be finished, as to 
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line, color, light and shade, and accessories, 
in a pictorial and artistic manner, as in free- 
hand drawing; it then emerges from the cate- 
gory of scientific drawing into that of fine art. 
Indeed, no artist can masted the correct por- 
trayal of form, especially of scenery and build- 
ings, without training in perspective; it is ac- 
cordingly an important branch of study in all 
schools of art. It is absolutely indispensable 
to the scene painters and forms the basis of 
the illusory effects of the stage setting. The 
artists of the Renaissance were the first to 
reduce its principles to system, and many of 
them were carried away by the fascination of 
its possibilities; the later artists, especially 
the Venetians (notably Paolo Veronese and 
later Tiepolo), and thi- rt'hfi 
employed its resources wii’* • '!•. ■ “ ; 

in their great decorative paintings. Japanese 
drawings are interesting for their treatment of 
perspective, the point of view being in almost 
all cases assumed at a high elevation, giving 
an approximation to the effect of what is called 
“bird’s-eye perspective.” 

The Teaching of Drawing. The delineation 
of an object actually seen involves, first, 
observation, which comprises perception and at- 
tention; secondly, the memorizing or mental 
retention of the visual impression while the 
eye is momentarily withdrawn from the object 
to the paper; and thirdly, the coordination of 
the movement of the hand with the outlines 
of the memorized image. In drawing imaginary 
forms or designs originating in the artist’s 
mind, a mental image takes the place of the 
visible object, and imaginative and creative 
power — ^the ability to visualize clearly and dis- 
tinctly in the “mind’s eye” these mental images 
— is an important element in all draftsman- 
ship of the highest order. Skill in drawing is 
thus in quite as large measure dependent on 
intellectual factors as on skill of hand, and 
no system of teaching drnwing which confines 
itself to the mere (li>( ipbric <'f hand and eye 
can he considered as scientifically or philo- 
sophically correct. The draftsman draws best 
what he knoms best, because well-known forms 
are those most easily and clearly visualized, so 
tliat a thorough acquaintance with the widest 
range of forms is as essential to consummate 
draftsmanship as is manual skill in portraying 
them. Thus it is that constant drawing from 
life, from nature, from the object, not only gives 
facility of execution, but, by enlarging the 
range and increasing the thoroughness of the 
artist’s knowledge of forms, gives him greater 
resource and a broader grasp of form in general. 

Modern systems of teaching drawing to chil- 
dren in the schools generally recognize these 
principles. The earliest work in the kinder- 
garten and primary grades is such as to stimu- 
late the imaginative and picturing faculty of 
the child, while he is trained by modeling and 
weaving into familiarity with the more ele- 
mentary forms of common things. In sub- 
sequent grades the powers of accurate observa- 
tion are cultivalted and disciplined, while man- 
ual dexterity" is imparted almost insensibly by 
varied exercises in drawing from leaves, flowers, 
and still life, and from “flat copies” of orna- 
ment forms. In the higher grades drawing 
from .the east,, from the antique, and from the 
living model, in various media, such as char- 
coal, India ink, and crayon sauce, gives flexi- 
bility to the student’s powers of artistic ex- 


pression and trains his taste in the selection of 
what to represent and what to reject in his 
graphic interpretation of what he sees. He is 
also taught a proper method, or procedure, in 
the making of " * . and learns the 

correct use of ■ ■ ■ ■ and block out- 

lines, the importance of securing accuracy in 
the masses before attempting details, and other 
like principles of correct delineation. In par- 
allel courses, usually in connection with manual 
training, he has also been taught the elements 
of mechanical drawing. All these exercises are 
invaluable for imparting the power of quick, 
comprehensive, and accurate observation, pre- 
cision of eye measurements, and dexterity of 
hand — endowments all of which are useful in 
the affairs of life, quite apart from any direct 
application to the fine arts. The detailed 
methods and sequence of the instruction vary 
greatly in different systems. Some dwell es- 
pecially upon nature study; others emphasize 
the development of form memory; others again 
make large use of the forms of classic ornament 
to train at once the eye, the hand, and the 
taste. In the art schools generally the pupil 
begins by drawing from the fiat copy, then 
takes up drawing from the antique, i.e., from 
casts of antique sculpture, and, finally, enters 
the life class, in which he draws from both 
nude and draped living models. The criticism 
has been made that in too many of these schools 
the teaching follows the routine of apprentice- 
ship methods and lacks philosophical analysis 
and progressiveness; but this doubtless is not 
true of the most advanced among therm 

Bibliograplay. Among the more important 
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Drawing (London, 1857) ; Pennell, Pen Drawing 
and Pen Draughting (ih., 1889) ; Maginniss, 
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Perspective (New York, 1895) ; Spiers, Architec- 
tural Dratoing (London, 1888) ; also the inter- 
esting Album de Villard de Honnecourt, ed. by 
Lassus (Paris, 1858) ; Cyclopedia of Drawing 
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consult: Clarke, “Drawing in the Public Schools,” 
Report of the United States Bureau of Educa- 
tion, Circular of Information 1^0.2 (Washington, 
1874) ; Viollet-le-Duc, Learning to Draw (Eng. 
trans.. New York, 1886) ; Tadd, 'New Methods in 
Education (ih., 1899) ; Hatton, Figure Dratoing 
and Figure Composition (ib., 1905) ; Dodgson, 
“Art for Schools in the Reign of George III,” 
in the Connoisseur (1903) ; Memorial of the 
Teaching of Drawing, Scotch Education Depart- 
ment (London, 1907) ; Haney, Art Education 
in the Public Schools of the United States (ib., 
1908) ; Norton, Freehand Perspective and 
Sketching (Brooklyn, 1909); Dow, Composi- 
tion (New York, 1910) ; Speed, Practice and 
Science of Drawing (ib., 1913). For mechan- 
ical drawing, consult treatises of Anthony 
(Boston, 1903) ; Bartlett (New York, 1003) ; 
Jamison (ib., 1904). See Perspective; Line. 

DRAWING BOARD. A board on which 
drawing paper is strained' for painting in water 
colors. The paper is wetted for the purpose 
of being strained, and, when attached at the 
edges, it is permitted to dry and contract. For- 
merly the drawing hoard was fitted into a 
frame; the edges of the wet paper being made 
fast by the pressure of the frame on the hoarL 
But the much simpler drawing board which is 
now in use is made of a flat piece or pieces 
of wood, held together and prevented frotoi 
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warping by an edging of other pieces, the 
grain of which runs in the opposite direction. 
The wet paper is attached to the edges of the 
board with paste or thin glue and, when dry, 
becomes perfectly firm and flat. The same kind 
of board is used for charcoal or crayon draw- 
ing, in which case the paper is merely pinned 
to the board. 

DRAWPLiATE. A hardened steel plate with 
a graduated series of holes, through -which duc- 
tile metals are drawn in making them into 
wire. See Wibe. 

DEAY^TOW, Michael (1563-1631). An 
English poet. He was born in Hartshill, in 
Warwickshire. Of the events of his life hut 
little is known. He was a page probably in 
the household of Sir Henry Goodere, of Poles- 
worth, to whom he was indebted for his early 
education. In 1591 he was in London, although 
under James he failed in efforts to gain the 
royal favor. He began his literary career with 
a metrical rendering of parts of the Bible called 
The Harmony of the Church (1591). The 
volume was condemned by the authorities, and 
all but 40 copies of the edition were destroyed. 
This was followed, in 1593, by nine eclogues 
with the title The Shepherd’s Carland, and in 
1594 by a series of sonnets, in which was cele- 
brated some unknown woman, under the name 
Idea. Drayton’s famous sonnet (“Since there’s 
no help, come let us kiss and part”) belongs 
to a later period. England’s Heroical Epistles 
(1597) was a successful imitation of Ovid’s 
Heroidcs. In 1603 appeared a long historical 
poem, called The Barons’ Wars^ parts of which 
in another metrical form had been published 
seven years before. Some of Drayton’s very 
best work — as the Ballad of Agincourt — is con- 
tained in Poems, Lyrical and Pastoral (about 
1605). For many years he had been at work 
on a long “ ■■■*■! ■ It was published 

under the ■ ■ ■ (first installment 

1613; complete, 1622). Though monotonous as 
a whole, it contains fine passages. Drayton 
opened a new vein in the fairy poem Nimphidia, 
one of a collection of poems published in 1627. 
This new vein was further worked in the 10 
Nimphalls, in the Muses’ Elysium (1630). His 
Complete Works were published in 1748. He 
also collaborated in & ■ ’ ' . Though 

much of his work is . ■ he wrote 

many choice poems. We have nothing more 
dainty than his fairies and no finer martial 
ballad than his Agincourt. He was buried in 
Westminster Abbey. The Spenser Society has 
reprinted Poems of XOOS (1885-87); Poems, 
Lyric and Pastoral (1891) ; Poly~Olhion (1890) ; 
Mtises’ Elysium (1892). Consult: selections 
from the Poems, by Morley (London, 1878) ; by 
Bullen, privately printed at Chilworth (1883) ; 
by Brett (Oxford, 1907) ; Elton, Introduction to 
Drayton (Manchester, 1895) ; id,, M. Drayton: 
A Critical Study (London, 1906). 

DEAYTOH, WixxiAM Hen’BT (1742-79). 
An American Revolutionary patriot. He was 
born on me family estates in South Carolina, 
went to England in 1753, with Charles Cotes- 
worth Pinckney and Thomas Pinckney, was edu- 
cated at Westminster School and at Balliol 
College, Oxford, returned to South Carolina in 
1764, and soon afterward was admitted to the 
bar. In 1765 he was elected to the Assembly, 
in which he opposed the nonimportation agree- 
ment. In 1'769 he wrote, under the signature 
flpreeman/’ a series of letters against the “pa- 


triotic associations” of the time, which he 
charged with encroaching on private rights ; 
and largely on this account he was appointed 
privy councilor for South Carolina in 1771 and 
assistant justice in 1774. In the latter year, 
however, he published a vigorous antiministerial 
pamphlet, entitled A Letter from ^^Freeman” of 
South Carolina to the Deputies of 'North Amer- 
ica, Assem'bled in the High Court of Congress 
in Philadelphia, and for this he was removed 
from his positions as councilor and judge. He 
was President of the Council of Safety and of 
the Provincial Congress of South Carolina in 
1775; was made Chief Justice of the State in 
March, 1776; and in April, 1776, virtually pro- 
claimed the independence of South Carolina on 
the ground that King George III, having vio- 
lated American rights, had ‘*by the law of the 
land . . . abdicated the government,” and hence- 
forth had “no authority” in the former Col- 
ony. He was acting President of the State 
for a short time in 1777, during the absence 
of John Rutledge, and from 1778 until his 
death was a prominent member of the Con- 
tinental Congress. He wrote a number of 
powerful pamphlets and planned a history of 
the Revolution. A large part of his manuscript 
was destroyed on the ground that it contained 
important state secrets, but two volumes sur- 
vived, covering the history of the Southern 
Colonies between 1773 and 1776, and these sub- 
sequently served as the basis for a work by 
his son, John Drayton (Governor of South 
Carolina in 1800-02 and 1808-10), entitled 
Memoirs of the Ameincan Revolution Relating 
to the State of South Carolina (Charleston, 
1821). 

DEEAMING (from dream, OS. drom, Icel. 
draumr, OHG. troum, Ger. Traum, dream ; 
probably connected ultimately with OHG. 
ti'iogan, Ger. trugen, Skt. druh, to deceive, 
OPers. drauga, a lie). In the profoundest sleep 
there is, so far as we can tell, a total lapse of 
mentation; the conditions of the formation of 
a consciousness are not realized. There has 
been, it is true, much di-puu- as to whether the 
mental life is ever really extinguished in sleep; 
and we cannot deny the possibility of a con- 
tinuance of bare organic sentiency, which is 
lost, on waking, in the richer ideation of the 
normal consciousness. But, however that may 
be, introspection gives us no psychological war- 
rant for the assumption of mental process durr 
ing deep sleep. In the lighter stages of sleep, 
on the other hand, there is intermittent menta- 
tion; we “dream,” and the dream consciousness 
is in large measure accessible to our analysis. 

It is probable that dreams, in the great ma- 
jority of cases, are started by the stimulation 
of some sense organ and do nbt take their 
origin within the brain itself. We may darken 
our bedi’oom as we will, but we cannot rule out 
the “intrinsic gray” or “light dust” of the 
retina; nor the throbbing and buzzing of the 
blood circulation in the ear; still less can we 
eliminate cutaneous and organic stimulations. 
There is, then, always the possibility of a sense 
impression finding its way to the brain during 
sleep. If, now, we keep our eyes closed as wc 
wake from a visual dream, t^e can often trace 
the dream pattern in the light dust that is seen 
upon the field of the closed lids; while, con- 
versely, if we note the pattern of the light dust 
before we fall asleep and then have ourselves 
waked, we find that the dream has taken its 
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form and character from the peripheral exci- 
tations. Here is clear evidence that the brain 
has received its dream cue from the eye. Sim- 
ilar tests have been carried out, with similar 
though less striking result, upon the other sense 
organs. As a general rule, then, the dream 
consciousness seems to be started by some sen- 
sory stimulus, though, having once originated, 
it may continue its course in obedience to the 
laws of association (q.v.) without any further 
interference from the outside. 

We have supported this conclusion by an 
appeal to the eye; and the appeal has doubtless 
appeared quite natural. For dreams are pre- 
dominantly visual — so strongly visual, indeed, 
that it is not rare to find them defined, in so 
many words, as “trains of fantastic images.'*^ 
There is good reason for this preponderance of 
visual mind stuff in dreams. 1. Most of us 
in the waking life are likely to think, imagine, 
and remember in visual terms; we are “eye- 
minded.” It is evident that this ingrained 
habit of mind towards visualization must show 
itself in dreams. 2. The retina is in a con- 
stant state of intrinsic excitation during sleep; 
the retinal gray and the light dust will, if only 
the chance be given them, make themselves 
known in sensation. 3. And the chance must 
be given them fairly frequently. For sight is 
the first sense to disappear, as sleep comes on, 
and the last sense to be regained on waking; so 
that the eye may be stimulated during sleep 
with a moderately high degree of intensity, 
while the sleeper is still not disturbed. Dreams, 
however, are by no means exclusively visual. 
Next in order of frequency to dreams of sight 
stand, perhaps, the dreams whose principal 
material is organic and temperature sensations. 
It is curious to note that dreams which are 
initiated by an organic sensation (a pain, a 
suffocation, a cramp) are oftentimes translated 
into terms of vision. A slight intercostal pain 
may be dreamed of “in kind” as a dagger 
thrust or the bite of a mad dog; but we shall 
probably see the dagger and tiie dog — and in 
many cases these will be the main objects of 
the dream, the organic sensation being present 
merely as a vague discomfort. So the rhythm 
of breathing may be “seen” as a flight of birds 
or of angels; and an irritation of the skin may 
be “seen” as a host of caterpillars or beetles 
crawling over us. This fact of translation into 
the language of sight has done much to divert 
attention from the very common occurrence 
of organic sensation in the dream life. In the 
third (or, as some authors would say, in the 
second) place 4 ^ome dreams of hearing,^ Con- 
versation is the one form of external stimulus 
that in everyday life approaches the visual 
stimuli of our surroundings in regularity and 
insistency, and fragments of conversation are 
the most frequent auditory constituents of 
dreams. Sounds like the humming of bees and 
the clatter of musketry — ^the dream interpreta- 
tions of the intrinsic noises of the ear — follow 
next in order. Tonal or musical dreams occur, 
but are rare. Finally, the senses of smell, 
taste, and cutaneous pressure may and do con- 
tribute elements to our dreams; but these ele- 
ments are extremely liable to visual transla- 
tion and appear but rarely in pure form. 

The dream consciousness is not confined, of 
course, to sensations, perceptions, and ideas. 
Every mental formation ' that is found in the 
waking life may be represented (or simulated) 


in the dreaming state. Thus, the presence of 
emotion in dreams — surprise and excitement, 
fear and shame, disappointment and anger, 
jealousy and perplexity — is a matter of experi- 
ence. Indeed, the appearance of emotion fol- 
lows almost as a matter of course from the large 
part played in dreaming by the organic sensa- 
tions. (See Feelixg; Emotion.) We have, 
further, frequent instances of passive memory* 
i.e., of the recognition of persons or places — 
recognitions which our waking consciousness not 
seldom declares to be false recognitions, but 
which none the less have the true reeognitive 
form and “feel”; of active memory, efforts of 
recollection; of passive '■ ^ si*" the sup- 

plementing in idea of the . : , -s lore us in 
(seeming) perception; of active imagination, 
e.g., the writing of poetry; of resolve and vol- 
untary endeavor; and of active attention. In 
illustration of the latter we may take the follow- 
ing drearn : “I was trying to find the name of a 
philosophical writer which I knew began with 
D. I ran through the index of the book I held 
in my hand, but could not find the name. Then 
I went to the shelf, took down another book, 
and ran through its index in the same way, with 
successful result.” So far, indeed, may this 
reproduction or simulation go that we sometimes 
dream that we are dreaming. We say, in ordi- 
nary life, ^^The whole thing seemed like a 
dream”; and the same experience of dream- 
likeness reoccurs in the dream consciousness. 

We have spoken of the “reproduction or simu- 
lation” of mental formations. Our dream poetry, 
if it be really composed during sleep and not 
in the half-waking state before complete arousal, 
is neither rhyme nor reason; the foreign lan- 
guages that we speak so fluently in dreams are 
unfamiliar to us in the waking life; our dream 
resolves are ineffective ; our dream recogni- 
tions, as we have said, are oftentimes false. 
These observations have led to the theory that 
the dream consciousness is composed, in reality, 
of a mere panorama of images; and that the 
complex mental formations which seem to occur 
in dreams are really imaginary. There is, how- 
ever, no cause for going behind the clear ver- 
dict of introspection. The formations occur; 
but, owing to the extreme limitation and irregu- 
lar distribution of attention in the dreaming 
state, they show characteristic differences from 
the <orTi formations of the waking life. 

Here, indeed, is the crucial problem that the 
d* n'*- • - I .. pi - •■■ychology. IJie arrangement 
of •!; g is fantastic and disorderly ; 

yet, as the dream comes, we accept its events 
and incidents unquestioned, taking everything 
for granted. How are we to account for these 
seemingly opposed facts? 1. The fantastic na- 
ture of the dream is explained by the almost 
unrestricted freedom of association "in the dream 
consciousness. Our waking consciousnesses are 
regulated by pressure of outside circumstances. 
In dreaming, as in reverie, there is a practical 
absence of regulation: an idea of our childhood 
is as likely to arise as an Idea of yesterday; 
the sequence of ideas may be logical, but may 
also be determined by the most trivial and 
irrelevant of connecting links. As a rule, the 
fundamental things of mind (space perception, 
personal identity) remain; but even these may 
undergo dissociative changes. Association is 
uncontrolled and has free play. 2. On the other 
hand, dream ideas are intensive and impressive. 
The sleeping brain is generally inexcitable; 
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when, however, an excitation makes its way to 
the cortex, the result is out of all proportion to 
the intensity of stimulus. It is as if the active 
part of the brain drained the inactive part of 
a portion of its stored energy. Moreover, the 
scenes in a dream come always in single file. 
Consciousness has nothing of the “thickness” and 
complexity, the wealth of “fringes” and marginal 
elements, that it has in waking. The part of 
the brain stimulated is a strictly local area; the 
greater part of the cortex is still quiescent. 
Now, this narrowness of consciousness means 
that we have no means of comparing the dream 
event with the data of our past experience; the 
event does not fall into relations, but stands 
alone. But an idea which is at once impressive 
and uncontradicted is, of course, accepted and 
believed. Hence is it that the dream, despite its 
absurdity when recounted in the normal environ- 
ment of the waking life, provokes no scruples or 
hesitancies as we dream it. 

Primitive belief and popular superstition have 
always tended to ascribe importance and mean- 
ing to dreams, although, needless to say, without 
the justification of a systematic gathering of 
facts. ( See Divination. ) Of late years, however, 
the interpretation of dreams ha« been placed by 
the work of S. Freud (q.v.) upon a more scien- 
tific basis. Freud was led to the^ study of 
dreams through their observed relation to cer- 
tain other abnormal states, notably to hysteria 
(q.v.). He holds that a single method is ade- 
quate to the interpretation of dreams and to the 
explanation of hysteria: the method of “psycho- 
analysis,” which consists essentially in eliciting 
and evaluating as many as possible of the ideas 
associated in the subject's mind to the ideas of 
the dream or of the hysterical complex. Ac- 
cording to Freud, dreams represent the fulfill- 
ment of wishes. In the dreams of children the 
wish is undisguised and the representation is 
direct. Adults, however, remain even in sleep 
under the pressure of a social training to re- 
press and censor the expression of certain wishes 
(especially those of a sexual nature), so that the 
wish can be represented in the dream only in 
symbolical or, so to say, allegorical form. The 
ideas set up by the peripheral excitations men- 
tioned above thus constitute a “patent content” 
which disguises, though it cannot wholly con- 
ceal, the “latent content” of some definite wish 
fulfillment. 

Consult: Wundt, Human and Animal Psy- 
chology (London, ISOfi) ; id., Grundisuge der 
physiologisohen Psychologic (Leipzig, 1908-11) ; 
Delboeuf, Questions de philosophic ei de soicfioe: 
Le sommeil et Ics r$ves (Paris, 1885) ; Maury, 
Le sommeil et les rives (ib., 1865) ; Hammond, 
Bleep and its (Philadelphia, 

1869); Havelock I Hi-, 'Jhr World of Dreams 
(Boston, 1911) ; S. Freud, The Interpretation 
of Dreams (New York, 1913). 

DBEAM LIFE: A Fabijs of the Seasons. 
A series of sketches by Donald G. Mitchell 
(1851), a companion volnme to his Reveries of 
a Bachelor. 

DREAM OF ETT'G-ENTE AORAM, The. A 
poem by Hood (1829), detailing an imaginary 
dream narrated by Hxigene Aram (<bv,) in mak- 
ing confession to a child of the murder ,of Olaark. 

DREB^BEL, Ooknelis van ( 1572-1 634j) . A 
Dutch inventor. A peasant by birth, he Ivon 
tlie favor Of the emperors Rudolph II and Fer- 
dinand II, and of King James I of England. 
The last 14 years of his life were spent in Lon- 


don, where his discoveries in new processes for 
dyeing wool and silk (afterward used by the 
founders of the Gobelin manufactures), and 
Ms clever inventions, among them a compound 
microscope and a machine for perpetual motion, 
gave him the reputation of being a sorcerer. 
Drebbel has left two treatises, published in 
Dutch (1608), in Latin (1621), and in French 
under the title Deuw traites: De la nature des 
elements y De la quintessence (1673). 

DREBER, dra'ber, Hjeinrich, called Franz 
Deeber (1822-75). A German landscape painter, 
born at Dresden. He studied at the Dresden 
Academy and under Ludwig Richter and finally 
— as the stipendiary of the Dresden Academy— 
at Munich and at Rome, where he joined the 
group of painters under Reinhart and thereafter 
resided. His paintings, which were not appreci- 
ated during his lifetime, are distinguish^ by 
fine and delicate color and poetic conception. 
He frequently introduced antique figures and 
folk scenes into his landscapes. Among his 
best productions are : “Autumn in Sabine Moun- 
tains,” “Landscapes with Ruins,” and about 500 
drawings in the National Gallery, Berlin; “Good 
Samaritan” (1848, Dresden Gallery); “Sappho” 
(Schack Gallery, Munich) ; “Evening Voices” 
and “Landscape of the Campagna with Washer- 
women” (Gallery St. Luca, Rome). Although 
Dreber led a very retired life, he undoubtedly 
influenced such painters as Boecklin and the 
younger Preller. 

DRED. A novel by Harriet Beecher Stow^e 
(1856), exposing the conditions of the Southern 
slave system. The title character is a fugitive 
slave. A new edition appeared, 10 years later, 
entitled Hina Gordon. 

DREDGE ( assibilated form of drag, AS., 
Goth, drag an, Icel. draga, OHG. tragan, Ger. 
tragen, Eng. draw, drag). ^ Any device for re- 
moving and bringing up solid substances, or ma- 
terial from under water. The simplest form of 
dredge is that used by oyster fishers, which con- 
sists of a strong bag or net whose mouth is kept 
open by a metal ring, and which is operated by 
hand by means of a long pole to whose end it is 
attached. The deep-sea dredge used by scientists 
for collecting samples of the sea bottom, with 
its plant and animal life at great depths, is a 
device similar in its general construction to the 
oyster dredge, but is, of course, attached to a 
long wire cable and opei'ated by being dragged 
along the bottom until filled. (For illustration 
and description, see Deep-Sea Exploration.) 
In engineering a dredge is an excavating device 
employed in deepening channels and harbors, re- 
moving submarine obstructions,^ such as shoals 
and bars, raising gold-hearing sand, and for 
general excavating under water. 

Dredges may be divided into several classes, tke 
principal of which are dipper dredges, ladder (or 
elevator) dredges, and hydraulic-suction dredges. 

Tlie Dipper Dredge is similar in its construc- 
tion to tlie ordinary steam shovel, except that 
the platform carrying the machinery consists of 
a barge instead of a car. In the ordinary 
dipper dredging machines a mast or A-frame is 
mounted on the front end of the barge and ser\’es 
to support the top end of an inclined boom 
whose bot’^m end is pivoted to a suitable ca«it- 
ing on the deck of the barge, so that it can 
swing partially around like the boom of a der- 
rick. Betw’een the two parallel timbers of this 
boom is inserted a long timber carrying at its 
outer end a dipper or scoop open at the top and 
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OSGOOD DIPPER DREDGE. The dipper carries 15 
cubic yards of material^ and works in depths up 
to 50 feet. 


1. OSGOOD CLAM SHELL DREDGE. This dredge has a 
bucket of ten cubic yards capacity^ and digs to a 
depth of 80 feet. 
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SUCTION DREDGE USED ON PANAMA CANAL. PASSING THROUGH GATUN LOCK 

LADDER DREDGE ‘^COROZAL" USED ON PANAMA CANAL. BEACHED ON PERIGO ISLAND FOR 

REPAIRS 
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closed by a door at the bottom. By means of 
suitable mechanism this dipper is thrust down 
to the bottom and given a scooping motion which 
fills the dipper; the next operation is to raise 
the dipper and b;. -v g the boom to one side 
bring it over an r.iii r'-I '*g barge, when the latch 
holding the bottom door is unlocked and the 
contents of the dipper ar ' into 

the barge. By successive ' , ^ ■ : ! ■ these 

operations the bottom is excavated to such a 
depth as may be desired. To resist the digging 
thrust of the dipper, the scow is provided with 
vertical timbers or spuds, which can be thrust 
down into the bottom and so prevent the barge 
from moving. Dippet dredges are more exten- 
sively used in America than in European coun- 
tries. The largest dipper dredges in existence 
are the two 15-eubic-yard dredges put in service 
in 1914 on the Panama Canal, to be used there 
for permanent maintenance of channel depth. 
The hull of these dredges, which are in dupli- 
cate, is of steel, approximately 136 feet long, 
44 feet wide, drawing 15% feet of water. They 
are driven by tandem compound steam engines 
wdiich operate the dredging as well as the pro- 
pelling machinery. Each dredge has two in- 
terchangeable dipper buckets of 15 and 10 cubic 
yards’ capacity respectively, and the dipper 
handle is an Oregon fir stick 72 feet long. These 
dredges can operate at a depth of 50 feet of 
water. 

Another form of dredge, known as the Grapple 
Dredge, is constructed much like the dipper 
dredge in respect to the barge, A-frame, and 
boom; but instead of a dipper the excavating 
device proper is a grapple which is so suspended 
from the end of the boom th^t it can be lowered 
to the bottom and raised with its load.^ One 
of the most common forms of grapple is the 
clamshell, which consists of two parts hinged 
together much like , the two parts of a clam- 
shell. The mechanism which rais^ and lowers 
the grapple also senses to open and close its 
jaws. In operation the grapple, with its jaws 
open, is lowered to the bottom, into which its 
weight cau?-os it to t-ink partly: the jaws are 
then closed and thuss gra-p a quantity of ma- 
terial, whicb is rai'iod and discharged into a 
scow by opening the jaN^s again. When the 
material to he excavated is hard, the grapple is 
provided with teeth, and, when so equipped, it 
can be used to excavate loose rock. Sometimes 
the grapple consists of several sectors of a 
sphere, when it is called an orange-pcH.d bucket. 
'One of the largest ^apple dredges over built 
was iL-ign* d i«''' ii-c in constructihg the Buffalo 
(hr. V.,- I n nk’A.irer. The hull was Of wood, 120 
feet long, 40 foot beam, and 12% feet deep, with 
a false bow and stern to 'make it tow more 
easily, which increased the total length to 160 
feet. The A-frame was 50 feet high, and the 
boom was 65 feet long. The bucket was of the 
clamshell type, with a capacity of 10 cubic yards 
and weighing 15 tons. At Buffalo, Ni. Y., this 
dredge worked in water 65 feet deep, and loaded 
10 or 11 scows of 400 cubic yards^ capacity in 
10 hb-EETS. 

Iiadder, ox Elevator, Dredge consists 
toll’ for the support of' the excavating 
machciijexy much like the hull of the dipper or 
grapp^lo dredge; but the excavating mechanism 
is eseentMly- different. An elevated structure 
on the carries' a long girder whose top end 
is hingfed' borizbnthlly to the top of the frame- 
work, and whose "Other end extends down through 
YoL. YIL— 17 


a wellhole in the hull to the bottom of the 
water. There is a sprocket wheel at each end of 
this girder, over which a flexible endless chain 
is made to run by power applied to the upper 
sprocket wheel. At intervals along this chain 
are attached scoop buckets, which of course 
travel with the chain. As each bucket reaches 
the bottom of the girder, which is in contact 
with the bottom of the channel being excavated, 
it scoops up a portion of the material and 
carries it to the top of the girder, where the 
load is discharged as the bucket passes over the 
upper sprocket wheel. The buckets discharge 
into clr.'-' fco scows moored alongside 

or to ‘ 'ii'- ' '.I- dredge itself. Sometimes 

the girder, with its chain of buckets, is arranged 
to pass over one or both sides of the dredge 
hull instead of through an inside well. The 
Panama Canal dredge Gorozal is the largest 
machine of this type. It is housed in a hull 
268 feet long, 45-foot beam, and drawing 17 feet 
under maximum load. There are 40 54-cubic- 
foot and, for alternate use, 40 34-cubic-foot 
buckets mounted on the endless chain, which 
runs on a boom capable of digging at a depth 
of 50 feet. The dredge has a capacity of 1200 
cubic yards per hour in sand or mud and some- 
what over half that amount in hard clay and 
bowlders. The ladder, or elevator, dredge is 
used extensively in removing gold-hearing sand 
and will be found discussed and illustrated 
under Gold Mining. 

Suction Dredges are extensively used where 
the material to be excavated is mud, sand, or 
other soft matter which can be mixed with water 
and pumped through pipes. The excavating ma- 
chinery consists of a suction pipe which can be 
lowered through a well or over the side or end 
of the hull, a centrifugal pump for sucking or 
drawing a stream of water through the suction 
pipe, and a discharge pipe through which the 
pump discharges the water thus sucked in. In 
operation the end of the suction pipe is lowered 
to the soft bottom and partly buries its end in 
the material. The pump is then started and 
sucks a stream: of water and mud through the 
suction pipe and discharges it into the discharge 
pipe. In most dredges of this type the end of 
the suction pipe is provided with revolving cut- 
ters or with water jets to loosen the material, 
so that it will be more easily drawn into the 
suction pipe. The discharge pipe may load to 
hoppers in the dredge, or it may be extended to 
the shore and dischsEirged at some point where 
land is to be filled in or where the waste material 
will do no injury. The two suction dredges built 
during 1900 for removing the 40,000,000 cubic 
yards Of sand and mud in the East Channel im- 
provement of ;Kew York harbor are among the 
most complete suction dredges of the hopper type 
ever built. These dredges have hulls 300 feet 
long, with a beam of 52% feet and a depth of 
25 feet. The hoppers on each dredge have a 
capacity of 2800 cubic yards and occupy a space 
of 125 feet amidships on each side of the hull. 
Between the two rows of hoppers is the well for 
the suction pipe. Water jets are used to loosen 
the material; The centrifugal pump has a ca- 
pacity of 75,000 gallons of water per minute. 
The dredge is provided with its own propelling 
machinery. , • 

^ ^ The four types of dredges which have been 
briefly described are often modified in their 
construction and arrangement for special us^s> 
and the features of one type are often combmed 
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with the features of another type to form a 
combination machine. The best descriptions 
of dredges are to be found in the various en- 
gineering society periodicals and the engineer- 
ing papers of Europe and America. Consult C. 
Prelim^ Dredges and Dredging (New York, 
1911). 

DREDGING, Deep-Sea. See Deep-Sea Ex- 
ploration. 

DRED SCOTT CASE. One of the most im- 
portant cases ever decided by the Supreme Court 
of the United States. It came up from the 
lower court on an agreed statement of fact. One 
Dred Scott, a slave owned by Dr. Emerson, of 
the regular army, a resident of Missouri, had in 
1834 been taken by his owner into Illinois, a 
Commonwealth where slavery was prohibited, 
and had later (1836) been taken into what is 
now Minnesota — a part of the Louisiana Pur- 
chase, in which slavery was expressly prohibited 
by the Missouri Compromise of 1820 (q.v.). 

While on free territory (1836) Scott had been 
allowed to marry, his wife being a slave, also 
owned by Dr. Emerson; and later — in 1838 — 
with his wife and a child born to them on free 
soil, he was taken back into Missouri. In 1848 
he resolved to sue for his freedom, and in this 
purpose he was gratuitously aided by prominent 
lawyers of free-soil beliefs. The chief ground 
of his contention was that, tlnoiiLdi his residence 
in territory where slavery was prohibited, he had 
lost his status as a slave and acquired that of a 
freeman. The Supreme Court of Missouri, how- 
ever, held (1852) that, upon being brought back 
into territory where slavery was legal, the status 
of slavery reattached to him and that he had 
no standing before the court. As involving a 
question under the Federal laws and Constitu- 
tion, the case was brought in 1854 before the 
Federal Circuit Court, which held that Scott 
was a citizen of Missouri and could be a party 
in a suit before a Federal court, but decided 
the case against him. The case was then taken 
on appeal to the Supreme Court of the United 
States, where the chief legal question was as to 
the correctness of the lower court’s decision that 
the Federal court might take jurisdiction of 
a case brought by a person of such a status as 
was that of Scott. The case was argued at 
length in 1855 and 1856, and the decision was 
not finally handed down until March, 1857. 
The Supreme Court held (Curtis and McLean 
dissenting) that the Circuit Court had erred in 
entertaining the suit, because Scott was not a 
citizen and therefore was not entitled to any 
standing in the courts; that, at the time of the 
formation of the Constitution, negroes descended 
from negro slaves were not, and could not be, 
citizens in. any of the States; and that there 
was no power in the existing form of govern- 
ment to make citizens of such persons. This 
point was so decided by a majority of the court. 
In the course of his decision Judge Taney used 
the following languag-e: ‘Tt is difficult, at this 
day, to realize the state of public opinion in 
relation to that unfortunate race which pre- 
vailed in the civilized and enlightened portions 
of the world at the time of the Declaration of 
Independence and when the Constitution was 
framed and adopted. But the public history of 
every European nation displays it in a manner 
too plain to be mistaken. They had for more 
than a century before been regarded as beings 
of an inferior, order and altogether unfit to 
associate with the white race, either in social 


or political relations; and so far inferior that 
they had no rights which the white man was 
bound to respect, and that the negro might 
justly and lawfully be reduced to slavery for 
his benefit. He was bought and sold, and 
treated as an ordinary article of merchandise 
and traffic, whenever a profit could be made by 
it. The opinion was at that time fixed and 
universal in the civilized portion of the white 
race.” The single sentence, “no rights which the 
white man was bound to respect,” has often been 
quoted apart from its connection, though it was 
designed merely as a statement of opinions 
prevalent when the Constitution was adopted. 
A dissenting opinion, however, was read by Mr. 
Justice Curtis, showing the error of Chief Jus- 
tice Taney’s historical argument against the 
possibility of such persons attaining citizenship, 
and forcibly contending that, as nothing had 
been shown except that Scott was a negro and 
was descended from negroes who had been 
slaves, his claim to citizenship had not been 
seriously controverted. Not content with de- 
ciding the only question of law involved, the 
Chief Justice, in an obiter dictum which has 
become historic, went further and undertook 
the discussion of matters generally considered 
foreign to the case and not necessarily involved 
in the decision of the lower court. Taking up 
the subject, at that time of vital importance, 
of the power of Congress over the Territories, 
the majority of the court held that the Missouri 
Compromise was unconstitutional ; that the 
power of Congress to govern the Territories was 
subordinate to its oblsLMtion to protect private 
rights in property; that slaves were property 
and, as such, were protected by the constitu- 
tional guarantees; 'that Congress had no power 
to prohibit a citizen of any State from carrying 
into any Territory slaves or any other property; 
and that Congress had no power to impair the 
constitutional protection of such property while 
thus held in a Territory. By this dictum (from 
which Curtis and McLean wholly, and Catron 
partially, dissented) one of the extreme doctrines 
of the proslavery party was affirmed as correct, 
and even the dogma of ‘'^popular sovereignty” 
was discountenanced. The decision, coming im- 
mediately after the inauguration of Buchanan, 
aroused intense feeling, made still more clear 
the issues which were to he decided in the im- 
pending crisis, and impressed upon the North 
the seriousness of the task of the party of 
freedom, when opposed both by the executive 
and by the judicial departments of the national' 
government. The full text of the decision is in 
vol. xix of Howard’s United States Reports, 
Consult also: Tyler, Life of B. B, Taney (Balti- 
more, revised ed., 1872) ; G, T. Curtia, Memoirs 
and Writings of Benjamin R. Curtis (Boston, 
1880) ; Corwin, “The Dred Scott Decision in the 
Light of Contemporary Legal Doctrines,” in 
Amei'ican Ifislorwal Review, vol. xvii (1911), 

DREIBDND, dri'boont. See Triple Alli- 
ance. 

DREISER, dri-sSr, Theodore (1871- ). 

An American editor and author, born in Terre 
Haute, Ind., and educated at Indiana University. 
Taking up newspaper work on the Chicago Daily 
Globe (1892), he was later dramatic editor a^d 
traveling correspondent of tlie St. Louis Glohe- 
Democrat (1892-93) and traveling correspond- 
ent of the St. Louis R&pubUo (1893-94). Sub- 
sequently he did special work for a number of 
magazines, and was editor of Smithes Magazine 
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(1905-06), managing editor of the Broadway 
Magazine (1906-07), and editor in chief of the 
Butterick publications (1907-10), Besides his 
special magazine articles, he is author of Bister 
Carrie (1900; 3d ed., 1912); Jermie Gerhardt 
(1911) ; The Financier (1912) ; A Traveler at 
Forty (1913); The Titan (1914). 

I)EEISSElsr''SI!A (Neo-Lat., from Dreyssen, a 
Belgian naturalist). A genus of small lamelli- 
branchiate niollusks, allied to the mussels. 
Dreissensia polymorpha is interesting because, 
having been accidentally introduced from its 
native home about the Caspian Sea into western 
Europe, it has fully established itself and has 
invaded water pipes in many districts of Great 
Britain, becoming a nuisance. It is capable of 
living a long time out of water with its valves 
closed and may have come to Great Britain on 
timber imported from the Continent. 

DEEEIlTCOTJBrT, drS.-l^N'k^r', Chaeles 
(1595—1669). A French Protestant theologian, 
born in Sedan. In 1620 he went to Paris and 
was made minister of the church at Charenton. 
Among the best known of his writings, many of 
which were popular in English translations, are: 
De la perseverance des saints (1625) ; Du juhilS 
des iglises reformees avec le jubil4 de Teglise 
romaine (1627) ; Consolations de Vdme fidele 
centre les frayeurs de la mort (1651), to pro- 
mote the sale of which Defoe wrote the Ap- 
parition of Mrs. Teal. He wrote a catechism 
C1642) and many anti-Catholic pamphlets. 

DREN^TELN," Alexander Romanovitch 
(1820—88). A Russian soldier, born in Kiev, 
He entered the army in 1838, in 1867 became 
adjutant general, and in 1877, at the outbreak 
of the Russo-Turkish War, was appointed to the 
command of the reserves in Rumania. Froi^ 
1878 to 1880 he was director of the third section 
of the Imperial Chancellery, in which capacity 
he controlled that portion of the Russian police 
which had to do with political offenses. An 
attempt upon his life was made by a Nihilist in 
1879. In 1880 he was appointed a member of 
the Imperial Council and Governor-General of 
Odessa, in the latter capacity being transferred 
to Kiev a year later. 

DREP'AFTTJML See TRAPAm. 

DRESBEKT, drSz'den. A town of Kent 
Co., Ontario, Canada, at the head of navigation 
on the Sydenham River (Map: Ontario, B 8) 
and on the Erie and Huron division of the PSre 
Marquette Railroad. It has flour mills, eleva- 
tors, grist mill, foundry, hnilders^ factory, plan- 
ing mill, cannery, and creamery. It is situated 
in a feriile farming district producing, in addi- 
tion to the -tuple agrhuUur<i1 products, sugar 
beets and tobacco. ih»|) l('(il. 1613; 1911, 1551, 

BRESBEET^ drSz'den, Ger. pron, dras'den. 
A city of Germany, capital of the Kingdom of 
Saxony, situated on both hanks of the Elbe, in 
lat. 51° 3' 3" N. and long. 13° 44' E., by rail 
71 miles east-southeast of Leipzig and 111 miles 
south of Berlin (Map: German Empire, E 3). 
The Elbe separates the Alt&tadt and Friedrich- 
stadt and their eight suburbs on the left bank 
from the Neustadt and Antonstadt with their 
suburbs on the right bank. The river is crossed 
by fiveEjMges. The Augustus Bridge, built in 
the fourteenth ceutury, was replaced in 1727—31 
by a stnictnre 1420 feet long; with 16 arches ; this 
was demolished, and, was replaced in 1908-09 by 
a wider bridge; known a 3 the Frederick Augustus 
Bridge. In the. Altstadt^.the streets are mostly 
narrow; in theNeustadt they are more spacious. 


Dresden has numerous squares and parks, both 
in the old and the new parts. Its largest park, 
the Grosse Garten, is situated southeast of the 
Altstadt and contains, besides numerous statues, 
a museum of antiquities and a zoological and a 
botanical garden. It was laid out in 1870 and 
contains 383 acres. The most noteworthy of the 
squares of the Altstadt are the Altmarkt, the 
Neumarkt with its Luther Memorial, the 
Theater-Platz with the statue -of Kang John by 
Schilling, and the Schloss-Platz. Across the 
Elbe the principal squares are the Albert, the 
Kaiser Wilhelm, and the Alaun. Along the left 
bank of the Elbe lies the Briihl Terrace, the 
finest promenade of the city. It is about half a 
mile long, with a beautiful staircase decorated 
with gilded statuary. The churches of Dresden 
are numerous but none of them is of great in- 
terest. The church of Our Lady in the Nen- 
markt, dating from the beginning of the eight- 
eenth century, has a lofty lantern (311 feet) 
and contains a fine baroque altar. Near the 
Augustus Bridge is the Roman Catholic Court 
Church (1739-51), in the baroque style. It is 
surmounted by a tower 280 feet high, and its 
fagade is adorned with 59 statues of saints by 
Mattielli. The Protestant Sophienkirche, with 
twin spires, was built in 1351-57, and was 
restored in 1864—68. 

Among the secular buildings the most promi- 
nent is the royal palace, built in 1530-35 by 
Duke George and considerably enlarged* and 
adorned by *Vugustiis the Strong ; it was restored 
and partly rebuilt in. 1890-1902. It is partly 
built in the style of the seventeenth century 
and has a tower 331 feet high. Its great court 
contains several noteworthy winding staircase 
towers. The banquet and throne halls are 
decorated with mural frescoes by Bendemann. 
The Zwinger (begun in 1711) is the vestibule 
of an extensive jniO ri.igtii "< < ni palace begun 
i- j’ . t, ‘mji <*f .Nngn.-Tn- i ■<» Strong by the 
j.". .ii. Poppelmann, and never com- 
pleted. The Zwinger comprises seven pavilions 
connected by a gallery, with an oblong court in 
the centre. It is built in the baroque and rococo 
styles. Its northeast wing forms the Museum, 
a very fine building in the Renaissance ,(1846— 
55). It is profusely decorated with sculptures, 
including sfatues of Michelangelo, Giotto, Hol- 
bein, Dfirer, and Goethe. Amon^ other public 
buildings are the Prinzen-Palais, erected in 
1715, the Briihl Palace, and the Court Theatre, 
a beautiful Renaissance edifice completed in 
1878. Th(i now post office, the Academy of 
Medicine and Surgery, the Rathaus, and the 
MMjrthoii-r* iiro ^'oteworthy. Among the 

public l-uil(li?ig'- of Th(‘ Neustadt, Pc ino-t in 
icr(‘-nTig i^ i!i(; .lapaiie-i* Palace, datiii-r from 
1715, and now containing the Royal Library. 

Among the educational institutions of Dresden 
are the Royal Technical High School, with sev- 
eral faculties and over 1500 students in 1913, a 
number of gymnasia and realschulen, and several 
art and denominational schools. The Royal 
Music School is one of the most celebrated in- 
stitutions of its kind. Dresden has three mu- 
nicipal theatres, of which the famous Court 
Theatre is devoted to opera and important 
dramas and is one of the leading theatres in ilie 
world. In art collection^ and libraries Dresden 
ranks high. As early as the sixteenth century 
the Saxon princes began to accumulate works 
of art and laid the foundations of the splendid 
galleries and museums for which Dresden , is 
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famous. The , Boyal Library was founded by 
the Elector Augustus in the sixteenth century. 
It contains about 570,000 volumes, a large num- 
ber of manuscripts and maps, and a collection 
of portraits. The Museum Johanneum pos- 
sesses a rare collection of Chinese, Japanese, 
Indian, S&vres, and Dresden porcelain, number- 
ing about 15,000 pieces. 

The Dresden Picture Gallery, for which the 
city is best known, is located in the Museum 
of the Swinger, and contains upward of 2500 
canvases. The collection is especially rich in 
Italian and Dutch works. Among the numer- 
ous Italian masters represented are, first of 
all, Raphael with his most celebrated picture, 
'^The Sistine Madonna”; Andrea del Sarto; Cor- 
reggio (“Holy Night”) ; Titian (“The Tribute 
Money”) ; Palma Veccliio (“Venus and the 
Graces” ) . Paolo Veronese, Tintoretto, Cara- 
vaggio (“The Card Sharper”), and Ribera are 
also to he seen here to Of the 

Spanish school Velasquez and Murillo are repre- 
sented by one fine picture eacli. Masterpieces 
of the Plemish school are especially numerous, 
including the “Boar Hunt” and other famous 
canvases by Rubens, admirable portraits by 
Van Dyck, and a number of pictures by Jordaens 
and Teniers the Elder. Among the Dutch 
masters are Rembrandt (“Portrait of Himself 
and his Wife sitting on his Knee” and “Manoah’s 
Sacrifice”), Frans Hals, G. Dou, Adriaen van 
Ostade, Ruysdael, Paul Potter, Van der Meer, 
Terburg, and Metzu. The French schools of the 
seventeenth and fig'deenth centuries are repre- 
sented by landscapes of Claude Lorrain and ex- 
amples of Poussin and Watteau. Of the Ger- 
man school, Holbein and Diirer are the conspicu- 
ous figures. There are masterpieces by modern 
painters, including Munkficsy, Fritz von Uhde, 
Boeklin, and Delaroche. Besides the picture gal- 
lery the museum contains over 350,000 woodcuts 
and copper engravings. Among other collec- 
tions in Dresden may be mentioned that of 
precious stones, jewels, etc., in the famous Green 
Vault of the royal palace. There is also the col- 
lection of ancient and modern arms, implements, 
and costumes in the Museum Johanneum, one of 
the completest historical museums in Germany. 

Dresden is administered by a chief burgo- 
master, 2 burgomasters, 33 aldermen, 17 asses- 
sors and referendaries, and a council of 72 
members. The municipality owns and manages 
its water works, gas plant, and an electric 
plant, as well as the abattoirs. The cleaning 
of the streets is done entirely by the city, which 
is one of the cleanest in Germany. The Dresden 
Bank is a very large and important institution. 

The manufacturing industries and commerce 
of the city are of considerable importance. Note- 
worthy products are machinery, pianos, gold and 
silver articles, paper, and porcelain. The publi- 
cation of books and the production of art objects 
of various kinds are very extensive. Dresden is 
the seat of consular representatives from numer- 
ous countries, incltiding the United States. The 
commerce is considerable, mbstly by rail. The 
completion of its fine harbor will undoubtedly 
gi\re a stimulus to water transportation. In 
1834 the population was 73,614; in 1852, 104,- 
500; in 1880, 220,818; in 1890, after the an- 
nexation of Strehlcn and Striesen^ it had in- 
creased to 280,844. In 1896, after further 
annexation of suburbs, the population was 354,- 
285; in 1900 the total readied 306.146, and, in 
1910, 548,308. Two-thirds of the inhabitants 


live oil the left bank (Altstadt) of the Elbe. 
The great majority are Lutherans, though the 
royal house is Roman Catholic. Dresden is 
the royal residence, the seat of government for 
Saxony, and the headquarters of the Twelfth 
Army Corps. The climate of Dresden is marked 
by frequent and sudden changes. The suburbs 
along the picturesque Elbe as far as Pillnitz 
are very attractive, with their castles, beautiful 
villas, and interesting associations in connection 
with the lives of famous Germans. 

History. Dresden is of Slavic origin. It was 
first called a city in 1216. At the end of the 
thirteenth century it became the residence of 
the margraves of Meissen, but did not begin to 
grow before the end of the fifteenth century, 
when it passed to the Albertine line. Its forti- 
fications were begun in the sixteenth century. 
Many considerable and attractive improvements 
were made by John George II, including the 
Grosse Garten, and under the rule of Augustus 
II and III (1694-1763) Dresden became one 
of the finest cities of Europe. The old part was 
ruined by the fire of 1685 and was rebuilt as 
the Neustadt by Augustus I in 1732. The Seven 
Years’ War put an end to the growth of the 
city, and the bombardment of 1760 by the Prus- 
sians destroyed many of its buildings. During 
the Napoleonic wars Dresden suffered consider- 
ably. In 1813 it was converted by Napoleon 
into a great arsenal, and here he won his last 
victory on German soil. (See Dresden, Battle 
or.) In 1817 the fortifications were demolished 
to give way to promenades. With the opening 
of the Elbe to navigation, and the construction 
of railways, the city began to grow in economic 
importance, and its progress was only slightly 
retarded by the political upheavals of 1848-49. 
In 1866 Dresden was taken by the Prussians, 
who held it until the end of 1867. Consult: 
Lindau, GescMchte der TconigUchen JSaupt- und 
Residenzstadt Dresden (Dresden, 1884-85) ; 
Gsell-Fels, Dresden und Umgehung (Munich, 
1896) ; Sendig, Dresden, eine Fremdenstadt 
(Dresden, 1898) ; Schumann, Fiihrer durch die 
ArchiteMv/r Dresdens (ib., 1899) ; Gurlitt, Die 
Kiinstdenkmdler Dresdens (ib., 1900); Biatis- 
tiches Jahrhuch fur die Btadt Dresden Uh.y 
1899 et seq.). 

DRESDEN, BATTLE OE. A battle fought, 
Aug. 26-27, 1813, between the French, under Na- 
poleon, and an allied army of Austrians, Russians, 
and Prussians, under the command of Prince 
^ ■ • . . • ‘ *■ -. On August 21 the allies had be- 

:■ of Saxony from Bohemia, and 
on the 25th they appeared, 150,000 strong, before 
Dresden, which was defended by Saint-Cyr, with 
20,000 French troops. Napoleon had left the 
city on the 17th to go to the support of Ney, 
who wa- operating against the Army of Silesia 
under Bliiclior. On receiving news that the 
allies were preparing to attack Dresden, he im- 
mediately returned by forced marches, but on 
the 25th he was still 15 miles from the capi- 
tal, and had it not been for a fatal delay on 
the part of Prince Schwarzenberg, the city 
might have been taken before the Emperor’s 
arrival. As it was, the assault was not de- 
livered until seven o’clock on the morning of 
the 26th. The French were intrenched in the 
Altstadt, on the southern bank of the Elbe, and 
had command of the bridge across the river. 
The line of the allies extended in a huge cres- 
cent to the east and south of the city, with the 
Russians on the right wing, the Prussians in 
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the centre, and tlie Austrians on the left. In 
the first attack the allies were successful along 
the entire line, in spite of the desperate resist- 
ance of the French. The Kussians stormed one 
of the fortifications to the east of the city, the 
Prussians gained possession of the greater part 
of the Royal Park to the south, while the Aus- 
trians carried the suburbs to the southwest. It 
seemed, early in the morning of the 26th, that 
Saint- Cyr would be compelled to capitulate. At 
noon, however, the Russian and Prussian ad- 
vance was checked by order of the commander in 
chief, in expectation, probably, of a reenforce- 
ment of 50,000 men under Klenau, and the at- 
tack was not resumed until four o’clock in the 
afternoon. About noon French troops began 
pouring into the city from across the Elbe. 
Napoleon had arrived; and when the allies 
resumed the assault, the French had 100,000 
men to oppose them. The effect was felt at 
once. The Russians on the right were driven 
from their positions, and in the centre the Prus- 
sians lost part of the ground they had gained 
in the morning. The Austrians on the left were 
also checked. Night and rain brought a stop 
to the fighting. Napoleon meanwhile had de- 
termined to deliver an attack on both wings of 
the allied army simultaneously and then, by 
converging on the Prussian position, to crush 
the enemy’s centre. The battle was resumed at 
six o’clock in the morning. On the right wing 
of the allies the divisions of Ney and Mortier 
drove the Russians from the heights to the 
south of the city. The victory, however, was 
gained on the French right. There, while Victor 
was assaulting the Austrians, Murat, with 
20,000 cavalry, swept around their left flank and 
took them in the rear, crushing out all re- 
sistance and taking more than 13,000 prisoners. 
The Prussians in the centre were prevented from 
going to the support of either wing by a fu- 
rious cannonade and repeated charges of the 
Old and the New Guard. At four o’clock in the 
afternoon the allies began the retreat into Bo- 
hemia. The loss of the allies in killed and 
wounded was about 15,000 or 18,000, and more 
than 20,000 prisoners fell into the hands of 
the French. Their own losses were about 10,000 
in killed and wounded. 

DBESS (Lat. directus, straight, through, Fr. 
dresser f to set up or straighten ) . The clothes 
worn by men, women, and children. As con- 
sidered from the point of view of style, the 
subject is treated under Costume and Fashion". 
It is almost a truism to say that the progress 
of civilization is marked by the progress of 
clothes, and that, other things being equal, 
the best-clothed nations are the nations most 
highly developed. When the enei^y of the 
human body is wasted in combat or amid cold 
or heat or moisture or dirt, less is left for the 
accomplishment of useful tasks, of creative 
mental and physical labor. From the economi- 
<?al point of view, as well as from the point of 
view of comfort, clothing and cleanliness pay. 

Modem dress is determined mainly by four 
considerations — climate, hygiene, decency, and 
use — although fashion or convention may over- 
ride all of these. Ck)ld in the winter, heat, 
dust, and insects in the summer, are impor- 
tant factors in regulating the amount and kind 
of dre^ worn. Theuse of washable underclothing 
and the frequent bathing of the body are charac- 
teristic of a^aneed oivili^tion which demands 
increasing attent^o®. to the hygiene of clothing. 


itb character and texture, as well as to the hy- 
giene of the body. The Greeks and Romans had 
already developed the use of an inner garment 
(Greek Roman tunica) in addition to the 

outer garment (Greek ifxdrtop, Roman toga), 
while about the time of Augustus the Romans 
had also begun to wear an nndersbirt {tunica 
interia or intima) , Sense of decency or conven- 
tional modesty is an important consideration 
in the determinations of dress at any period, 
but it is impossible to decide to what extent 
one is controlled by the other. Finally, the 
shape or cut of clothes may be regulated by 
their value in use. Thus, the women who 
work in the field, as in Switzerland, or in the 
mines, as in Belgium, wear trousers instead 
of the conventional skirts, which not only 
hamper the movement of the body, but may 
also be unhygienic. So too the modern develop- 
ment of gymnastic and athletic sports has led 
to specialized forms of dress both for men and 
women. See Textiles. For bibliography, see 
Costume; Fashion. 

DBESS'EB, Heney Eeles ( 1838- ) . An 

English ornithologist- He was born at Thirsk, 
Yorkshire, and, after studying in England, Ger- 
many, and Sweden, devoted hipaself to commer- 
cial pursuits, giving considerable time, however, 
to investigations in European ornithology, on 
which subject he is considered an authority. 
He wrote: A History of the Birds of Europe 
(8 vols., with colored plates, 1871-81); A 
Monograph of the Meropidce, or Family of the 
Bee Eaters (1884-86) ; A Monograph of the 
Goraciidce, or the Family of the Rollers (1893) ; 
Manual of Palcearctic Birds (1902-03). 

EBESSXNGS. In architecture, a term loosely 
used to signify the more finely finished parts 
of the exterior as distinguished from the plainer 
work of the walls; especially the decorative 
parts around windows and doors, and bands, 
moldings, copings, etc. , 

DBESS BEEOBMC. Dress reform, in the nar- 
row sense in which it is customary to use the 
term, signifies a more or less definite and con- 
certed movement against unhygienic clothing for 
women which began about the middle of the 
nineteenth century. 

In the United States the earliest crusader 
against long skirts, high heels, a multiplicity of 
bands, restricted breathing capacity, and other 
unhygienic forms of clothing, was Amelia 
Bloomer. In 1851 Mrs. Bloomer, as editor of 
the Lily, a paper advocating equal-suffrage rights 
for men and women, gave some space to the 
discussion of a comfortable and sensible dress 
for women. In her case this dress took the 
form of full Syrian or Turkish trousers ex- 
tending to the ankle in summer, and in winter 
tucked into high boot tops, worn with a scant 
skirt coming just below the knees. The credit 
of originating this costume, although it has 
always been known by her name, Mrs. Bloomer 
in her writings expressly gives to Mrs. Eliza- 
beth Smith Miller, from whom she says she 
copied it, as did Mrs. Elizabeth Cady Stanton. 
Mrs. Xtucy Stone (Blackwell), another of the 
pioneer American women suffragists, also 
adopted it for a time. But all of these ladies 
eventually returned ito a dr^a more closely re- 
sembling the generally accepted one of their 
day. 

As early as 1857 a National Dress Association 
was engaged in trying to spread hygienic ideals 
of dress among the women of the United 'States, 



dreux 


DRESS REEOBM 256 


but their efforts seem to have been abortive at 
that time. 

In England the Rational Dress Movement, as 
it was called, began in the seventies. It grew 
about equally from two roots — the Pre-Raphael- 
ite sestheticism, which flourished at ^ that time, 
and a zeal for woven woolen clothing, which, 
sweeping over Germany, spread to England. 
The Pre-Raphaelites advocated, as an artistic 
need, a return to the simple lines and the color 
combinations which they declared had not been 
found in English costumes since the middle of 
the fourteenth century. The “antique” waist — 
untrammeled and large — ^was taught by them to 
be more beautiful as well as more healthful than 
the tapering, hourglass waist. In spite of the 
clever ridicule spent upon them as apostles of a 
“^‘greenery yallery” cult, they really accomplished 
something for the cause of dress reform. The 
“woolen” crusade of the same period, basing its 
arguments upon pathological rather than aes- 
thetic grounds, also bore excellent fruit in 
warmer, more closely fitting, less cumbersome 
underclothing. 

In 1874 a second National Dress Association 
was formed in Boston. Lectures were given by 
prominent physicians in which were attacked the 
chief evils of women^s dress — ^viz., tlie corset, dis- 
. ^ *■! '■'3 internal organs and interfering with 

■ . ■» .1 and most necessary function of life, 

breathing; the carrying of a weight of cloth 
upon the hips, resulting in further abdominal 
displacements; the long skirt, impeding loco- 
motion and harboring disease gorins; the capri- 
cious and uneven nature of the protection against 
cold; the high heels and pointed toes of shoes, 
causing unerr » ivirr- of the entire body as 
well as local .•■t : and the face veil, that 

prolific source of ocular troubles. 

Systems of rational dress have been devised 
as a result of this movement. In the United 
States Mrs. Anna Jenness-Miller became the 
most widely known exponent of a system com- 
bining a due regard for hygiene with some re- 
gard for beauty and for. ancient prejudices. In 
England Lady Harberton, president of the Ra- 
tional Dress Association, became the recognized 
leader of the movement. Her system differs 
greatly from that of Mrs. Jenness-Miller, for she 
advocates a modification of the Turkish trouser 
costume, clothing her servants in it. In Eng- 
land there are also a National Health Dress 
Association and a National Funeral and Mourn- 
ing Reform Association. 

At the World^s Fair in Chicago in 1892 a 
Dress Reform Congress was held, and new life 
was infused into the cause. So many cities or- 
ganized Rainy-Day Clubs, with members pledged 
to wear short skirts in sloppy weather, that the 
rainy-day skirt is now as familiar an object of 
the fashion plate and of commerce as the pelisse 
and the dolman once were. 

In Germany the first definite effort of modern 
times against unhygienic clothing for women 
was made under the auspices of the Crown Prin- 
cess of Saxony in 1873. At her suggestion Dr. 
Max V. Pettenkofer, professor of hygiene at 
the University of Munich, d<divered a course of 
lectures on the subject which aroused some pub- 
lic interest. Almost at the same time Dr. 
Jaeger, of Stuttgart, inaugurated his crusade 
against all forms of clothing not woolen. The 
cliief articles in his creed were the necessity for 
warmth about the middle of the body and the 
prevention of accumulation of fat and water. 


Wool, on account of its heating and absorbing 
qualities, he held to conduce towards this end. 

There has been no widespread movement else- 
where on the Continent in favor of a more ra- 
tional style of dress for women. There has been 
practically no legislation anywhere on the sub- 
ject. A minister of education in Russia, in the 
last decade of the nineteenth century, attempted 
to prohibit the wearing of corsets by girl stu- 
dents under a certain age, but was unable to 
accomplish this reform. See Deess; Costume; 
Fashion. 

The general participation of women in outdoor 
sports has probably done as much for the cause 
of dress reform as the conventions and agitation 
of the past — unless, indeed, all tl ' 
made the participation possible- ■ ■ 
letics, however, demanding short skirts, ample 
breathing space, light-weight but warm clothing, 
and the possibility of unhampered movements, 
and making conventional the attire which per- 
mits all these, is undoubtedly the strongest ally 
which dress reform has ever had. Consult: 
Woolson, Dress Deform (Boston, 1874) ; Bloorner, 
The Life and Writings of Amelia Bloomer (ib., 
1895 ) ; Godwin, Dress and its Relation to 
Health and Climate (London, 1884) ; Haweis, 
The Art of Dress (ib., 1881). 

DRESS SHIP. A nautical term for orna- 
menting a ship with flags. It is usually done on. 
national holidays, on the occasion of some par- 
ticular fete or celebration, or in honor of some 
distinguished visitor, or as a mark of courtesy 
towards foreign nations when their own^ ships 
are dressed. In its simplest form it consists in 
having the national colors at the mastheads 
and at the peak (head of the spanker gaff) or 
color staff, and hoisting the jack at its own 
staff in the bow. To full-dress ships additional 
flags are hoisted. These consist of the flags of 
the signal code. (See Signals, Maeine.) In 
the case of naval vessels the flags of^ the navy 
signal code and of the international signal code 
are both used. The ordinary plan is to have 
these flags arranged in a line from the water 
forward (a few are on a weighted line hanging 
underneath the flying jib boom) up along the 
line of the stays, then between the mastheads 
to the peak of tbe gaff, and thence over the 
stern. This is called dressing ship rainbow 
fashion. In addition the national colors are 
hoisted at the mastheads and aft, and jack for- 
ward, as before. Should the (Irrs-.-iuL' b(i a cour- 
tesy to a foreign government, rn.* colors of that 
nation are hoisted at the mainmast head. Ves- 
sels having but one mast usually bring the flags 
past the smoke pipes aft to the stern in two 
lines. No national colors are used in dressing 
ship except at the mainmast head, as already 
mentioned, as it would be considered discour- 
teous to exhibit one and not another, or to 
place one in an inferior position to that of 
another, and all could not be given positions of 
honor. Merchant ships frequently, and men-of- 
war occasionally, dress ship by arranging the 
lines of flags on each mast from the masthead 
to the water, following the extremities of the 
yardarms. 

DBEITX, dre. The capital of an arrondisse- 
ment in the Department of Eure-et-Loir, France, 
on the Blaise, 61 miles west of Paris (Map: 
France, N., G 4). The principal buildings are 
the church of Saint-Pierre, a fine unfinished 
Gothic structure of the period frpm the thir- 
teenth to the fifteenth century; a splendid town 
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hall, dating from the sixteenth, century, con- 
taining a notable organ case; the Doric mor- 
tuary Chapelle Saint-Louis of the Orleans fam- 
ily, with numerous pieces of sculpture, and 
beautiful stained-giass windows; and the ruins 
of the ancient castle of the counts de Dreux. 
Dreux has extensive foundries and nurseries, 
with manufactures of coarse cloth, serge, leather, 
and glass, With a trade in sheep and cattle. 
Pop., 1901, 9697; 1911, 10,692. Dreux was an 
important town of the ancient Gauls and was 
called Duroca^is or Drocae by the Pomans. 
It gave its name to a famous line of counts 
which became extinct in 1378. It was the scene, 
on Dec. 19, 1562, of the first great battle in the 
• ’*1 * . . . wars of France, when the Catholics 
: ■ Due de Guise defeated the Hugue- 

nots and took their leader, the Prince of Conde, 
prisoner^ ^In 1870 it was taken by the Germans. 

DEEVET, dre-vS.^. A family of French en- 
gravers. — ^P ierre (1663-1738) was born at 
Loire, near Lyons, studied at Lyons, and then 
went to Paris, where he was a pupil of Gerard 
Audran and Hyacinthe Pigaud. In 1696 he was 
made engraver to the King, and in 1707 became 
an Academician. Drevet^s best work was done 
after portraits by Pigaud, and his masterpiece 
is “Louis XIV standing before the Throne” 
(1712). In his delicate gradation of tones 
and management of detail he is hardly surpassed 
by any en^aver of his day. He left 125 plates. 
— \mono- his pupils was his son Pierre Imbeet 
(1697-1730), who, when 26 years old, engraved 
the portrait of Bossuet after Pigaud, which in 
every sense is a masterpiece. He surpassed his 
father in grace and precision and in his use of 
light and shade as an interpretation of color, 
but they did many plates together, and it is 
often difficult to isolate the work of one. Pierre 
Imbert was also engraver to the King. Among 
his plates are Some beautiful specimens after 
Coypel and Louis de^ Boullongne and fine por- 
traits of Adrienne Lehouvreur and Samuel Ber- 
nard. — C eaube (1697-1781) was a nephew and 
pupil of Pierre. He was mot the equal of his 
uncle or his cousin and has left only five plates 
representing religious subjects and nine por- 
ti,"*! . >■ 111 five after Pigaud/ Consult 
F 1) , / -3 Drevets (Paris, 1876). 

DREW, Daniee (1797-1879). An American 
capitalist. He was bom in Carmel, H. Y., where 
he began life as a drover and dealer in cattle. 
In 1834 be bought an interest in a steamboat 
which was run between Hew York and Peeks- 
kill, in competition with the line established 
by Cornelius Vanderbilt. The service was im- 
proved by the addition of new boats, and in 
1840 Drew became the controlling proprietor 
of the newly established People’s Line. In 1847 
he established the Stonington Line and in 1850 
made his first venture in railroading by j’oining 
with Cornelius Vanderbilt in the purchase of 
the railroad between Stonington and Boston. 
He established the banking firm of Drew, Rob- 
inson & Co., which became one of the principal 
traders in railroad stocks in the country. Drew 
became a director and large stockholder in the 
Erie Railroad and at one time was said to be 
worth^ $15,000,000. Later, principally through 
the failure of Kenyon-, Cox & Co., in which firm 
be was a partner, he suffered severe losses, 
which, drove him , ultimately into bankruptcy. 
In his prosperous .d^fys -he had been a generous 
supporter ' of 'ithe ? Methodist Episcopal church, 
erecting seveml Aur#i' edifices^ ? and founding 


the Drew Ladies’ Seminary at Carmel, H. Y., 
and in 1866 the Drew Theological Seminary at 
jVIadison, N. J. Consult The Booh of Daniel 
Drew by Bouck White (Hew York, 1910). 

DREW, John (1825-62). A popular Irish- 
American comedian. He was horn in Dublin 
and made his first appearance at the Bowery 
Theatre, Hew York City, in 1846. During the 
next 10 years he acted in the principal Ameri- 
can cities and engaged in theatrical manage- 
ment in Philadelphia, where, after visits to Eng- 
land in 1855 and Australia in 1859, he died. 
Consult Moses, Famous Actor-Families in Amer- 
ica (New York, 1906). 

DREW, John (1853- ). An American 

comedian, son of John Drew and Louisa Lane 
Drew. His theatrical career began under his 
mother’s ‘in Philadelphia in 1873. 

In 1879, . ■ . . with Edwin Booth, Fanny 

Davenport, and other well-known stars, he be- 
came leading man in Daly’s company, which 
he had first joined four years before. He figured 
wdth marked success in jeune premier roles, in 
the revival of the classic comedies, notably as 
Petruehio in The Taming of the Shrew, and as 
Charles Surface in The School for Scandal, and 
also in Mr. Daly’s new productions. After 
1892 he appeared as a star, among his plays 
being The Mashed Ball, The Bultcr/hcs\ A Mar- 
riage of Convenience, One Summer’s Day, The 
Liars, Richard Carvel, His House in Order, In- 
constant George, Smith, The Perplexed Husband; 
and Much Ado About Nothing, The Tyranny of 
Tears, and The Will — the last three in 1913. 
He finds his best roles in bantering, semi-ironi- 
cal society characters. Consult: Strang, Fa- 
mous Actors of the Day in America (Boston, 
1900) ; Moses, Famous Actor-Families in Amer- 
ica (Hew York, 1906) ; Winter, Wallet of Time 
(2 vols., Hew York, 1913). 

DREW, Louisa Lane (1820-97). An Ameri- 
can actress. She was the wife of the elder John 
Drew and, after him, managed the Arch Street 
Theatre, Philadelphia, for many years. She 
was born in London, but came to this country 
and made her debut in Philadelphia when about 
eight years old. A half-dozen years later she 
w'as playing Julia in The Hunchback and Lady 
Teazle in The School for Scandal. During her 
early career she appeared with Forrest and 
many of the greatest actors of the period. Her 
own most famous role was Mrs. Malaprop in 
The RivalSf whieh^ she performed with the ut- 
most apparent siiuplicity. Mr. Drew, to whom 
she was married, in 1850, was her third hus- 
band. Her sons, John and Sidney, and her 
daughter, Gcorgio Drew (Barrymore), all be- 
c-cirno a^-tors. Con suit Moses, Famous Actor- 
Families in America (Hew York, 1906). 

DREW, Samuel (1765-1833). An English 
Wesleyan Methodist author, born near St. 
Austell, England. Until 1809 he was a shoe- 
maker. In 1785 he joined the Methodists under 
the preaching of Adam Clarke. Having begun 
literary work when but a lad, he devoted his 
entire "time to it after giving up his trade, and, 
besides editing the Jmpemal Magazine, from 
1819 until his death, ho published: A Treatise 
on the Fjxistence and Attributes of God (2 vols., 
1820) ; ^Remarks upon the ^^Age of Reason” by 
Thomus Paine (1799 and several subsequent 
editions) ; An Essay upon the Imma^teriality and 
Immortality of the Soul (1802); An Essay on 
the Resurrection of the Body (1809) ; The Life 
of Rev, Thornes Coke (1816) ; The History of 
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Count Oournailles (2 vols., 1820; 1824). Con- 
sult The Life, Character, and L%terary Labors 
of Bamuel Drew, A.M., by his eldest son (Lon- 
don, 1834; 2d ed., 1835). 

BBEWBY^S BliUEE, Battle of. See Bee- 
mud a Hundred. 

BBEWS, Arthur (1865- ^ ). A aernian 

writer on philosophy, born in XJetersen, Hol- 
stein, and educated at Munich, Berlin, Heidel- 
berg, and Halle (Pb.D., 1889). In 1898 he 
went to Karlsruhe as privatdocent of philoso- 
phy, and in 1908 he became professor extraordi- 
nary. He edited Uegels Religionsphilosoplne 
(1905) and criticized Kant, Von Hartmann, 
and Nietzsche in such volumes as Kants Katur- 
philosophie als 0-rundlage seines Systems (1894), 
JEJ. von Hartmanns philosophisches System %n 
Crundriss (2d ed., 1905), Nietzsches Philosophic 
(1904), and Die Lehenstoerk Eduard von Hart- 
manns (1907). Plotin und die JJntergang der 
antiken Weltanschauung (1907) is a valuable 
historical study; and two of three parts planned 
of a history of nineteenth-century philosophy 
appeared in 1912 and 1913. He also wrote: Die 
Lehre von Haum und Zeit in nachkantischen 
Philosophie (1889) ; Das Ich als GrundprobJem 
der Metaphysik (1897) ; and his most distinctive 
books. Die Religion als Selhstbewusstsein Gottes 
(1906), Der jKonismtis (1908), and Geschichte 
des Monismus im Altertum (1913). He is best 
known, however, especially in America and Eng- 
land, for Die Ghristusmythe (1910; English by 
Burns, 1911, and part ii, by McCabe, 1912) and 
Die Petruslegende (1910), attacking the his- 
toricity of the New Testament narrative. 

DBEW THEOEOOICAB SEMINABY. An 
educational institution for the training of Meth- 
odist Episcopal ministers. The seminary was 
founded at Madison, N. J,, in 1866, and was 
named in honor of Daniel Drew, who donated 
grounds and buildings to the value of about 
$275,000. The course of study extends through 
three years and is intended not only to give a 
thorough professional training, hut to afford 
opportunity for a broad culture through the 
study of the humanities. The seminary degree 
B.D. is given only to graduates holding a prior 
academic degree. Advanced courses leading to 
the degree of D.Th. are offered. No tuition fees 
are charged. The seminary buildings include 
Mead Hall, Asbury Hall, Embury Hall, the 
Hoyt-Bowne Hall, the Administration Building 
and Chapel, the J. B. Cornell Library, the Bowne 
Gymnasium, and the Samuel W. Bowne Hall. 
The total value of the grounds and buildings 
is approximately $700,000, while the endow- 
ment funds aggregate about $1,000,000. The 
library is ( .h'lly \aluable, containing 125,000 
volumes an- 1 1 Ui.ooo pamphlets. The enroll- 
ment of students in 1914 approximated 200. 
The president in 1914 was Ezra S. Tipple, D.D. 

DREXEL, Anthony Joseph (1826-93). An 
American banker and philanthropist, born in 
Philadelphia. When 12 years old he entered 
the hanking house of Drexel & Co., established 
in 1838 by bis father, Francis Martin Drexel, 
and at the age of 20 he was admitted to partner- 
ship in this firm with his father and elder 
brother, Francis A. Drexel. In 1885 he became 
the nominal head of the banking system which 
included Drexel, Morgan & Co., of New York, 
and Drexel, Harjes & Go., of Paris. In 1864 
Drexel, with George W. Childs, bought the 
Philadelphia Public Ledger, The most notable 
of bis many large gifts was the total of more 


than $2,000,000 given to the Drexel Institute 
of Art in West Philadelphia. His will disposed 
of a fortune of about $30,000,000. 

DBEXEE INSTITUTE OF ABT, SCI- 
ENCE^ AND INDUSTBY. An educational 
institution founded in 1891 at Philadelphia, Pa., 
by Anthony J. Drexel. The object of the In- 
stitute is to train men for the industrial de- 
mand for engineers; women to practice, super- 
intend, and teach the industries known as 
domestic science and arts; and both men and 
women for positions in secretarial work. All 
the work of the Institute is thus comprised in 
three schools : the Engineering School, the School 
of Domestic Science and Arts, and the Secre- 
tarial School, special courses being offered in 
chemistry, architecture, and English. Exten- 
sion courses are also offered, especially in the 
School of Domestic Science and Arts, and^ the 
evening courses in all three schools constitute 
one of the most valuable activities of the Insti- 
tute. The courses of study are open equally to 
men and women; in 1914 the trustees had ap- 
plied for the right to grant degrees; the re- 
quirement for admission is graduation from 
high school, or 14y2 Carnegie units; and the 
tuition fees are very moderate, owing to the 
endowment fund established by Mr. Drexel. The 
main building, given by Mr. Drexel, is an im- 
posing structure in the style of the classic 
Renaissance; East Hall, a finely appointed 
building, in the modern French Renaissance 
style, contains the notable collection of paint- 
ings bequeathed by John D. Lankenau. The 
Museum embraces specimens in every depart- 
ment of industrial art. In it are many examples 
of the decorative arts of Egypt, India, China,, 
and Japan, and there is also an important col- 
lection of European and Oriental textiles. The 
Drexel Institute carries on an important edu- 
cational work through the means of free public 
lectures and concerts. The number of students 
in attendance in 1912-13 was 2900 in all de- 
partments. The library, containing over 40,000 
volumes, is especially well provided with works 
on art, science, and technology. The president 
in 1914 was Hollis Godfrey, Sc.D., P.R.G.S. 

DBEY^EB, John Louis Emil (1852- ). 

An Irish astronomer, horn in Copenhagen, the 
son of a British army officer. He was educated 
at the University of CoponVi.igen. was assistant 
astronomer at the Earl' of Rossers observatory 
(1874-78) and assistant at the Dublin Univer- 
sity observatory (1878-82), and in 1882 became 
director of Armagh Observatory. He publisbed: 
The Second Armagh Catalogue of 3300 Stars 
(1886) ; New General Catalogue of Nebulae and 
Clusters of Stars (1888; with supplements, 
1895; 1908); Tycho Brahe (1890); History of 
the Planetary Systems from Thales to Kepler 
(1906); an edition (1912) of HerscheTa Scien- 
ttfic Papers for the Royal Society and the Royal 
Astronomical Society. 

DBEYFUS, dr&'fds', Alfred (1859- ). 

A French artillery officer. He was bom in 
Mtilhausen, Upper Alsace, of Jewish parentage, 
entered the Ecole Polyt^eohnique in 1878, and 
later attended the Ecole d Application (School 
of Applied Gunnery). He was appointed cap- 
tain in the Twenty-first Begiment of arfdlleiy 
in 1889 and two years later entered the Ecole 
de Guerre, where he ranked among the leading 
10 ’ of Ms class. Within a year after leaving 
this institiltdon he received an appointment on 
the general staff. In 1894 Dreyfus was arrested 
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on a charge of having sold military secrets to 
a foreign power. Dreyfus was isolated in prison 
and treated with great harshness. When he 
was tried, although he W£us allowed counsel, the 
court was a secret one, and he was sentenced 
to military degradation and solitaiy' confine- 
ment on the tie du Diable, off the coast of 
French Guiana. On Jan. 4, 1895, he was con- 
ducted by a military escort to the courtyard 
of the Ecole Militaire in Paris, and, in the pres- 
ence of a great assembly of spectators, the 
stripes were torn from his uniform and his 
sword was broken. He was then transported to 
the He du Diable, and treated with severity, on 
one occasion being chained to his pallet for two 
months. He persistently denied his guilt, and 
this fact, together with the secrecy of the pro- 
ceedings and the bitterness of the anti-Semitic 
agitation, led to a growing conviction in the 
minds of many that the real culprit had been 
shielded, and that it had been found convenient 
to put Dreyfus forward as a scapegoat. 

The evidence used against Dreyfus was a 
memorandum, or bordereau, apparently in the 
captain’s handwriting. But in May, 1896, 
another paper was brought to the War Of- 
fice and fell into the hands of Commandant Pic- 
quart. It bore the signature of Major Ester- 
hS. 2 y, an officer of doubtful character, and the 
I’liJid writing corresponded exactly with that of 
the Dreyfus 'bordereau, while that of Dreyfus 
did not. Then began a remarkable series of at- 
tempts to bring to light and to suppress the 
truth. The most prominent defender of Drey- 
fus was the novelist Emile Zola. A large part 
of the Liberal press also sided with the accused 
captain, and during the later phases of the 
affair his cause was adopted by the Socialists 
as a party issue for the time. Arrayed against 
him were the anti-Semitic elements of France 
and the powerful FTationalist influence, the lat- 
ter consisting of all those who regarded the 
condemnation of Dreyfus as necessary for the 
vindication of the honor of the army, always 
dear to the hearts of Frenchmen. The War 
Office met the attacks of the friends of Dre^^us 
simply by asserting that th<^ prvn ^-c' ling- again- 
him had been regular in every respeer. There 
was a fixed purpose to prevent any discussion 
of the nature of the evidence or the facts of the 
case. Commandant Picquart, who showed an 
honest desire to bring out the truth, was made 
a lieutenant colonel and sent away on special 
service. Attempts were then made to compro- 
mise him by means of false dispatches, and he 
was finally removed from the active list of the 
army. In 1898 a new declaration was made in 
the Chamber of Deputies by M. Cavaignac, Min- 
ister of War. He positively asserted that Drey- 
fus had been justly found guilty and referr^ 
to certain documents not hitherto mentioned in 
the case. Colonel Picquart challenged thc^e 
proofs and declared that, of the tliree documem^ 
upon which M. Cavaignac based his belief in 
the guilt of Dreyfus, two were irrelevant, and 
the tliird, the only one in which Dreyfus’s name 
occurred, was a forgery. Six weeks later Col- 
onel Henry, who had been connected with the 
intelligence department of the War Office, con- 
fessed to having committed this forgery and 
committed suicide. .TEis led to a general read- 
justment in the organization of the general staff, 
and severe^, officers wfere removed from the ac- 
tive list^ but still i the War Office proclaimed 
its hdief in the guilh of Oaptain Dreyfus. The 


Court of Cassation, however, the highest tri- 
bunal in France, had taken up the matter of 
revision and after several months’ deliberation 
ordered a retrial by a court-martial. The court- 
martial sat at Rennes and rendered a decision 
that Dreyfus was guilty, but with extenuating 
circumstances. He was sentenced to imprison- 
ment for 10 years, from which the period of 
his previous confinement was to be deducted. 
The members of the court-martial then united in 
a recommendation of mercy, and in 1899 the 
prisoner was pardoned by President Loubet. 

The question was reopened in 1993, when a 
parliamentary committee of revision decided 
that certain “new” facts had been adduced, jus- 
tifying their submission to the Court of Cassa- 
tion. On the grounds that the document by 
■which the conviction of Dreyfus in the Rennes 
court-martial was chiefly determined had been 
proven to be a forgery, and that the court- 
martial had failed to hear essential testimony 
favorable to the accused, the Court of Cassa- 
tion annulled the sentence of the Rennes court- 
martial without ordering a new trial. Captain 
Dreyfus was thereby declared innocent and ipso 
facto restored to his old rank in the army. On 
the day f dhiAhig the announcement of the 
court’s -h ' Chambers passed a bill 

raising Captain Dreyfus to the rank of major. 
In 1908 Dreyfus -vvas shot at in Paris by a 
reactionary journalist, but escaped without 
serious injury. The Dreyfus affair created much 
excitement at the time, and the final outcome 
was hailed as a great triumph over militarism 
in France. 

Bibliography. Captain Dreyfus’s own story: 
Five Years of my Life (New York, 1901) ; Rein- 
ach, Histoire de V affaire Dreyfus (4 vols., Paris, 
1901-04) ; Desachy, Bibliographie de Vaffaire 
Dreyfus ( ib., 1905 ) . 

DREYSCHOCK, dri'sbok, Alexandee (1818- 
69). A Bohemian pianist, born at Zach, Bo- 
hemia. As a' pupil of Tomasebek, at Prague, 
he developed a technique marvelous for his time. 
“The man has no left hand. He has two right 
hands,” was J. B. Cramer’s exclamation after 
hearing him play. In 1828 he began concert 
touring and continued to do so successfully for 
20 years. In 1862 he was appointed a professor 
in the Conservatory of Music at St. Petersburg, 
where he remained until 1868, when failing 
health compelled him to go to Italy. His com- 
positions are of the salon order and unimpor- 
tant. He died in Venice. 

DREYSE, drpze, Johann Nikolaus von 
(1787-1867). A German inventor. He was 
born in Saxony, served an apprenticeship with 
his father, a locksmith, and then worked for 
a time in a musket factory in Paris. In 1814 
he founded an ironware factory in Sdmmerda 
and became interested in the manufacture of 
firearms. In 1827, he invented a muzzle-load- 
ing, and in 1836 a brccch-loadiug, needle gun, 
the adoption of vliieli by the Pru-sian army 
four years later led to his founding an exten- 
sive gun and ammunition factory. He was en- 
nobled in 1864. 

DRIESCH, dresh, Hans (1867- ) . A Ger- 

man biologist, born in Kreuznach, Rhenish Prus- 
sia. He was educated at the Hamburg Johan- 
neum and at the universities of Freiberg, Munich, 
and Jena. He traveled in Ceylon, Burma, India, 
and Java in 1889 and in 1893, and in 1891-1900 
worked at the Naples Stazione Zoologica. Set- 
tling at Heidelberg in 1900, he became privat- 
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docent (1909) and professor extraordinary 
(1911) of philosophy. Gifford lecturer at Aber- 
deen in 1907-08, he received the honorary de- 
gree of LL.D. from that university in 1910. 
He was one of the founders of “vitalistic” 
biology. Besides biology, and particularly ex- 
perimental morphology of animals (partheno- 
genesis, regeneration of lost parts), he devoted 
himself to natural philosophy and logic. He 
contributed to the ArcMv fur Entiviokelungs- 
Mechanikf the Zeitschrift fur wissenchaftUcJien 
Zoologie, etc., and published: Die mathemaUseh- 
meohanische Betrachtung morphologischer Proh- 
lewe der Biologie (1891) ; Die Biologie cils 
selbstandige Grundioissenschaft (1893; 2d ed., 
1911); Analyiische Theorie der orgamschen 
Entwickelung (1894); Die Localisation morpho- 
genetischer Vorgdnge (1899) ; D%e organischen 
Regulationen (1901); Die als elemen- 

tarer Naturf actor (1903); N at urhe griff e und 
Natururteile (1904) ; Vitalismus als Gesohichte 
uTid als Lehre (1905); The Science and Philos- 
ophy of the Organism ( 1908—09 ) ; Ordnungs- 
lehre (1912); Logik als Aufgahe (1913); The 
Problem of Individuality (1914). 

DRIFT (from AS. drifan, Icel. drlfa, Goth. 
drieban, OHG, triban, Ger. treihan, to drive), 
or Glacial Drift, A name applied to glacial 
deposits in general that were formed during the 
Pleistocene period. The great ice sheets which 
at that time covered the northern parts of Forth 
America, Europe, and Asia were efficient agents 
of erosion and transportation. Vast masses of 
loose materials, including earth, sand, and 
stones, were conveyed on their surface or in 
their lower portions, and on the retreat of the 
ice the materials were left behind as a compact, 
structureless deposit of variable thickness. The 
drift is variously called till, bowlder clay, 
ground moraine, and older diluvium. It quite 
frequently occurs in ridges or hillocks (drum- 
lins, kames, and eskers) in the formation of 
which the action of streams that ‘resulted from 
the melting of the ice is apparent. The stones 
in drift have a characteristic appearance and 
surface. They are usually of oblong shape, 
highly polished, and have rounded edges. When 
the rock is fine-grained, numerous striae may 
be seen running parallel to the longer axis of 
the fragment. Sometimes the stones have been 
transported long distances. The peculiar syenite 
known as laurvikite, which occurs in the vicinity 
of Laurvig, in southern Norway, has been found 
in the drift of Denmark, in Germany, and even 
in Yorkshire, England. Drift deposits, when 
separated by an intervening stratum of non- 
glacial material, show changing conditions as to 
the advance and retreat of the ice sheet. See 
Glacier; Glacial Periou; Drumlin; Esker. 

DRIFT OF A PROJECTILE. The diver- 
gence of the projectile from the plane of de- 
parture due to the rotation of the projectile, 
its ballistic character, and the resistance of 
the air. It is generally in the direction of 
rotation, except for extreme elevations of high- 
angle fire, in which case it may be opposite to 
the oi: 2 riiinl direction of rotation. For the 
service rifled guns it is to the 
right. It may be expressed either in yards or 
flngulnr Tricn-^nro. See Ballistics, especially 
the section on Exterior Ballistics* 

DRIFTWAY (AS. rZH/aw, to drive). Aright 
of way for driving cattle. Such a right exists, 
as a public right, in highways, unless restricted 
by statute or the terms of the dedication of the 


highway, or it may exist as an easement over 
tlie land of another, acquired by grant or pre- 
scription. Not every easement of a way is a 
driftway, however, nor even every general right 
of way — the latter being commonly restricted to 
the more usual purposes of a way, as passing 
and repassing on foot or with horses and 
wagons. A way “for all purposes^’ has, however, 
been held to include a driftway. See Ease- 
ment; Highway; Way. 

DRILL ( from Dutch, Ger. drillen, to drill, 
connected ultimately with AS. yrelian, to bore, 
Eng. thrill). In the broadest meaning of the 
word a drill is a tool used in boring or making 
holes in rock, metal, bone, ivory, wood, etc. 
Drills for boring wood are described under Bor- 
ing Machines. Rock drills, or rock-drilling 
machines, are a separate class of tools and are 
described separately below. Drills for metal, 
bone, ivory, etc., are made in several forms. 
One form consists of a square steel bar flattened 
out at the cutting end. This end is brought to 
an angular point like a spearhead, and the cut- 
ting edges forming the angle are beveled in 
opposite directions. Those which have a pro- 
jecting pin in the centres and chisel-shaped 
cutting edges on each side of the pin are called 
centrebits. There are various contrivances by 
which the drills are made to revolve. For drill- 
ing iron, steel, and large brass work, the drilling 
machine (see Metal-Working Machinery) is 
commonly used. The best and most generally 
used drills for small boring are called twist 
drills, which have many advantage-? over the 
flat drills described above. Twist drills are 
made from steel rods of uniform diameter 
throughout their length. Upon the rod two 
spiral grooves are cut, each starting at the cut- 
ting edge at diametrically opposite points. At 
the end of the drill the, grooves almost meet in 
the centre of the rod, but grow shallower as 
they continue. The cutting edges are ground 
on the end of the rod, and the borings escape 
through the grooves, which constantly carry 
them away from the cutting edge, thus prevent- 
ing 

R;:<*k These may he subdivided into 

two general classes, percussion and rotary 
drills; they may be operated either by hand or 
by mechanical means. With the percussion drill 
the advance in the rock is made by striking 
the face of the hole with a chisel bit, whereas 
in the rotary type it is made by the grinding 
or milling action of an annular bit forced 
against the face of the hole. 

Percussion Drills, The. simplest form of 
percussion drill operated by hand is known as 
the hand drill. It consists of a bar of steel 
having a chisel-shaped cutting edge which is 
struck with a hammer and slowly rotated be- 
tween each striking. From one to three men 
are employed in tMs work; when more than 
one man is employed, one man turns the drill 
and adds water to the hole, while the others 
strike the drill. In soft formations holes can 
be drilled by merely churning, and rotating a 
heavy bar of drill steel. This practice, known 
as churn drilling, is very common when a com- 
aratively small amount of drilling is to be 
one. Mechanical means are employed for 
large scale work in both oases. 

Power Percussion Drills may be subdivided 
into the reciprocating and hammer types. The 
former may be operated either by steam 
by compressed air, whereas the latter, which, is 
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of recent inventionj can be operated only by the reciprocating t^^pe. One of the latest types 
compressed air. When compressed air is used, is a self-rotating hammer drill, especially de- 
it is necessary to store it in a reservoir where signed for back stoping. This drill consists of 
the precipitated moisture resulting from com- a barrel or cylinder in which a hammer pis- 
pression can be drawn off ; otherwise the air 
delivered to the drill will be w’et, and on ex- 
pansion of the air this moisture will freeze, 
causing trouble at the drill. ( See Aib Compkes- 
SOB.) The first American reciprocating per- 
cussion drill ’was patented by J. J. Couch, of 
Philadelphia, Pa., in March, 1849. In May of 
the same year Joseph W. Fowle, wdio had as- 
sisted Couch in developing his drill, patented 
a reciprocating drill of his own invention. The 
Fowle drill was improved by Charles Burleigh 
and was first used in the Hoosac Tunnel. In 
Europe Care patented a reciprocating drill in 
France in October, 1856. This invention was 
soon followed by several others; but it was not 
until Sommeiler’s drill, patented in 1857 and 
perfected in 1861, was used on the Mont Cenis 
Tunnel that the problem of a reciprocating 
drill was practically solved abroad. Since that 
time numerous reciprocating-drill patents have 
been taken out in both America and Europe. 

A Rec-iprocating Drill consists of a cylinder 
secured to a cradle, or shell, 
which in turn is mounted on 
either a tripod or a column. 

A long piston rod which works 
in the cylinder is supported in 
such a manner that a drill 
clamped to the end of the pis- 
ton rod alternately strikes and 
is withdrawn from the rock as 
the piston reciprocates back 
and forth within the cylinder. 

Means are provided by which b 

the piston rod and drill turn self-rotating pneumatic hammer drill. 

slightly on their axis after a. Elevation, b. Section, 

each stroke, and also by which 

the drill is put forward or ad- ton is operated by air. The steel is inserted 
vanced as the depth of the hole in one end of the cylinder, and to the other 

increases. . There are various end is attached a telescope tube by means of 

special forms of reciprocating which the cylinder holding the piston and drill 

drills, which differ from each steel is moved forward by compressed air as 

other ehiefiy in the methods by the drill hole is advanced. The drill steel is 

which the valve is operated, rotated mechanically by means of a sleeve con- 

All of these drills work either nectxon between the drill steel and a riffle bar, 

with direct steam pressure or quite similar to that of the reciprocating type, 

with compressed air. The il- The shank of the drill steel extends a sn&eient 

lustration is a longitudinal sec- distance into the cylinder to receive the blow 

tion, showing the interior con- of the rapidly moving hammer piston. This 

struction of a common form of type of drill is meeting with much favor. 
RBciPRocATiNa rcciprocating drill to be oper- Mectric Percussion Drills are built, but 
DRILL. ated by steam or compressed have not up to the present time met with 

air. The steam or compressed favor. The reciprocating and hammer drills 
air is admitted at A to the chest, B. From B are used almost entirely for holes for blasting 
the slide valve, C, by moving back and forth, purposes. 

admits the steam or air behind, first, one end Chum Drilling, — For drilling vertical holes 
and then the other of the long-barrel piston, B. of larger diameter, such as artesian wells, oil 
This slide valve is operated by the three-arm wells, and prospecting ore deposits when the 

rocker, which is swung to and fro by the ground is badly fractured or fissured, the churn 

movement of the piston. drill operated by power is used. The surface 

The Hammer Type of percussion drill was plant consists of a high derrick, an engine oper- 
originally designed" for the use of the machinist ating a walking beam, and a steam boiler. A 
for calking, chipping, and riveting in boiler churn-drill equipment with derrick engine and 
work. George Lyner, of Denver, seeing the ad- boiler may be, for ready transportation, mounted 
vantage of such a type of drill, placed on the on wheels. The drilling tools, known as a string 
market in 1898 the first successful hammer of tools, consist of a rope socket, sinker bar, jars, 
drill. Further improvements have resulted in auger stem, and bit. The jars are placed midway 
the successful development of a light-weight in the string of tools and resemble two long links 
one-man hammer drill, commonly called a but- of a heavy chain; their object is to permit of an 
terfly drill, which consumes only, about 50 per upward blow in case the drill becomes stuck in 
cent of the amount of air per foot drilled as the hole. The drill rope, which is coiled on the 
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drum, passes from tlie drum up over a sheave in 
the top of the derrick and dovm to the string of 
tools in the hole; for drilling, this rope is at- 
tached near the surface, by means of a clamp, to 
the temper or feed screw, which in turn is at- 
tached to the walking beam. Water is added 
to the hole while drilling, and the crushed 
rock or sludge is extracted by use of a sand* 
pump. 

Many other types of eliurn drills are em- 
ployed, which are discussed in various special 
works on this subject. See Well Sinking. 

Rotary Prills. When it is desired to receive 
a core or section of the formation drilled to 
examine the structural or mineralogical char- 
acter, core drills of the rotary type are used. 
These may be subdivided under the two heads 
of diamond drills and shot drills. Instead^ of 
making the advance in the rock by percussion, 
the rotary drill, consisting of hollow drill rods 
to which is attached an annular bit, makes its 
progress by a boring action produced by ^ rapid 
rotation. Only an annular ring is cut in the 
formation by the bit, thereby leaving a core 
or section of rock which enters the opening in 
the bit and drill rods. On withdrawing the 
rods from the hole the core of rock which is 
incased in the rods is brought to the surface, 
where it can be examined, sampled for assay, 
or stored in a core box for future reference. 
The rotary drill is largely used for prospecting 
mineral deposits, testing bridge foundations and 
concrete, and general exploration work when 
one desires a sample of the formation from be- 
low^ the surface. Tlie two heads under which the 
rotary drill may be subdivided are known as 
the diamond drill when diamonds are set in the 
bit, and the shot drill when a soft steel bit is 
used and the cutting is done by the addition of 
steel shot. 

Diamond Drilling. — ^The application of the 
diamond drill is for deep holes leas than 2 
inches in diameter. The cost of diamonds pro- 
hibits the drilling of larger holes. The angle 
of the hole should be below the horizontal if 
possible, although holes have been drilled at 
angles above the horizontal and a few almost 
approaching the vertical. Holes exceeding 5000 
feet in depth have been drilled in South Africa. 
The drilling equipment consists of a water 
swivel, drill rods, core barrels, core lifter, and 
diamond bit. The drill rods consist of heavy 
pipe, a core barrel of extra heavy pipe about 
10 feet long, a core lifter containing a steel 
ring for gripping the core of rock as the rods 
are withdrawn from the hole, and a hit, com 
sisting of an annular 
ring of soft steel in the 
face of which is set an 
even number of diamonds 
in such a way as to cover 
the entire annular face. 
An eight-stone diamond 
bit will contain about 12 
carats and will have a 
value of from $700 to 
$800. The drill is rap- 
idly revolved, and the 
cutting is done by the 
diamonds. It is neces- 
sary to feed water con- 
stantly through the rods 
to tlie face of the bit to wash away the pulver- 
ized rock and keep the bit and diamonds cool. 
The pi’cssure of the drill bit on the face of the 


hole is regulated by a hydraulic feed or an ad- 
justable screw feed. 

^hot Drills. — For vertical or nearly vertical 
holes exceeding 2 inches in diameter the shot 
bit has replaced the diamond bit. In addition 
to the uses to which the diamond drill is appli- 
cable, the shot drill can be used for drilling ven- 
tilating holes in mining operations, and it has 
been used by the United States government in 
drilling a short hole 30 inches in diameter at 
an angle of 30°, At Astoria, L. I., a 10-incli 
vertical hole was drilled to a depth of 2002 feet 
with a shot bit. The drilling tools consist of a 
water swivel, drill rods, calyx, core barrel, and 
bit. The drill rods consist of heavy pipe much 
smaller than the diameter of the hole. The 
calyx is a pipe only slightly smaller than the 
diameter of the hole surrounding the drill rod, 
and serves as a cup or res- 
ervoir to catch the sludge 
as it is washed from the 
face of the hole. The core 
barrel is a heavy pipe at- 
tached to the lower end of 
tlie calyx to retain the core 
after it is cut. The hit con- 
sists of soft steel. The 
drill is rapidly revolved, 
and the cutting is done by 
a milling action of steel 
shot fed into the drill rods 
and washed to the cutting 
face of the bit. It is nec- 
essary to feed water con- 
stantly through the rods to 
the face of the bit to wash 
away the pulverized rock 
and keep the bit cooled. 

The feeding, or advancing, 
of the drill rods is similar 
to that of the diamond bit. 

For additional informa- 
tion on rock drills, consult: 

Redmayne, Modern Practice 
in Mining (4 vols., New 
York, 1911) ; Foster, Ele- 
ments of Mining and Quar- 
rying (ib., 1905); Dana and Saunders, Bock 
Di'ilUng ( London, 1911) ; and the catalogues and 
bulletins of manufacturers. 

DBIIiXi (Dan. drille, bore, Dutch drillen, to 
bore). In agriculture, an implement employed 
for planting, or drilling, seeds in regular rows 
as distinguished from hand or broadcast sow- 
ing, which was almost universally practiced un- 
til about the middle of the last century. It is 
said that a sort of drill plow was developed in 
Assyria long before the C%ristian era and that 
the Chinese used a similar implement 3000 to 
4000 years ago. Jethro Tull, however, early in 
the eighteenth century invented the first imple- 
ment in any way comparable with the modern 
drill and showed its merit in the culture of 
grain and root crops. The first patent for a seed 
drill granted in America was to Eliakim Spooner 
in 1799, but nothing is now known, of the nature 
of his device. Many patents followed, but M. 
and S. Pennock, of Pennsylvania, were prob- 
ably the first (in 1841) to manufacture and sell 
any considerable number of seed drills. A great 
variety of drills are now in use, distinguished 
from one another mainly by the type of furrow 
opener or covering device used, as, e.g., hoe 
drills, shoe drills, double and single disk drills, 
press- wheel drills, and those using a chain-cov- 
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ering device. Drills with a single-disk furrow 
opener and a chain-covering device are coming 
to he preferred to other forms. Drills are some- 
times adapted to the simiiltaneotis distribution 
of fertilizers and seed, but this is accomplished 
by means of a fertilizer attachment, as the two 
cannot be effectively applied by means of the 
same mechanism. One gi’eat recommendation of 
drilling is that it effects a considerable saving 
and more uniform distribution of seed, and a 
further advantage is that it permits cultivation 
and hence promotes conservation of soil mois- 
ture. See Implements, Agbicultijeal. 

DBIIili. A general title for the various sys- 
tems of exercises and methods of instruction by 
which organized bodies of men are made uni- 
formly efficient and effective for the purposes of 
the organization of which they are a part. Spe- 
cifically it has direct reference to the different 
details of training by which soldiers and sailors 
are organized and qualified for their duties. In 
the United States army the manuals for the dif- 
ferent arms of the service are called drill regu- 
lations. These include not only drill proper, i.e., 
disciplinary exercises designed to teach precise 
and soldierly movement and subconscious obedi- 
ence on the part of the individual soldier, but 
also field and combat exercises, designed for the 
tactical training of officers and organizations. 
(See Infantry; Cavalry; Field Artillery; 
Coast ARTnxEEY; Drill Regulations.) The 
various European manuals of drill were based 
originally on the Prussian system of Frederick 
the Great and have been adapted since to such 
particular needs of the nations as have been dic- 
tated by national evolution and the improved 
inventions of modern scientific warfare. See 
Tactics, Military; IVIanual of Arms. 

In the United States navy the drills are very 
numerous. In addition to the fleet or squadron 
drills, which comprise fleet tactics, battle tac- 
tics, and numerous special exercises, the drill of 
crews of ships comprise: clearing sliip^ for ac- 
tion ; general quarters ( drill at stations^ for 
battle) ; fire quarters and fire drill; collision 
drill; battery drill, including drill at the heavy 
guns and secondary battery and supply of am- 
munition, instruction at the guns, etc. ; torpedo 
drill and instruction; target practice (q.v.), 
with all calibres of guns, with full-calibre am- 
munition, subcalibre ammunition, record prac- 
tice, preliminary practice, battle practice, small- 
arm practice, aiming drill, etc. ; field-artillery 
drill with 3-inch field guns: infantry drill, in- 
cluding manual of arms and tactics, and exer- 
cise as a landing party or body of infantry mak- 
ing a landing and then operating on shore; boat 
drills, exercise with oars, with sails and tactical 
drill ; also many other special drills, as coaling- 
ship drill, ‘^man overboard,” ete. In the older 
ship there are also sail drills, spar drills, etc. 
See Gunnery; Tactics, Naval. 

DBIIili. Any of several small gastropods 
which bore through the shells of other mollusks 
and suck out their juices, such as species of 
Natica, Purpura, Anachis, Astgris, Tritia, Ilga- 
nassa, and others. The most numerous in the 
waters off the east coast of the United States, 
and most troublesome, is Urosalpma) dnerea, 
which is exceedingly destructive of oysters on 
cultivated beds. It is this which is the common 
"drill” of the oyster beds; and it is its eggs, laid 
in small vase^shaped capsules, which are often 
found in groups attached to the under surface 
of stones. The natural home of the drill is the 


tide pools and weedy borders of rocky shallows, 
where barnacles, hydroids, anemones, rock-loving 
limpets, and other associated forms that find 
shelter among 
the algse afford 
it abundant 
food. Though 
this is precisely 
where the mus- 
sels grow till 
the rocks are 
almost black 
with them, it is 
said that they 
are never at- 
tacked by the 
drills. The in- 
crease of these 
mollusks when they colonize upon an oyster bed 
is very rapid, and the damage serious; but it 
is very difficult to combat them and perhaps 
impossible to get rid of them. Consult Goode, 
Fishery Industries, vol. i, p. 696 (Washington, 
1884), and Ingersoll, Industry of the 

United States (ib., 1882 ) . 

DBlLXi (from mandrill, baboon, probably a 
West Indian word; divided by popular etymol- 
ogy into man -j- drill ) . A West African baboon 
( CynocepJialus, or Papia, leuoophceus ) , similar 
to the mandrill (q.v.). See Baboon, and Plate 
of Baboons. 

DBXLli (abbreviation of drilling, Ger. Pril- 
Hch, OIIG. drilloh, ticking, from Lat. trilex, 
three-threaded, from tres, three *-|- lidum, thread ; 
associated by popular etymology with Ger. drd, 
three + termination -ing). A fine heavy twilled 
linen or cotton fabric of a satiny finish. 

DBILIi BBGUUATIOlSrS. Official manuals 
prescribing for the different arms of the service 
the. methods of training and instruction, their 
formations, manoeuvres, and ceremonies, and in 
a limited sense their battle tactics. The forms 
in which the units of organization learn their 
duties and perform them, at rest and in motion, 
are embodied in the drill regulations prescribed 
by tbe various nations- They are, from their 
nature, next to organization, the foundation for 
the tactics of an army. 

Drill regulations are undergoing constant 
change, due to improvements in firearms and the 
experiences of the most recent wars as well as 
the improvements in other fields of ^ science. 
Those for the various branches of the line — cav- 
alry, infantry, artillery — are comparatively stable, 
although even these are changed almost every 
decade. Those for coast artillery must change, 
with every alteration or improvement in the 
piece, its carriage, the emplacement accessories, 
and the electrical power and communication sys- 
tems. See Army Organization; Drill; Tac- 
tics, Military. 

DBFMYS. See Winter’s Bark. 

DBINKEB, Henry Sturgis (1850- ). 

An American university president, bom in Hong- 
kongj China. In 1871 he graduated from Lehigh 
University, and in 1878 he was admitted to the 
bar. Between these dates he had had charge of 
the building of the Musconetcong tunnel for 
the Lehigh Valley Railroad ; by this road he was 
later retained during a long period as general 
solicitor (1885-1905) . In 1905 he became presi- 
dent of Lehigh University. He received the 
degree of LL.D. from Lafayette College, Frank- 
lin and Marshall College, and the University of 
Pennsylvania. Besides editing a revised edition 
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of Ball’s General Railroad and Telegraph Laivs 
of Pennsylvania (1884), he is author of Tunnel- 
ing, Explosive Compounds, and Rock Drills 
(1878; 3d ed., 1882). 

ERIITKEII MOTH (so called from its long 
proboscis). An English foliage-destroying moth 
(Odonestis potatoria) , closely allied to the egger. 

DB/USTKHOXJSE, Edward J. (1830-1903). 
An American clergyman and editor, born in Phil- 
adelphia. In 1850* he joined the Maryland Con- 
ference of the Methodist Protestant church. Ill 
health compelled him to retire from the ministry 
for a time, and he went to California. In 1865 
he received the degree of M.D. from Toland Med- 
ical College, San Francisco. He was editor of 
the Methodist Protestant for IS years and was 
one of the foremost leaders of his denomination, 
whose history he published as History of Metho- 
dist Reform Synoptical of General Methodism, 
1703 to 1898, with Special and Cornprehensive 
Reference to its Salient Exhibition in the His- 
tory of the Methodist Protestant Church (2 vols., 
1809). 

ERIHKHSTG USAGES. As religious observ- 
ances, drink offerings were common among the 
ancients, both Jews and pagans. To mark the 
spot where he communed with God, Jacob set up 
a pillar of stone and “poured a drink offering 
thereon” (Gen. xxxv. 14), and women are said 
to have poured out drink offerings unto other 
gods (Jer. vii. 18), On occasions of solemn 
prayers and before their eating and drinking, the 
Greeks and Romans poured from the cup to the 
ground a small quantity of the liquid — either un- 
diluted wine, milk diluted with water, or water 
flavored with honey. A relic of the custom was 
recently noted in the island of Samos. The 
health-drinking custom comes from antiquity. 
Homer’s Odysseus, when about to leave the Phse- 
aeians, rises from the couch and places the 
drinking bowl in the hands of Alcinous’ wife 
with the words “I drink to you ; be happy.” So, 
too, with the early Romans, the drinking of 
healths was a common custom, simply observed 
with a homely formula. Plato and Xenophon 
have described the famous symposia, or drinking 
parties, of the Greeks, which, under the name 
commissatio, came into vogue in Rome under 
the Empire. These followed the feast and were 
•enlivened by games, riddles, and the music of the 
lyre. Wine and water were mixed for the whole 
company in a crater (bowl), from which the 
pooula (cups) were filled. One of the party for- 
mally elected to the office of arbiter hihendd 
(master of the revels) decided the strength of 
the beverage, the toasts to be drunk, and other 
matters connected with the festivities; or less 
formally each guest suited his taste in the mix- 
ing of the wine and water. Frequently the num- 
ber of letters in the name of the one whose 
health it was proposed to drink decided the 
cyathi (measuring cups) of wine (Martial, xi, 
37). When a person drank wine with another, 
he first tasted of the cup himself and then 
handed it to his friends, with the words Propino 
tibi (I drink to you) — or, more colloquially, 
Bene voa^md received his cup in return. 
Among the Celts and Germans a similar custom 
existed, but without such ceremony. There was 
a common bowl of winej the first to drink took 
a sip, turning to liis neighbor with ah “I drink 
to you,” and the bowl made the rounds of the 
tabic. Tliere was no trace of the libation to the 
gods which was customary among the Greeks and 
Romans. 


The Christians took up the pagan custom an( 
in their feasts expressed good wishes for th 
bodily health and future welfare of their friends 
An abuse crept in which savored of idolatry am 
profanation — the drinking to the dead and to thi 
saints. This latter custom was anathematizec 
by a council at Nantes and gradually fell ou 
of use; but drinking to the dead is not uncommoi 
even to-day. It has been said that the practic< 
of saying “I’ll pledge you” originated during tin 
tenth century, when the English were fearful o 
the treachery of the Danes. When one of tin 
company stood up to drink to another, the bow 
raised high with both hands and his back exposec 
to a murderer’s blow, his companion next bin 
stood up also and raised his drawn sword t( 
defend him while drinking; he was .his pledgi 
responsible for his protection. The toassail how 
became the poculum caritatis of the monastery 
On New Year’s Day it was placed before the 
abbot, and from it the superior drank to all, anc 
the rest in succession to each other. Hence th< 
origin of the “grace cup” of the universities anc 
the “loving cup” of the corporation feasts ii 
London, whose formalities recall those eonnectec 
with the ancient wassail bowl. After dinner tin 
master and wardens “drink to their visitors in £ 
loving cup and bid them all heartily welcome.’ 
The cup ( a silver flagon containing warm spicec 
wine) then circulates round the table, the per sox 
who pledges standing up while his neighboi 
drinks to him. 

Excessive gallantries accompanied the drink 
ing of healths during Elizabethan times. Jusl 
as the Roman lover wrote his mistress’s name 
with wine on the tables, the English gallani 
would write it with his blood or even stab his 
arm and drink to her health in his blood. Drink 
ing healths on the knees, often with the knees 
bared, was of common occurrence. And doin^ 
honor to a lady by tossing into the fire some 
jewel or ornament of dress, with a bidding tc 
their companions to follow, was a custom amon^ 
lovers even as recent as the nineteenth century 
The Puritans would have no drinking of healths 
but with the restoration of Charles II the cus 
tom was again carried to excess. See Toast. 

Many old drinking usages, still kept alive by 
the class that clings to old traditions, are con 
nectedf with occasions of birth, baptism, mar- 
riage, and death. The gloomy festivity of the 
lykewake, or wake, over the corpse of the de 
ceased in Scotland and Ireland, and the former 
drinking of the dredgy (dirge) after funeraJ 
solemnities, are relics of very ancient customs. 

As regards miscellaneous drinking observanceg 
at one time common, we can refer but to few oi 
the more prominent. Apprentices, on being iff- 
troduced to a workshop, paid so much entry 
money to be spent in drink. Similar exactions 
were made from journeymen on entering a new 
employment. This was called “paying their foot- 
ing.” When Benjamin Franklin, on getting cm 
ployment in a printing office in London, rL-fuac l 
to comply witli this mischievous custom, he 
experienced, he tells us, a variety of petty annoy- 
ances. Among shipwrights the penalty of non- 
payment was flogging with a handsaw from time 
to tifne and other maltreatment* Happily the 
abolition of these usages has kept pace with the 
increasing intelligence of the working classes, but 
even nowadays the last student entering the 
French atelier must treat the rest. From the 
novels of Smollett and others, it appears that 
prisoners, on being lodged in jail, were obliged 
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to pay garnish for drink to the brotherhood of 
which they had become members. The efficacy 
of modern prison discipline has done away with 
such exactions. 

The giving of vails (Lat. vale, farewell) to 
servants on quitting a gentleman^s house — a 
custom which became so intolerable in the eight- 
eenth century as at length to be given up by 
universal consent — meant, doubtless, a gift to 
be spent in drink to the health of the donor 
and was analogous to the custom of giving a 
Trinkgeld in Germany and a pourboire in France 
to servants, drivers of carriages, and others. 
There were at one time numerous drinking 
usages connected with departures. We need 
notice only the honailie (Fr. hon aller), or as 
it is sometimes called, a fog (Fr. vote), a fes- 
tive drinking at the going away of servants or 
of persons of higher rank — a custom once com- 
mon in the Lowlands of Scotland; also the 
stirrup cup, or, as it is called in the Highlands, 
deoch an dorris, or drink on getting on horse- 
back and being ready to set off. For the 
decline of drinking habits in general, see the 
article Temperance in this Encyclopedia. 
Consult: Dunlop, Drinking Usages of Great 
Britain (London, 1839) ; Mew and Astion, The 
Drinks of the World (ib., 1893) ; Hackwood, 
Inns, Ales, and Drinking Customs of Old Eng- 
land (New York. 1909). 

DRIPMOLDIHG. See Dripstone. 

DBIPSTONE. A projecting molding or tab- 
let placed over the head of a Gothic doorway 
or window for the purpose of throwing off the 
water, whence it is also known as a water 

table or Though such was, 

no doubt, its ^ i,se, it latterly became 

a mere ornamental appendage, which served to 
enrich and define the outline of the arch. ^ It 
does not generally extend lower than the spring- 
ing of the arch. When the tracery extends to 
a lower level, the external dripstone usually 
accompanies it, and Parker mentions that at 
the north doorway of Otham Church, Kent, it 
descends the whole length of the jamb. The 
dripstone is less common a feature in Con- 
tinental than in English Gothic. 

DBISLER, dns'ler, Henry (1818-97). An 
American classical scholar, born on Staten Is- 
land, N. Y. He graduated at Columbia in 1839, 
was appointed tutor of Greek and Latin there 
in 1843, and adjunct professor of Greek and 
Latin in 1845. From 1857 to 1867 he was pro- 
fessor of the Latin language and literature and 
from 1867 until 1894 Jay professor of the Gredk 
language and literature. In 1894 he became pro- 
fessor emeritus. He was acting president of 
Columbia in 1867, during the absence of Presi- 
dent Barnard as United States Commissioner to 
the Paris Exposition of that year, and again in 
1888-89, after the retirement of President Bar- 
nard and previous to the election of President 
Low. In 1890-94 he was the first dean of the 
Columbia School of Arts. He assisted Anthon 
( q.v. ) in the preparation of a series of textbooks 
and brought out an American edition, with cor- 
rections and additions (1851), of the Greek-Eng- 
lish Lexicon of Liddell and Scott. In 1858 he 
revised anji enlarged Yonge’s English-Greelc 
Leancon^ Later, he rendered such important 
service in the i revision connected with the 
sixths seventh, and -eighth Oxford editions of 
the- GreelchMwglMt iLexiccM^ <yf Lidd^ and Scott 
(‘1874; 188^^ l^SW) that .^h’ese . editio-ns show 

his name' ^ ^ < 


DBIVEB, drl'ver, Samuel Eolles (1846- 
1914), An English biblical scholar, born at 
Southampton. He graduated B.A. at Oxford 
(1869), was fellow and tutor (1870-83), suc- 
ceeded Pusey as regius professor of Hebrew and 
canon of Christ Church, Oxford, in 1883. Among 
his publications are: A Treatise on the Use of 
Tenses in Hehreio (1892); Notes on the He- 
brew Text of the Books of Samuel (1890); 
Isaiah: His Life and Times (1893); An In- 
troduction to the Literature of the Old Testa- 
me^it (1897); commentaries and annotations 
on Leviticus (1894-98), Deuteronomy (1895), 
Joel and Amos (1897), Daniel (1900), Genesis 
and Exodus (1911). With Francis Brown and 
Charles A. Briggs he published Hebrew and Eng- 
lish Lexicon 0 / the Old Testament (New York, 
1906). 

DBIVEB ANTT, or Visiting Ant. A West 
African dory line ant {Anomma arcens) , nearly 
^ inch long and blind, which goes about, 
mainly at night, in ‘"‘'armies^' that destroy all 
the smaller creatures overtaken. When they 
reach a village, the negroes are obliged to quit 
their bouses as long as the ants remain, and 
“all the rats, mice, lizards, cockroaches, and 
other vermin . . . are either compelled to de- 
camp hastily or are caught, killed, and de- 
voured.” They are said to have no fixed 
abodes, but to follow a nomadic life, crossing 
rivers by clinging to one another in a living 
chain, or bridge, over which others pass ; or, 
when aroused by floods, g.if’'-'* imr into spher- 
ical masses and floating u“7 I “.h-'v drift ashore. 
A very complete account of their habits is given 
by Wilson in Western Africa (New York, 
1856), from which the following facts are 
quoted: “When about to cross a well-trodden 
path, where they [the column] are likely to be 
disturbed, the soldiers weave themselves into a 
complete arch, extending across the whole width 
of the path, under which the females and the 
laborers bearing the larvae pass without the 
least exposure. I have frequently put the end 
of my cane under the arch and raised it full 
five feet from the ground without letting a 
single ant fall.” Also consult : Savage, “On 
the Habits of the Drivers, or Visiting Ants of 
West Africa,” in Transactions Entomological 
Society y London, vol. v (London, 1847), and 
Proceedings Academy of Natural Science, Phila- 
delphia, vol. iv (Philadelphia, 1847) ; Wheeler, 
Ants (New York^ 1910). 

DBIVING (from drive, AS. dvifan, Icel. drlfa, 
Goth* dreihan, OHG. triban, Ger. treiben) . The 
art of driving one or more horses with the 
greatest security and comfort to all concerned 
is as important to the horse as to the driver; 
and yet, notwithstanding the experience of cen- 
turies, its finer points remain unknown to many 
men and women who . are in the regular habit 
of driving, whether for business or pleasure. 
Pleasure driving is usually confined to a single 
horse, or a pair in double harness side by side, 
or a pair tandem fashion; Modern conditions 
of road and strc'et traffic compel the adoption of 
definite rules for each of tlicse and demand that 
the thoroughly equipped driver be at all times 
ready and able to adjust himself to circum- 
stances as- they vary from moment to moment. 
Above all, a connection or bond of sympathy 
should be established between the driver’s hands 
and the horse’s ■ mouth, so that prompt indica- 
tion may be made of any intention to change 
the direction. In driving a single horse the 
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driving, or left, arm should be held easily and 
sufficiently forward for tlie right arm to be able 
to come to its assistance, with sufficient space 
between the rein hand and the body to insure 
the possibility of drawing the reins in without 
swaying the body backward. The third or 
fourth finger should press on the reins, pre- 
venting them from slipping. When the right 
hand is needed to aid the left, the second, third, 
and fourth fingers of that hand are placed be- 
tween the reins, and the first and second placed 
on the right rein, grasping it, but keeping each 
rein of equal length. To turn to the right, 
bend the wrist over in . such a manner as to 
bring the thumb undermost towards the left 
hip; and for a turn to the left, bring the little 
finger undermost and incline it towards the 
right hip. The driving (left) hand must be 
held straight in the centre of the body, with 
the knuckles of the hand to the front, and the 
forearm exactly square to the upper arm, the 
elbow and back of the fingers (when shut over 
the reins) lightly touching the (driver’s) coat. 
The whip is held in the right hand, grasped in 
such a manner as will give it the best balance, 
either for carrying or for service. ^ With a 
well-made properly balanced whip this would 
be about 15 or 16 inches from the butt. If 
bearing reins are used, care must be taken that 
they are never so short as to fret the horse. 
A slight drawing of the reins — pulling them 
sufficiently taut gently to ‘■‘feel” the horse’s 
mouth — ^indicates to the properly trained horse 
the signal to move off. Driving two horses abreast 
is effected in the same manner, there being but 
two reins in the driver’s hands. When two horses 
are driven tandem fashion, the one before the 
other, four reins come into use, and much of the 
practice of four-in-hand driving applies. 

For coach, or four-in-hand, driving the reins 
should be of a width and thickness regulated 
by the length of the driver’s fingers. Before 
mounting take in the left hand the rein that 
draws through the centre of the terret of the 
left-hand wheeler’s pad (this is the near-side 
leader’s rein) and draw it until it bears on the 
bit. Kext pull the right leader’s rein through 
in the same manner and pass them to the right 
hand. Then pull first the left and then the right 
wheeler’s reins through the finger spaces of the 
left hand. Having assembled all tlie reins in the 
left hand, pass them between the corresponding 
fingers of the right hand, leaving the left hand 
free to grasp the rail and mount to the driving 
seat. In mounting the left foot is placed on the 
wheel box, the right on the splinter bar, followed 
by the left foot on the step and the right foot on 
tile footboard of the box, whereupon the driver 
speedily seats himself. Once seated, the feet are 
brought close together; the left hand so placed 
that it will be on a level with the lowest vest 
button, the forearm as nearly as possible hori- 
zontal, and, similarly, the hand in the centre of 
the body, which it touches with the back of the 
fingers, the knuckles being straight to the front. 

The wrist must be able to work backward and 
forward like a spring. The horses are notified 
to start by lightly drawing in the reins so as to 
secure a slight pressure oii every horse’s mouth, 
after which a sign or a cry will notify the 
grooms to stand clear, and the horses will move 
off together. The team must be started at a 
walk, and the driver be prep^tred to hold in the 
leaders. Never use the whip unnecessarily, and 
before doing so, in any event, have all the horses 


well in hand. To shorten the reins, take them 
between the fingers of the right hand and pull 
them back through the fingers of the left. To 
ease the left hand, change the reins into cor- 
responding position in the right, but only when 
on a straight, clear road. Keep the leaders 
slightly in, so that their traces are slack. Go 
uphill at a trot, or even at a gallop, as it keeps 
the team more even. Downhill the horses should 
be well in hand- To turn to the right, take the 
right-hand leader’s and wheeler’s reins about 8 
inches away from the left hand, and pull them 
until the right hand is near the body; drop the 
left hand gently, then, as the team comes round 
to the right, steady the right-hand horses, ease 
out the reins of the left-hand ones, and the team 
will straighten out. The turn to the left is a 
reversal of these methods. Stop gradually, tak- 
ing in first the leaders’ reins, then the wheelers’. 
Bring the team down to a slow trot and let 
them be almost at a walk before coming to a 
full stop. Pass the reins to the right hand and 
dismount. 

The position of the reins in the driving hand is 
a much-disputed point, and one to which too 
much importance cannot be attached. Driving in 
America has natu- 
rally been consider- 
ably influenced by 
the methods em- 
ployed in England; 
and the “tooling” of 
fashionable coaches 
is still apt to be 
after the English 
fashion. The strictly 
American method of 
holding the reins is 
seen in Pigs. 1 and 
3, the latter being 
known as the 
“clubbed hand.” 

When all the reins are held in one hand, a rein 
in each finger space, it is called a “full hand” 
(Fig. 2), a method once very popular on the 
continent of Europe and even now considered 
good form in France. The great objection to 
the method, however, is that the off-wheel rein, 
on top of the little finger, cannot be firmly held, 
owing to the insufficiency of strength in that 
finger. In Switzerland and Italy the professional 
coachmen employ many different methods of 
handling, although all of them seem to be op- 
posed, in practice at least, to the old French 
custom, or “full hand,” already explained. The 
method of the Saint-Moritz diligenee (Pig. 4) is 
perhaps the best method employed on the Oon- 


Fig. 2. Fig. 3. 

tinent and resembles the English in that the 
lead reins and the wheel reins each adjoin — a 
method also employed by professional stage- 
coach drivers in America. In six-horse driving 
the English method is practically universal ( Fig. 
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5). Tile lead reins, together with those of the 
middle pair, are held in the same position as 
would be the leaders and wheelers in four-horse 
driving; and the reins of the wheelers are then 
placed on the two sides of the third linger, below 


S'lG* 4. Pig. 5 . 

all the others. Much more easy of control and 
handling is the method of harnessing three 
abreast on the lead, with two at the wheel. 
Consult: Ware, Driving (IsTew York, 1903) ; 
Anderson and Collier, Riding and Driving (ib., 
1905); Beach, Riding and Driving for Women 
(ib., 1912). 

BRIVIi^G, Ftteious. The offense of driving 
or otherwise propelling vehicles over a public 
road or highway at a dangerous rate of speed. 
Furious and reckless driving on thronged thor- 
oughfares is an indictable offense at common 
law, punishable by fine and imprisonment. The 
offense has become statutory in England, and 
prosecutions are now usually brought under the 
statutes governing the matter, though the 
common-law remedy is still available. In the 
United States such legislation is common and 
has been sustained as coming within the police 
power of the State legislatures. In cities and 
incorporated villages the rate of driving and of 
propelling street cars, bicycles, automobiles, and 
other vehicles is usually regulated by municipal 
ordinances, having the force of legislative en- 
actments, fixing the maximum rate of speed 
permitted and prescribing the penalty for a 
violation. 

DBOBISCH, dro'bisli, Gustav Theodob (1811- 
82). A German poet and author, born in Dres- 
den. In 1847 he became the editor of the Zei- 
tung fur die elegante Welt, at lieipzig, which he 
conducted for 13 years. He was widely cele- 
brated as a humorist, was editor of the Wits:- 
und Karrikaturen-Magazin, and published the 
following contributions to humorous literature ; 
Amarillen und Ba/rtnelhen (1857) ; Humoris- 
tische Liedertafel (1883); Bwnte Glasuren 
(1865); Komische Vortrage (5th ed., 1892). 
He also wrote comedies, opera texts, tragedies, 
and novels. 

BROBISCH, Mobitz Wilhelm (1802-96) . A 
German philosopher and mathematician. He 
was born and educated at Leipzig and in 1826 
became professor of mathematics and philosophy 
at the university in that city. He began his 
literary career as a disciple of Herbart, and 
though in his later philosophical works he 
showed decided independence of thought, he re- 
mained Herhartian in his general attitude. He 
was also distinguished as a mathematician and 
psychologist and was especially interested in the 
application of mathematical laws to psychic 
phenomena. His philosophical writings include: 
Beitrdge ^ur Orientirung iiher Berhart^s System 
ier PhilosopMe {ISZ4:) ; Neue Darstellung der 
Logih nach ihren einfachsten V erhdltnissen 
( 1866 ; 5th ed., 1887 ) ; (Prundlehren der Re- 
VoL. VII.— 18 


ligionsphilesophie (1840); Empirische Psycho- 
logie nach naturwissenschaftlicher Methode 
(1842; 2d ed., 1898); Erste (rrundlinien der 
mathematisohen Psychologie (1850); Kants 
Dinge an sich und sein Erfahrungshegriff 
(1885). Consult Heinze, Mo?dt^ Wilhelm Dro- 
hisch (Leipzig, 1897). 

BROGHEBA, droo'e-da (OIr. Droicheadatha, 
bridge of the ford). A seaport, municipal bor- 
ough, and market town on the southern border 
of County Louth, Ireland, situated on both sides, 
but chiefly north, of the Boyne, 4 miles from its 
mouth, and 31 miles north of Dublin (Map: 
Ireland, E 3). The Dublin and Belfast Railway 
crosses the Boyne here by a viaduct 95 feet, 
high. There are cotton and flax manufactures, 
flour mills, saw mills, tanneries, breweries, a 
soap factory, and an iron foundry. It has a 
considerable trade, chiefly with Liverpool, princi- 
pally in corn, meal, flour, cattle, provisions, 
linen, hides, and butter. Great quantities of ale 
are exported. Each census since 1841 shows a 
falling off in the population. At that date it 
contained 17,300 inhabitants, while in 1891 the 
population numbered 13,708; in 1901, 12,760; in 
19 ll, 12,501. Drogheda was a political and 
ecclesiastical centre as early as the twelfth 
century. Its antiquarian remains include St. 
Mary's Abbey, founded in the reign of Edward 
I, the Magdalen tower of the Dominican priory 
where the Irish chieftains surrendered to Rich- 
ard II, the “Tholsel,'^' or town hall, and the 
ruined West Gate and perfect St. Laurence Gate 
of the ancient fortified walls, parts of which 
remain. The two divisions of the town were 
united by a charter from Henry IV in 1412. 
Poyning's Laws were enacted in 1495 by a par- 
liament assembled here. In 1649 Cromwell 
stormed the town, and slaughtered its inhabit- 
ants. It surrendered in 1690 to William III 
after the battle of the Boyne, fought some 2 
miles from the town. Consult Barnard, The 
Siege of Drogheda (Dublin, 1736). 

BROGIO, dro‘'j§-6. The name given by the 
fourteenth -century Venetian traveler Antonio 
Zeno to a vast country southwest of Estotiland 
( Labrador ? ) . The land is probably mythical. 

BROHOBYCZ, dro'hb-b^ch. A town of Gali- 
cia, Austria, 1015 feet above sea level, situated 
near the left bank of the Tysmieniea, a tributary 
of the Dniester, 40 miles south-southwest of 
Lemberg (Map: Austria, H 2). Its public 
buildings include a castle, surrounded by ex- 
tensive grounds, and a handsome Gothic parish 
church of the fourteenth century. The chief 
industry is the preparation of salt from mines 
in the vicinity. Trade is carried on in grain, 
cattle, leather, paraffin, and petroleum. Pop; 
(commune), 1900, 19,146; 1910, 34,665. 

BBOIT B^AUBAIHE, drwE dRhkif (Fr., 
alien's law, Lat, alibi nati). A harsh rule of 
French law whereby all the property, real and 
personal, of an alien dying in France was con- 
fiscated to the crown. The rule was limited to 
property found within the jurisdiction of the 
crown and to foreigners who were domiciled 
within the territories of the French King. It 
had no application to travelers, foreign mer- 
chants trading in France but not residing there, 
nor to the representatives of foreign Powers. A 
few foreign nationalities, as the Swiss, Savoy- 
ards, Scotch, and Portugese, were also ex- 
empted. It survived until 1819, when it was 
finally abolished. For the status of aliens 
generally, see Alien; Citizen; Subject. 
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DBOITWICH, droit^eh (OF., Fr. droit, right, 
customs duty + Fng. wich, ^o^ck, salt spring, 
Icel. v%k, creek, Lat. salinCB, salt springs ) . A 
municipal borough in Worcestershire, England, 
5^2 miles north-northeast of Worcester, in the 
narrow Talley of the Salwarpe, and on a canal 
connected with the Severn, which admits vessels 
of 60 tons (Map: England, D 4). It has direct 
communication, also, by means of other canals, 
with r>'- 'ph and London and the inter- 

mediate discricL. Its chief trade is in salt, for 
which it has been famous from remote times. 
In the middle of the town, rising from a depth 
of 170 feet through beds of new red sandstone 
and gypsum, are the celebrated wyches, or brine 
springs, containing between 35 and 40 per cent 
of pure salt and yielding annually over 100,000 
tons of salt, a large part of which is exported to 
foreign countries. The constant pumping of the 
brine causes the land to settle, which affects 
building foundations. The saline baths are much 
frequented. The town owns its gas and water 
supplies, but for many years has permitted the 
investment of nonlocal capital in the brine 
springs. Pop., 1901, 4201; 1911, 4146. The re- 
mains of a Homan villa, with tessellated pave- 
ments, etc., were found here. 

PBOME, dr6m. A department in the south- 
eastern part of France, bounded on the west by 
the BhOne (Map: France, S-, K 4). Area, 2532 
square miles; pop., 1901, 297,321; 1911, 290,894. 
Towards the east the surface is hilly, a spur of 
the Alps traversing the eastern limits and send- 
ing offshoots of about 3500 feet in average height 
westward across almost the entire area of 
Drome. These heights, covered with forests of 
pine, oak, and beech, afford excellent pasturage 
in summer and autumn. The most notable rivers 
are the Drdme, from which the department takes 
its name, the Aygues, and the IsSre. Vines and 
mulberry, chestnut, walnut, and olive trees are 
extensively grown. Commerce in wood, cattle, 
wines, and meal is carried on. In the produc- 
tion of mulberry leaves and in silkworm culture 
Drdme is one of the leading departments of 
France. Iron ore is abundant. The manu- 
factures consist chiefly of woolen cloth, silk, 
hosiery, serge, cotton yarn, shoes, lumber, and 
machinery. Capital, Valence. 

DBOMBDABY, drtim'd-d&-ri (OF. drome- 
daire, Lat. dromedaritis, from Lat. dromas, Gk. 
dpoyds, dromas, a running, from dpayeip, dramein, 
to run). A name sometimes given to the Ara- 
bian, or one-humped, camel {Oamelus drome- 
darius), hnt proni-ri;. belonging to a variety of 
that spec ie-, flirt iiigui- imI by slenderness of 
limbs and symmetry' of form and by extraordi- 
nary fleetnesa, ‘‘beiiring much the same relation 
to the ordinary camel as a race horse or, hunter 
does to a cart horse.” A good one is valued in 
Upper Egypt at from $50 to $75. The pace of 
the dromedary is a trot, which it can maintain 
for a prodigious length of time, often at th^ 
rate of 9 miles an hour for many hours together; 
while a journey of upward of 600 miles is per- 
formed at a somewhat slower rate in five days. 
Even its more rapid pace can be maintained for 
24 hours at a stretch without sign of weariness 
and without stopping to bait; and if then it is 
allowed a little refreshment, of a ball of paste 
made of barley and powdered dates and a little 
water or camp’s milk, it will resume its journey 
and go on with undiminished speed for 24 hours 
more. The jolting to the rider is terrible. The 
gallop is a pace unsuitable to the dromedary and 


at which it very soon fails. See Camel, and 
Plate of Camels and Llamas. 

DBO'MIO OF EPH'ESUS and DBOMIO OF 
SYB'ACTJSE^ In Shakespeare’s Comedy of Er- 
rors, twin brothers who had been separated in 
childhood and, at the opening of the play, have 
become attendants, respectively, of Antipholus 
of Ephesus and Antipholus of Syracuse. The 
first named is thick-witted, the second is bright. 

DBOETE. See Bee. 

DBONE ( of a bagpipe ) . See Bagpipe. 

DBONE FXiY (so called from its resemblance 
to a drone). A common cosmopolitan fiy of the 
family Syrphidse {Eristalis tenaco) , Its larvse 
live in liquid filth and the putrefying car- 
casses of animals, breathing by means of a 
very elongated anal projection bearing spiracles 
at the tip ; they are sometimes called “rat- 
tailed maggots.” The fiy somewhat resembles 
the honeybee, and this resemblance has given 
rise to the “Bugonia myth,” which is found 
among many nations and is of ancient origin 
(Judg. xiv. 8), to the effect that honeybees may 
be born from filth or decaying bodies. 

DBOlSr'GO (hleo-Lat. drongus, from the Mala- 
gasy name), or Drongo Shrike. A bird of the 
passerine family Dicruridse, which is widely 
scattered throughout Africa and southeastern 
Asia and whose systematic position is undecided. 
The beak is very shrikelike, and beset with 
bristles at the base, in conformity with the 
insect-eating habits of the family. The plumage 
is invariably glossy black; the tail has 10 
feathers, is forked, and the outer rectriccs are 
often greatly prolonged, or curled or racket- 
shaped. These birds are wholly arboreal, active 
on the wing, restless and pugnacious, and nest 
in trees. Several genera and many species are 
recognized. Most of them inhabit India and 
Malaysia, but two species are natives of South 
Africa and one of Australia. See Kjng Crow. 

DBOUGO CUCKOO. An East Indian cuckoo 
{Surnioulus luguhris), remarkable for so re- 
sembling the common drongo, or king crow 
(see Drongo), as to deceive any but a careful 
observer. This instance of “mimicry” among 
birds is carried to the extent of imitating the 
forked tail, feature elsewhere entirely un- 
exampled among the cuckoos.” Ornithologists 
are of the opinion that this cuckoo, which is 
parasitic, selects the nest of the drongo, alone, 
as the receptacle for its egg. Several other 
species exhibit similar tendencies. 

DBONTE. See Dodo. 

DBOKTHEIM:, drSnt'nbtm. See Tbondhjem. 

DBOOD, Edwin. See Mystery or Edwin 
Dboqd. 

DBOOGENBBOECK, dr6'gen-bri55k, Jan van 
( 1835-1902). A Flemish poet whose pseudonym 
was Jan Ferguht. He was born at Saint- 
Amands on the Scheldt and was educated at 
Lierre. He was for more than 22 years tutor 
and professor at a music school of Brussels. 
As a poet, he was the first to introduce Oriental 
verse forms into Dutch poetry, among his best 
productions of this kind being t the celebrated 
Makomm en QJunselen (1866; 2d ed., 1887). 
In 1886 he received a prize at Brussels for the 
treatise entitled De taepassing van het Griek^ 
sake en Latijnsohe metrwrru op de N cderlandsohe 
Poezie. His poems of childhood, entitled Dit 
mjn Zormestralen (1873;. 6th ed., 1884), are 
popular. He also wrote the libretto to Uort- 
zing’s opera Undime (first performed in 1862). 

DBOPBY ‘(bv auheeresis, for the older foarm 
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hydropsy, Lat. hydropisis, Gk. vdpcaTrlacrts, hy- 
dropiasis, vdpcatp, hydrops, dropsy, from £/5(ap, 
hydor, water). A symptom occurring in sev- 
eral diseases. It consists of the effusion of 
watery fluid from the blood into the skin and 
subjacent tissues or into the cavities of the 
body. When the effusion is chiefly in the super- 
ficial parts and over the whole body, the dropsy 
is called anasarca; when it is in the peritoneal 
cavity of the abdomen, it is termed ascites; 
when in the chest, hydrothorax. Dropsy most 
commonly depends on disease of the heart (q.v.) 
or kidneys (q.v.) or upon the condition of the 
blood. Ascites is often caused by pressure upon 
the portal veins caused by a contracting liver, 
in a case of cirrhosis of that organ. The treat- 
ment of dropsy is chiefly by diuretics, diaphor- 
etics, and cathartics, which remove the fluid 
from the tissues by unloading the blood of 
serum. In all cases of dropsy the internal 
organs should be submitted to a strict medical 
examination, and the treatment regulated ac- 
cordingly. The fluid which is poured into the 
cavity of the pleura in pleurisy is not dropsical, 
but is an exudation of plastic material from the 
blood which has the property of becoming or- 
ganized and forming adhesions between the 
lungs and the sides of the chest. In hydro- 
thorax the fluid has no power of organi/.ition, 
although it contains blood serum. The presence 
of cysts in an ovary is called ovarian dropsy. 
Dropsy of the pericardium is called hydroperi- 
cardium; of the cavity of a joint, hydrops 
articuli, or hydrarthrosis ; of the cavity of the 
scrotum, hydrocele; of the skin and areolar 
tissue, oedema. If the cerebrospinal fluid be in- 
creased, the condition is called hydrocephalus. 
When internal medicines fail to remove an ac- 
cumulation of dropsical fluid, or when it is due 
to pressure which cannot be relieved, it often, 
becomes necessary to evacuate the fluid by 
tapping — i.e., by making an incision, or thrust- 
ing a hollow needle or trochar, into the cavity 
and drawing off the fluid. This operation, 
under antiseptic precautions, is practically free 
from danger and may be repeated from time 
to time by th-- -:i' as the pressure or 
weight of the hri becomes excessive. 

Dropsy of a limb is sometimes relieved by 
making several punctures through the skin. 
See CEDE:^^A. 

DBOPWOBT. See Spie^a. 

DBOS'EBA. See Sundew. 

DBOSINIS, drd-sS'nis, Geoege (1859- ). 

A modern Greek writer. He was born at Athens 
and, although originally a lawyer, later devoted 
himself entirely to belles-lettres. He lived in 
Germany from 1886 to 1888, during which time 
he edited *EcrHa {Hestia}, in which he trans- 
lated several of his chief productions. His 
works, which are characterized by simplicity 
of language and genuine feeling, include five 
collections of lyrical poetry: Spun Webs (1880), 
Stalactites (1881), Idylls (1885), Princess 
Weathers (1890), and Light of Love (1894)’; 
and the following prose writings: Rural Let- 
ters (1882), Three Days in Tinos (1885), Tales 
and Reminiso&mes (1886), and Fables (1889). 

DBOSOIit^'ETEB (from Gk. ^pocros, d/rosos, 
dew + fMETpov, metron, measure) , An apparatus 
for meastfring the quantity of dew formed* per 
unit area. The surface may be either a hori- 
zontal metal plate or a leaf hanging morally, 
or a Mt of wodl'or cotton representing a large 
surface oT finec "The meatsurement for a 


given night should be made in the early morn- 
ing, before the rising sun evaporates the dew. 
When the apparatus is made self-registering, 
the surface, with its accumulating dew, hangs 
at one end of a delicate balance or from a deli- 
cate spiral metallii* jmd by its gradual 

sinking moves the I'jnr, makes the record 

on a moving sheet of paper. Although many 
forms have been suggested, yet none are found 
to give results that are comparable with each 
other from day to day, owing largely to the 
fact that the slightest change in the surface 
that receives the moisture alters the quantity 
of dew that is caught. Even the same bit of 
wool, when used day after day, changes its 
nature in this respect. If a metallic surface is 
used, its behavior must be compared frequently 
with a standard, partly because different metals 
have different properties, but principally be- 
cause the same surface, when it becomes greasy, 
dirty, or scratched, has different properties. 
Many peculiarities of the deposition of dew on 
different objects are explained in detail in the 
popular work by Charles Tomlinson, entitled 
The Dew-Drop and the Mist (London, 1860). 
Moreover, the case of the natural deposition 
of dew on the grass and other plants very near 
the surface of the ground is not at all parallel 
to that where it is deposited upon metal plates 
or other bodies used as drosometers, partly be- 
cause of the location, partly because of the 
difference in the substances, and largely because 
of the influence of slight local currents of air. 

DBOSTE-HtiXSHOEP, drSs'te-hnlsffidf, An- 
nette Elizabeth, Baeoness von (1797-1848). 
A distinguished German lyric poet. She was 
born in the family castle of Hfllshoff, near 
Munster, passed her life largely in seclusion, 
and died in the castle of Meersburg, on Lake 
Constance. Her Gedichte (1837; new ed., 
1895), not numerous, are excellent in technique 
and gracefully sweet in character, particularly 
in their pictures of nature. In lyric and nar- 
rative forms they are well-nigh equally suc- 
cessful. Her poems appeal to the refined and 
thoughtful rather than to the ordinary reader. 
She is related artistically to Mdricke, but she 
is more virile. Selections from them find place 
in most general collections of German verse. 
The posthumously printed Das geistliche Jahr 
(1852; new ed., 1883) consists largely of reli- 
gious poems. She was an ardent Catholic. 
Her collected works, including the Let^te Gaben 
(1860), in which her splendid prose tale Die 
Judenbuohe was printed, appeared in 3 vols. in 
1878—79. Consult Schfleking, Armette von 
Droste-Eiilshoff (Hanover, 1871), and Busse, 
Annette von Droste-Hulshoff (Bielefeld, 1903). 

DBOTJAIS, dr^'S.'. A French family of 
artists; — Httbebt (1699-1767) was best known 
as a miniature painter. He was bom at La 
Boeque and studied at Bouen and under De 
"TVoy in Paris. His miniatures are principally 
■in private oollections, but there are two por- 
traits by Mm in the Louvre — one of the painter 
Christoph^ and the other of the sculptor Bob- 
ert le Lorrain. He assisted Nattier and Van 
Loo in the execution of costumes and acces- 
sories, and was appointed court painter in 1744. 
— ^His son and pupil, FBANgois Hubert (1727- 
75), the most important member of the family, 
studied also under Van Loo, Natoire, and 
Boucher. It was the fashion to be painted by 
Frangois at the time of Louis XV, and he has 
left many portraits, especially of women and 



DBOUET 


DKOWnsriNG 


270 


children, charmingly executed in the graceful, 
delicate, and rather weak style of the age. 
Among those who sat for him were Madame de 
Pompadour, Madame du Barry (as a muse, a 
huntress, and as Flora), Marie Antoinette as 
Hebe, and Mademoiselle Helvetius (Morgan col- 
lection, Metropolitan Museum, New York). 
There are also four portraits in the Louvre and 
many in private collections. Frangois Drouais 
was court painter and councilor of the Academy. 
The most characteristic of his pictures is “A 
Child Playing with a Cat"^ (1765). — Germain 
JEuAX (1763-88) was the son of Francois. He 
was born in Paris and studied under his father, 
Frenet, and David, whose favorite pupil he was. 
In 1784 he won the Homan prize with his pic- 
ture “Christ and the Canaanite Woman^’ 
(Louvre) and went with David to Home, but 
he died there three years later. “Marius at 
Minturnas” (Louvre) and the “Dying Gladia- 
tor” (Rouen Museum), both painted during his 
stay in Rome, reveal Germain Jean as a be- 
ginner of much promise. , He painted in the style 
of David, but with more sentiment. Consult 
Gabillot, “Les trois Drouais,” in Gazette des 
Beaux- Arte (Paris, 1905-06). 

DROXTET, droo'a.'', Jean Baptiste, Count 
d’Erlon (1765-1844). A marshal of France. He 
was born July 29, 1765, at Rheims, and entered 
the army as a private in 1782, took part in the 
campaigns of 1793-96, and became aid-de-camp 
to (General Lef&vre. He distinguished himself 
during the sieges of Valenciennes, Le Quesnoy, 
and Cond4, and in 1797, mnder Hoche, forced 
the surrender of the fortress of Elirenbreitstein. 
His important services caused his rapid promo- 
tion, and he became brigadier general in 1799. 
Made a general of division in 1800, he took an 
active part in the campaign of 1805-07, dis- 
!'■ 1 himself at Jena and being wounded 

i ■ ' ■ ■ His conduct won him the Grand 

Cross of the Legion of Honor and the title of 
Comte d^Erlon. He took a prominent part in 
the Peninsular War, and fought bravely against 
Wellington in 1814. After the fall of Napoleon 
he was given command of the Sixteenth Divi- 
sion, but was shortly afterward arrested on the 
charge of conspiring against Louis XVIII. He 
managed to escape upon the approach of Na- 
poleon, and, putting himself at the head of 
the troops, he seized the citadel and held it for 
the Emperor, who made him a peer of France. 
In the Waterloo campaign Drouet commanded 
the First Army Corps, but, misunderstanding 
the Emperor^s orders, wasted valuable time in 
a fruitless march between Ligny and Quatre- 
Bras. After the capitulation of Paris he fled 
to Bavaria, where he resided until 1825, when 
he returned to France. He received, in 1830, 
the command of the Twelfth Military District, 
with headquarters at Nantes, where he put down 
the Legitimist rising in La Vendde and arrested 
the Duchesse de Berry. DmitiGr 1831-35 he 
held the important office of Goviriioi-Ge'h-rnl 
of Algeria and in 1843 was elevated to .the rank 
of marshal. He died Jan. 25, 1844, Consult 
'Notice sur la vie militaire du marSchal Drouet^ 
6crite par lui-mSme (Paris, 1844), and Sloane, 
Life of Napoleon (New York, 1896). 

DROtrOT, dr5(i'6', Antoine, Count (1774- 
1847). A French general, born at Nancy. Ho 
fought at Fleurus (1794) and Hohenlinden 
(1800) and greatly distinguished himself by 
his skill and valor at Wagram. On the retreat 
from Moscot7 he displayed extraordinary energy 


and fertility of resource. One of his most bril- 
liant exploits was performed at Hanau, where 
his desperate assault on the Bav^ian army en- 
abled the French to make good their retreat to 
the Rhine. He accompanied Napoleon to Elba 
as Governor of the island and subsequently 
fought at Waterloo. He enjoyed wide renown 
as an artillerist, and his sound judgment se- 
cured for him the title of “Sage of the Grand 
Army.” 

DROUYN DE DHXJYS, droo'aN' de Iwes^ 
Edouard (1805-81). A French diplomatist and 
politician. He was born in Paris, Nov. 19, 1805, 
and received a thorough classical and legal 
education at the Lycee Louis-le- Grand and the 
Eeole de Droit. In 1831 he was attached to 
the Embassy at Madrid. As charge d'affaires 
at The Hague (1833—36), and thereafter as 
First Secretary of the Embassy at Madrid, he 
showed his diplomatic ability- In 1840 he was 
placed at the head of the Bureau de Commerce, 
under the Minister of Foreign Affairs, and in 
1842 was elected deputy from Melun; but, hav- 
ing voted against the government, he was de- 
prived of his administrative office by M. Guizot 
in 1845. He thereupon became a bitter opponent 
of the statesman and signed the act of accusa- 
tion of tlie Guizot ministry drawn up by Odilon 
Barrot, Feb. 22, 1848. After the overthrow of 
Louis Philippe he was elected representative to 
the Constituent Assembly from the Department 
of Seine-et-Marne and became president of the 
Committee on Foreign Affairs. In the first 
cabinet formed by Louis Napoleon, after his 
election to the presidency in December, 1848, 
Drouyn de Lhuys became Minister of Foreign 
Affairs. In 1849 he went to London for a 
short time as Ambassador, and early in 1851 
again became Minister of Foreign Affairs. After 
the coup d'etat of Dec. 2 , 1851, he became one 
of the vice presidents of the Senate, and in 
July, 1852, he was for the third time made 
Minister of Foreign Affairs. During this time 
he directed the negotiations relative to French 
participation in the Crimean War. Disap- 
pointed at the issue of the Vienna conferences 
in 1855, he resigned his office. In 1862 he was 
recalled, but resigned in 1866. On the fall of 
the Empire he fled to Jersey, but after a year 
returned to France and lived in retirement until 
his death, March 1 , 1881. He was the author of 
a work entitled Les neutres pendant la guerre 
d’Orient (Paris, 1868). Consult Comte d'Har- 
court, Diplomatie et diplomates: les guatre 
minisUres de M. Drouyn de Lhuys (Paris, 
1882) j also his M4moires, inserted in the col- 
lections of the French Academy of Moral and 
Political Sciences. 

DROWH,' Thomas Messinger (1842-1904). 
An American chemist and metallurgist. After 
a ■ ■ ' . ■' lurse of study at the best scientific 

sc' ■ ■ . United States and at two Euro- 

pean universities he was appointed instructor 
in metallurgy at Harvard and later professor 
of analytical chemistry at Lafayette College. 
From 1885 to 1895 he held the same chair at 
the Massachusetts Institute of Technology. In 
1895 he became president of Lehigh University. 
He served as president of the American Insti- 
tute of Mining Engineers in 1897. 
DROWNIHG. See Asphyxia; Resxjsoixa- 

TION. 

DROWETING (from drown, from AS. druac- 
fiian, Icel. druhna, OHG. trunkan^n, drualro non. 
to drown, from AS. dnmeen, p.p. of drincan. 
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Icel. drehlca, OHG. trineliariy Ger. trinlcen, to 
drink). A form of capital punishment once 
common throughout Europe, but now obsolete 
among the nations of Christendom, though it is 
still practiced in IMohammedan countries and in 
the Far East. Tacitus, writing about the end of 
the first century, tells us that the Germans 
hanged their greater criminals, but that meaner 
offenders were plunged under hurdles into bogs 
and fens. By the law of the ancient Burgun- 
dians a faithless wife was condemned to be 
smothered in mud. The Anglo-Saxon codes 
ordered women convicted of theft to be drowned. 
The punishment was in such common use 
i’ ■ ■! i’ . Middle Ages that grants of eapi- 

i :l j :■ ■■ i ■ ■ ■' ran eiim fossa et furca, i.e., ‘with 
pit and gallows.’ The pit, ditch, or well was for 
drowning women; but the punishment was occa- 
sionally inflicted on men, perhaps because less 
cruel and revolting than other forms of capital 
punishment, as a matter of favor. Thus, in 
Scotland, in 155 fl, a man convicted of theft and 
sacrilege was sentenced to be drowned “by the 
Queen’s special grace.” So late as 1611 a man 
was drowned at Edinburgh for stealing a lamb. 
By that time the punishment of drowning had 
become obsolete in England. It survived in 
Scotland until 1685. The last execution by 
drowning in Switzerland took place in 1652, in 
Austria in 1776, in Iceland in 1777. It was 
abolished in Russia early in the t • 

tury. It has never been practiced ■ • i i • . 
States. See Capital Punishment; Punish- 
ment, and the authorities there referred to. 

BBOYSEN, droFzcn, Johann Gustav (1808- 
84). A German historian, born at Treptow. 
He studied in Berlin and became privatdocent 
there in 1833 and professor extraordinary in 
1835. In 1840 he accepted a call to the Uni- 
versity of Kiel, and thenceforth took a promi- 
nent part in the Schleswig-Holstein dispute with 
Denmark as an upholder of the German claims. 
Sent as a representative from Kiel to the Diet 
of Frankfort, he was subsequently a member of 
the Frankfort Parliament. In 1851 he was ap- 
pointed professor of history at Jena, where he 
founded the historical seminar, and in 1859 was 
called again to Berlin, where he achieved a repu- 
tation as one of the greatest German historians 
of the century. He died in Berlin. Of his 
ntunerous works, the following are the most 
important: Geschichte Alexanders des Grassen 
(Berlin, 1833); GescMchfe des Eellenismus 
(Hamburg, 1836-42) ; Geschichte der preus- 
sischen Politik (14 vols., Leipzig, 1855-86); 
Grund^ge der Historik (Leipzig, 1876). For 
his life, consult, Duncker, Johann Gustav Droy- 
sen (Berlin, 1885), and a biographical sketch by 
Kruger in his Outlines of the Principles of His- 
tory, trans. by E. B. Andrews (Boston, 1893). 

BROZ, dro, Francois Xavtbr Joseph (1773- 
1850). A French moralist and historian. He 
served for some years in the army, but after- 
ward was ap])oi!ff(*d to the chair of oratory at 
the Ecole Ccntralc de Besancon. He soon at- 
tracted attention as a vrriter on philosophical 
subjects and especially as the author of an 
Essai sur Part d’etre heureux (1801). His 
Philosophie morale (1823) gave him a place in 
the Academy- His greatest work is UHistoi/re 
du rhgfne de Louis' XT I pendant les annSes oit 
Ton pouvait prevoir et diriger la revolution 
frangais^ (3 rols., 1839-^2>. His other works 
include: Eur le droit poli^que (1862); Appli- 


cation de la morale a la politique (1825); 
Economic politique ( 18^9 ) . 

BROZ, Gustav (1832—95), A minor French 
novelist and hmnorist, who catches the tone 
of the society of the Second Empire, toying 
with amiable vices, as the eighteenth century 
did with the pastoral virtues. His best novel is 
Autour d’une source (1869). His most success- 
ful and characteristic book, Monsieur, Madame 
et Behe (1866), was the first to attract notice. 

BROZ, Numa (1844-99). A Swiss states- 
man, born at La Chaux-de-Fonds. He worked 
as an engraver, educated himself to be a school 
teacher, and in 1864 became editor of the radi- 
cal journal National Suisse, In 1868 he was 
chosen a member of the Council of Neuchatel, 
and in 1871 he conducted the religious and edu- 
cational interests of the canton. In 1875 he be- 
came a member of the Federal Council and Min- 
ister of the Department of the Interior in 1875 
and took the portfolio of Commerce and Agricul- 
ture in 1879. He was elected President of the 
Swiss Confederation in 1881 and again in 1887. 
Upon the establishment of the Bureau of Inter- 
national Railroad Transportation he was ap- 
pointed its director (1893). His publications 
include: L’Instruction eivique (2d ed., 1886) ; 
Essais economiques (1895) ; Etudes et portraits 
politiques (1895). 

DROZ, PiEBKE Jacquet (1721-90). A Swiss 
mechanic. He was born at La Chaux-de-Fonds 
and became famous as the improver of the 
mechanism of the watch and the inventor of a 
music box which reproduced the tones of various 
instruments, of an “automatic writer,” operated 
by an internal mechanism, and of various other 
unique devices. One of his most important in- 
ventions was a self-adjusting pendulum, 

BRXTBE, droo'de, Karl Georg Oskar (1852- 
). A German botanist, born in Brunswick. 
From 1870 to 1874 be studied at Brunswick 
and Gottingen, and in 1879 he became professor 
of botany at the Polytechnical School, Dresden, 
and director of the botanical garden. In addition 
to the Mi'iiukgr.uib- published in collaboration 
with A. Engler under the title Die Vegetation 
der Erde (Leipzig, 1896 et seq.),»his publi- 
cations include : Die Florenreiohe der Erde 
(1884); JSandhuch der Pflanisengeo graphic 
(1890); Deutschlands Pficumengeographie, vol. 
i (1895) ; Der her oynische Florenhezirk (1902) ; 
Die Oekologie der Pflanzen (1913) ; and valuable 
contributions to the publications of Martins and 
Berghaus. 

DRUEH^TIA. The Roman name of the river 
now known as the Durance ( q.v. ) , 

DRUG (Fr. drogue, from Dutch droog, dry; 
being formerly supposed to dry and cleanse the 
body). Any substance, whether of animal, min- 
(•Tr\l. or vogotablo origin, especially in its crude 
or oonimorcia] form, flial is used as a medicine or 
in the preparation and composition of medicines. 

DRUG ABDICTIOHS. The principal drugs 
resulting in formation of habits are opium and 
its products (morphine, heroin, codeine, and 
others), cocaine, cannabis indica, alcohol, and 
tobacco. 

^ The opium habit has long been practiced in 
the’^ Far East and did not become popular in 
Europe and other western countries until some 
tune after 1845, when the practice of injecting 
drugs through the hypodermic needle was intro- 
duced. Morphia was the drug used, and for a 
time the vice was extremely prevalent. Accord- 
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ing to Jouet and Zambaco, the habit became al- 
most a fashion among the ladies of Paris and 
Constantinople, and hypodermic syringes of 
fanciful design and costly ornamentation were 
used and even given as presents. There were 
said to be 40,000 morphiiiomaniacs in Paris in 
1SS3 and 100,000 in 1893, but since then the 
habit has greatly decreased. Extravagant hg- 
ures have been quoted as to the prevalence of 
the morphine habit in the United States, but 
these are largely a matter of speculation. For 
the symptoms and effects of this addiction, see 
Opium. 

The cocaine habit is of more recent growth. 
This drug was introduced into medicine 30 years 
ago, and its abuse has become a serious problem 
in Europe and America, partly through careless- 
ness in prescribing solutions as nasal sprays, 
Dut principally from the introduction of it into 
oatent medicines, catarrh snuffs, tonic wines, 
md the like. Various coca wines, vaunted as 
aerve tonics, serve merely as vehicles for co- 
?aine- The cocaine habit is the most demoraliz- 
ing and rapidly cultivated addiction known, since 
bhe effects of the drug wear off quickly and 
repeated doses are required. It is largely used 
by the criminal class; it seems to have a par- 
bicularly debasing effect upon the mind and 
norals as well as the physique of the habitud, 
ind it brings about rapidly a state of profound 
aiental and moral degradation. Among the first 
11 effects are sleeplessness and loss of appetite, 
conditions which in themselves suffice to under- 
nine the constitution. Soon there follow other 
nanifestations; headache, lack of muscular con- 
trol, symptoms of intestinal autointoxication, 
tnd later still delusions and hallucinations, which 
nerge into insanity, with a tendency towards 
luicide. The habit is difficult to break, and 
lomparatively few addicts ever fully recover, 
n South America the use of cocaine among the 
ndians has existed from time immemorial, 
kmong them the habit takes the form of leaf 
lie wing, a little alkali being mixed with the 
eaves. Overindulgence among these people, 
lowever, is comparatively rare. 

Tea, coffee, cocoa, kola, matd, and guarana 
ogether form a group of products, widely used 
n account of certain stimulating principles, viz., 
affeine, theobromine, theophyllin. These bodies 
.re chemically distinct from cocaine, but as 
loisons they resemble it very closely. They are 
aken to overcome fatigue and to stimulate the 
erebral functions. Prolonged abuse of the group 
stablishes, no doubt, a certain degree of toler- 
nce, but they all have a cumulative tendency, 
'ea tasters, e.g., are said to suffer from head- 
che, noises in the ears, vertigo, sleeplessness, 
nd impaired digestion, ilie excessive use of 
ea and coffee is known to be responsible for 
ertain nervous disturbances, the principal fea- 
ures of which are instability and irritability, 
ccompanied by sleeplessness and dyspepsia. 

The effects of the moderate and excessive use 
f tobacco have long been a subject of debate, 
t is certain, however, that tobacco, while vary- 
ig greatly in its action in different individuals, 
©suits in an increase in blood pressure and is 
lerefore a factor in the production of arterio- 
2 lerosis. The heart is apt to be irregular, and 
oisoning of the optic nerve is occasionally ob- 
sr’O'ed. For further discussion of the addiction, 
3e Tobacco. 

Chloral hydrate paraldehyde, veronal, and 


similar hypnotics are substances whose intro- 
duction as soporifics to replace opium resulted 
in the formation of habits in a great number 
of people. The ultimate effects, although some- 
what slow in making themselves apparent, are 
not unlike those of cocaine. The addicts are, in 
the first place, apt to be neurotic, and any 
habit speedily fastens itself upon them. After 
a time the sleeplessness becomes worse, larger 
doses are required, and the patient becomes 
anemic, weak, anxious, restless, and the heart 
action feeble and irregular. There is the usual 
deterioration in moral fibre, and the end is likely 
to be delusional insanity. Still another group 
of pain relievers may be mentioned. These be- 
long to the same class as acetanilid and anti- 
pyrin and are represented by a host of popular 
headache remedies. Addiction to them causes 
a gradual decline in the general health, while 
the condition for which the remedy was taken 
becomes more pronounced. These drugs are 
nerve poisons, and their prolonged use induces a 
high degree of anaemia, cardiac weakness, aboli- 
tion of the will power, and degeneration of the 
heart muscle. A description of the alcohol habit 
will be found under Alcoi?olism and of canna- 
bis indica addiction under Hasiieesu. Consult; 
Sainsbury, Drugs and the Drug Habit (New 
York, 1909) ; C. A. McBride, Modern Treatment 
of Aleoholism and Drug Narcotism (ib., 1910) ; 
G. E. Pettey, Narcotic Drug Diseases and Allied 
Ailments ( Philadelphia, 1913). 

DRTJGKGEB, Abel. A gullible tobacconist in 
Jonson’s Alchemist. The part was a favorite 
role of Garrick. 

DBtTGGET (Fr. drouget, of unknown etymol- 
ogy). A common felt or other coarse woolen 
fabric, often printed on one side and chiefly used 
for covering carpets or as a substitute for a 
carpet. 

DBITGGISTS. See Chemists and Dkuogists. 

DBTJID (Lat. druida, Gk. dpviSTjs, dryidSs, 
from Olr. drui, nom. pi. druad^ Gael, draoi, con- 
nected with Olr. dair, daur, oak, Gk. drys, 
tree, OChurch Slav, druva, Skt. ddru, wood). 
One of the fraternity of priests, religious teach- 
ers, and judges who ruled over the Celtic inhab- 
itants of ancient Gaul, Britain, and Ireland. The 
institution of druidism was probably common 
to all Celtic nations, but we have detailed 
accounts of the form only under which it existed 
in Gaul. Ca'sar gives the following description 
of the character and functions of the Druids: 
‘‘They attend to divine worship, perform public 
and private sacrifices, and expound matters of 
Tiligiun. A great number of youths are gathered 
round ilierri for the sake of education, and they 
enjoy the highest honor in that nation. Nearly 
all public and private quarrels come under their 
jurisdiction; and when any crime has been 
committed, as when a murder has been perpe- 
trated, or when a controversy arises about a 
legacy or about landmarks, they are the judges 
too. They fix rewards and punishments; and 
should any one, whether a private individual or 
a public officer, disobey their decrees, then they 
exclude him from the sacrifices. This is with 
them the severest punishment. The persons who 
ate thus laid under interdict are regarded as 
impious and wicked people; everybody recoils 
from them and shuns their society and conversa- 
tion, lest he should be injured by associating 
with them. They cannot obtain legal redress 
when they ask for it, nor are they admitted to 
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any honorable office, ... At a certain time of 
the year the Druids assemble in the territory 
of the Carnutes, which is believed to be the 
centre of all Gaul, in a sacred place. To that 
spot are gathered from everywhere all persons 
that have quarrels, and they abide by their 
' and decrees. It is believed that this 
■ ■ ■ was invented in Britannia and thence 
transplanted into Gaul. Even nowadays those 
who wdsh to become more intimately acquainted 
with the institution generally go to Britannia 
for instruction’s sake. 

^'The Druids take no part in warfare; nor do 
they pay any taxes, like the rest of the people; 
they are exempt from military service and from 
all public burdens. Attracted by such rewards, 
many come to be instructed of their own choice, 
while others are sent by their parents. They are 
reported to learn in the school a great number 
of verses, so that some remain there 20 years. 
They think it an imhallowed thing to commit 
their lore to writing, though in the other public 
and private affairs of life they frequently make 
use of the Greek alphabet. . . . Beyond all things 
they are desirous to inspire a belief that men’s 
souls do not perish, but transmigrate after death 
from one individual to another; and they hold 
that people are thereby most strongly urged to 
bravery, as the fear of death is thus destroyed.” 

This powerful priesthood did all they could to 
uphold the national cause against the Roman 
conquerors and urged the people to rebellion. 
The emperors Tiberius and Claudius found it 
necessary to interdict formally the practice of 
druidical rites, which seem, however, to have 
continued down to the extinction of paganism. 
Besides being priests and teachers of religion, 
the Druids appear to have been adepts in the 
magic arts and were versed in the mysterious 
powers of animals and plants. The oak tree 
was especially sacred among the Druids, and 
they frequently performed their rites in oak 
groves. They also had a special reverence for 
mistletoe when growing on an oak. According 
to the elder Pliny, a Druid, clothed in white, 
motmted the tree and with a knife of gold cut 
the mistletoe, which was received by another 
standing on the ground, on a spotless cloth. 
The same author gives a curious account of the 
“serpent’s egg” worn as a distinguishing badge 
by the Druids. It was formed, he says, by the 
poisonous spittle of a great many serpents 
twined together. Gather^ at moonlight, and 
afterward worn in the bosom, it was a mighty 
talisman. All these particulars refer properly 
to the Druids of Gaul, but the druidism of 
Britain was probably essentially the same. 

In all the countries anciently inhabited by 
Celts there are found rude structures of stone, 
one of the most common forms of which is the 
so-called dolmen (q.v.). The older archaeologists 
assumed that those were druidical altars, but 
there is no proof that such was their purpose or 
origin. Similar structures are found in Seandi- 
nayia and Germany, and to assume in all these 
countries the presence of Celts seems too hazard- 
ous. .The same doubts prevail as to the supposed, 
druidio^rl tiemples of Avebury, of Carnac in 
Brittany^ .aind of Stonehenge (q.v.). Consult: 
C^sary oDe Bedlo OnlUco, vi, 13, 14; Ramsay, 
Fecundations of England, vol. i (London, 1894) ; 
B^Arbpis Jn^oduction d V6tude de 

la^ Utiirckikie >:(3Paris, 1383); id., Lesf 

Dnaides et les d forme d'am- 


maux (ib., 1906) ; Bonwick, Irish Druids aTid 
Old Irish Religions (London, 1894) ; Rhys, Lec- 
tures on the Origin and Qrowth of Religion as 
Illustrated ty Celtic Heathendom (ib., 1888). 
See Celtic Peoples. 

DRTTIDS, Oedee of. A secret organization 
for purposes of mutual aid and protection, es- 
tablished in London in 1781, introduced in the 
city of New York in 1833 and in Germany in 
1872. In England a number of independent 
lodges sprang from the parent organization; in 
the United States the order assumed a more na- 
tional character, the first grand grove (the name 
“lodge” was discontinued) having been estab- 
lished in 1849. The society included, in 1914, 
IS grand groves and 542 subgroves, with a total 
membership of 29,525 : in the same year it had 
paid out in benefits $7,833,226. Many of the 
members of the organization are German or of 
German deseent. 

DBTJM (Dutch from, Ger. Trommel, dial. 
dromm, from OHG. trumha, trmnpa, trumpet. 
It. trornha, Pr. trompe, Eng. trump; connected 
ultimately with Lat. triumphus, triumph, Gk. 
dpiafi^as, thriamhos, Bacchic procession). A 
musical instrument of percussion, consisting of 
a cylinder of wood or brass over one or both 
ends of which a membrane is stretched tightly 
by means of wooden hoops. There are' four 
kinds of drums — ^the side drum, only differing 
from the snare drum (q.v.) in the absence of 
gut strings across its under side, the bass drum 
(q.v.), and the kettledrum (q.v.). With the 
exception of the last, drums cannot be perfectly 
tuned and hence are of use only to mark or vary 
the rhytlim. Drums of various forms were early 
used in Egypt and India. An Egyptian instru- 
ment corresponding to the modern African tom- 
tom can be traced back to about 1600 b.c. The 
tympanum of the Greeks and Romans resembled 
a small modern kettledrum, though it could not 
be tuned to any exact pitch. From India the 
use of drums spread westward, being introduced 
into Europe eittier by the Moors or through the 
Crusades. See Musical Instbuments. 

DKTTIM, Ijst Aechitectuee. 1. Any one of 
the superposed cylindrical blocks of which a 
nonmonolithic column is composed. (See Col- 
trMN,) 2. The circular or polygonal structure 
on which domes are often carried, raising them 
high above the surrounding structure. The 
drum was developed fi^om the crown of buttressed 
windows of Hagia Sophia and similar Byzantine 
domes. It occurs chiefly in late Byzantine and 
in Renaissance domes, as in St. Peter’s at Rome, 
but is seen also in many Mohammedan domes. 
See Domf: ZMoiiammedax Aet. 

DRUM, or Deumfish (so called from the 
drumming noise). Any of several fishes of the 
family Sciecnidae, most of the species of which 
make a noise under water variously called croak- 
ing, drumming, snoring, grunting, etc., but which 
most resembles the roll of a muffled or distant 
drum. This noise is commonly thought to be 
produced by the transfer of air to different com- 
partments of the air bladder. The fishermen 
frequently attribute it to the rubbing together 
of the broad pharyngeal teeth, which are ar- 
ranged like a cobblestone pavement and are 
often preserved as a seashore curiosity. These 
remarks more particularly apply to the salt- 
water drum of the Atlantic coast of the United 
States {Pogonias chromis) , which has been 
known to exceed 100 pounds in weight, but ordi- 
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narily is less than 50. It is a heavily built fish, 
with poor flesh, large scales arranged in diago- 
nal rows, and a large number of short barbels 
hanging from the lower jaw. In search of the 
mollusks upon which it mainly feeds it fre- 
quents bays and shallow coastal waters, and 
may often be heard at night ‘‘drumming” stead- 
ily for a long time beneath an anchored boat. 
It is a great pest to the oyster planters about 
New York, destroying annually a vast amount 
of cultivated oysters, the fish crushing into 
fragments hundreds moire than it eats. (Con- 
sult, on this point, Ingersoll, ‘'The Oyster In- 
dustry,” in United States Tenth Census Report, 
Washington, ISSl.) This species ranges on the 
east coast south to Uruguay. The southern 
variety {Pogonias curMna) is known by the 
Brazilians as curbina, meaning “croaker.” The 
fresh-water or river drum (ApUdonotus grmi- 
niens) , also known as thunderpumper, sheeps- 
head, and croaker, is a kindred fish, common in 
the lakes and streams of the Mississippi valley. 
In the North it is not much valued, but in the 
South it ranks high as a food fish. Other 
species of drum are the red drum {Scicenops 
ocellatus) of the South Atlantic and Gulf States, 
and the black drums of the genus Sciccna, mostly 
of the Old World. Most of the species afford 
good sport with the line. 

DBUMCI/OG, drum-klog^ (Gael., ridge of 
stone). A tract of moorland in Lanarkshire, 
Scotland, famous as the place where 200 Gamer o- 
nians defeated Claverhouse on Juno 11, 1679 
(Map: Scotland, D 4). An obelisk commemo- 
rates the victory. The battle is graphically 
described in Scott’s Old Mortality. 

DBXTMETjllT (from Ir., Gael., druim, drum, 
ridge). A smoothly arched oval hill rarely more 
than 150 feet high' or more than % mile long, 
usually occurring on the flat lowlands, and look- 
ing somewhat like a sand dune, but made of 
coarser materials and covered with thin soil and 
vegetation. Drumlins are composed of till, as it 
is called in Scotland, or the hardpan or bowlder 
clay of northern New England, that has been 
heaped up by the pressure of overlying glaciers. 
They have steep convex sides and are elongated 
in the direction of an ice flow, i.e., usually from 
north to south. Drumlins occur in all glaciated 
districts, and their existence in New England, 
New York, and the lake region of North America 
indicates that all of that country has been once 
covered with glaciers, or rather with a single 
continuous glacial covering. Drumlins are found 
over all that portion of North America, Europe, 
and Asia that lies north of the terminal moraine 
of the continental glacier. See Glacier; Gla- 
cial Period. 

BIITJIM IVCAJOB. The noncommissioned of- 
ficer in charge of a drum corps or band- In 
the United States army he is appointed by the 
regimental commanders upon the recommenda- 
tion of regimental adjutants. He ranks with 
first serc-eants, receiving pay at the rate of 
from ?36 to ■‘^60 per month according to length 
of service. Under the supervision of the regi- 
mental adjutant he has charge of the interior 
discipline and administration of the band. At all 
formations of the band he leads and controls its 
movements. The chief musician, pfeiy from $75 to 
$99, has charge of the musical instruction of the 
band as distinguished from its military instruc- 
tion. In the English service, since 1878,*" tlie drum 
major has been called the sergeant drummer. 


DRUIWCIVIEB. In the United States army there 
is no official grade of drummer. However, a drum 
and fife corps is sometimes organized by the 
regimental commander. For this purpose he 
usually details the two trumpeters of each troop, 
the three musicians of each battery or the two 
musicians of each company, and other privates, 
to take the necessary instruction and drill un- 
der the drum major. Trumpeters and musicians 
have the rank and pay of privates. In the 
United States and British army they act as 
h • ' -’i the daily routine of barrack and 
ji.'", .'• » by bugle or drum the 

various duties of the day. 

DRIJM'MOlSri), George. See Perth, Earl of. 

DBTJMMOND, Sir Gordon (1772-1854). A 
British soldier, born in Quebec. He became an 
ensign in the Royal Scots in 1789, was rapidly 
promoted, and in 1794 attained the rank of 
lieutenant colonel of the King’s Liverpool Regi- 
ment, which he commanded in several campaigns 
on the Continent, particularly distinguishing 
himself at the battle of Nimeguen. He served 
in the Egyptian campaigns of 1800-01, com- 
manded a division in Jamaica from 1805 to 
1807, and in 1810, with the rank of lieutenant 
general, Avas second in command to Sir George 
Prevost, commander of the forces in Canada. 
He took part in the American War of 1812, com- 
manding the British at the indecisive battle of 
Lundy’s Lane, or Bridgewater, on July 25, 1814, 
and remained in Canada as commander in chief 
of the British forces after the close of the Avar, 
until 1810. He Avas promoted to the rank of 
general in 1825 and made G.C.B. in 1837. 

DBHMlVIIOlsrD, Henry (1851-97). An Eng- 
lish author and minister of the Free church, 
born in Stirling, Scotland. From the high school 
of Stirling and a boarding school in Crieff he 
passed to the University of Edinburgh (1866). 
Four years later he began his preparation for 
the ministry at New College, Edinburgh. Stirred 
the [•r-Mc'-irin' ■>:“ Abody, ho engaged in active 
mission u. rk 75); in 1877 he was ap- 

pointed lecturer on natural science in the Free 
Church •''' " ^gow, and in 1884 became 

professor . He now began mission- 

ai'y Avork among college students with very great 
success, U movement he initiated 

spread . i English-speaking world, 

and he Avas called to America and Australia. In 
the interest of science he also made expeditions 
to the Rocky Mountains and to Soiuli Africa. 
The aim of Drummond was to reconcile science 
and religion. To this end he wrote Natural 
Law in the Spiritual Wcrt'ld (1883) and The 
Ascent of Man (1894). He also published Tropi-, 
cal Africa (1888) ; Travel Sketches (1890) ; and 
other books and addresses, among w'bich is The 
Greatest Thing in the 0^90). Drum- 

mond’s books were widely read and made a deep 
hriori -isi.Hi. <n least upon amateurs in science. 
15 r consult George Adam Smith, 

/ 7 V- Lvuidon, 1902), and lives by Lennox (New 
York, 1901) and Sinipson (ib., 1901). 

BRTJMiyCOND, James (1835- ). An 

English Unitarian theologian. He was born in 
Dublin, the son of a cler^unan, William Hamil- 
ton Drummond, who translated Lucretius. He 
giaduatcd at Trinity Collegej Dublin, in 185^7 
studied theology at Manchester New College, in 
1859-69 was minister of the Cross Street Uni- 
tarian Chapel, Manchester, and then became pro- 
fessor of theology in Manchester N 6 w College, 
where he succeeded James Martincau as princi- 
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pal in 1885. He retired from this post in 1906. 
His principal ^yorks, apart from Hew Testament 
commentaries, deal with the period immediately 
before the New Testament and its influence on 
apostolic thought. They include: The Jewish 
Messiah (1877); Infraductioiv to Theology 
(1884) ; Philo- Judceus (1888), probably the 
most valuable book in English on Jewish Alex- 
andrian philosophy; commentaries on Galatians 
(1893) and Thessalonians (1899) ; Via, Veritas, 
Vita (1894, Hibbert Lectures); Borne Thoughts 
on Christology (1902); Life ajid Letters of 
James Martineau (1902, with Upton f ; The 
Character and Authorship of the Fourth Gospel 
(1904) ; Jr>hannine Thoughts (1909) ; Paul: His 
Life and Teaching (1911). 

DBXJMMOND, Thomas (1797-1840). A 
Scottish engineer. He was bom at Edinburgh, 
was educated at the Royal Military Academy, 
Woolwich, and in 1815 entered the Royal En^- 
neers. In 1820 he was engaged by Colonel Colby 
to assist in the tr'gMrioM ^ survey of the 

United Kingdom. The incandescence of lime 
having been brought under his notice at a lec- 
ture on chemistry, the idea occurred to him that 
it might be advantageously used on the survey 
to render distant objects visible. He accord- 
ingly made experiments, which resulted in the 
introduction of the limelight (Drummond light). 
A heliostat (q-v.) of his invention was also 
used extensively. He was head of the commis- 
sion appointed to readjust the borough bound- 
aries under the provisions of the Reform Bill of 
1832 and in 1835 became Undersecretary of 
State for Ireland. 

DRUMMOND, William (1585-1649). A 
Scottish poet, descended from a very ancient 
and noble family and born at the family seat, 
Hawthomden, near Edinburgh. He was edu- 
cated at the high school of Edinburgh and at 
the university of that city, where he took his 
d^ee of A.M. in 1605. During 1607-08 he was 
on the Continent, attending law lectures in 
Bourges and Paris. He returned in 1609 and in 
the following year went to Hawthomden, which, 
according to the* learned Ruddiman, “was a 
sweet and solitary seat, and very fit and proper 
for the muses,'’ and there spent his life in his 
favorite literary pursuits. Drummond enjoyed 
the friendship of many literary men, and the 
record of a famous visit of Ben Jonson to Haw- 
thomden, in the winter of 1618—19, has been pre- 
served in Drummond’s Notes of Ben Jonsonfs 
Conversation with William Drummond. His 
verse, written in the standard English dialect, 
comprises an el^y on the death of Prince Henry, 
son of James I, entitled Tears on the Death of 
Meliades (1613); Poems (1616), in which are 
some of his choicest pieces; and Forth Feasting 
(1617), in honor of James I’s visit to Scotland. 
Drummond had a rare command over difllcult 
metres, and many of his sonnets and madrigals 
are very beautiful. A Cypress Grove (1623), an 
essay on death, is a remarkable piece of prose. 
He also wrote political tracts, and a history of 
Gotland from 1424 to 1542. His Poems, ed. 
with memoir, by W. C. Ward, were published in 
2 vols. (London, 1894; New York, 1905). For 
laW' Lif^ consult Masson (ib., 1873). A later 
edition , of his poems is Poetical Works, ed. L. 
E*‘ Kastner (2 vols., University of Manchester, 
and New York, 1913). 

DRimMONDv Sib Wu^liam (n770-1828). 
An English diplomat and writer. In 1796 and 
1801 he was a member of Parliament and at 


different times was sent on diplomatic missions 
to Naples and Constantinople. His writings in- 
clude: A Review of the Government of Bparta 
and Athens (1795); Origines (1824r-29); and 
the CEdipus Judaicus (1811), notable for its 
ingenuity in explaining Old Testament stories 
as astronomical allegories. 

DRUMMOND, William Hehey (1854-1907). 
A Canadian poet. He was born in County 
Leitrim, Ireland, but in early youth came to 
Canada. He was educated at the English high 
school and McGill University, Montreal, and in 
1884 ‘ ' ■* In medicine at the University of 

Bishc ■ ' . Lennoxville, P. Q., in which he 

afterward became professor of medical juris- 
prudence. He began professional practice in a 
little community made up of Indians, half- 
breeds, French habitants, Scotch-Irish Canadians, 
and English, and affording unusual opportuni- 
ties for observing character. He soon removed 
to Montreal, where he continued to practice 
until his death. Pond of sport, he learned 
wood lore and enjoyed forest and camp life, 
chiefly with the Prench-Canadians, whom he 
afterward portrayed. In his poetry the habi- 
tant was made to speak in broken English so 
naturally that the insight, pathos, and humor 
are heightened rather than obscured by the 
oddities of dialect and idiom. His Irish-dia- 
lect and English poems are not equal in merit 
to his poems of the habitant. His publications 
are: The Habitant and Other French^Canadtan 
Poems (1897) ; Phil-o-rum’s Canoe and Made- 
leine Vercheres (1898); Johnnie Courteau and 
Other Poems (1901); The Voyageur and Other 
Poems (1905); The Great Fight (1908). The 
Poetical Works of William Henry Drummond, 
with an introduction by Louis Frechette and an 
appreciation by Neil Munro, was published in 
1912. Consult “English-Canadian Literature,” 
in Canada and its Provinces, vol. vi (Toronto, 
1914). 

DRUMMOND ISLAND. An island forming 
a part of Chippewa Co., Mich. (Map: Michigan, 
K 3), It lies in Lake Huron and is the most 
westerly of the Manitoulin group, being about 
30 miles east of Mackinaw. It is 20 miles 
long and 10 miles wide at the widest place. 

DRUMMOND LIGHT, Calcium Light, or 
Limelight. The intense brilliant light that is 
produced when an oxyhydrogen flame is directed 
against lime. The light was invented by Capt. 
Thomas Drummond ( q.v. ) . In the produc- 
tion of the light minute portions of the lime 
become volatilized by the intense heat. The 
cylinder of lime must therefore be kept slowly 
rotating by means of clockwork, so that a new 
surface may be continually presented to the 
flame. Ordinary illuminating gas is often sub- 
stituted for the hydrogen, the oxygen being sup- 
plied to the gas flame in a highly compressed 
state. Magnesia, zirconia, and other earths have 
the similar property of ' > y ii -iind- - s -n 

when heated. The Drummond light, and the 
light obtained by strongly heating other metallic 
oxides than that of calcium, are employed in 
magic lanterns, in photography, etc. The Drum- 
mond light has now been superseded by the 
electric are light. 

DRUMMOSSEE MOOR. Bee Culloben. 

DRUMONT, dru'mSj^', Edouard Adolphe 
(1844— ). A French anti-Semitic agitator 

and journalist, born at Paris. He was at first 
in the government service, bnt later became a 
contributor to the press and was the author of a 
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number of miscellaneous works, of wliich Mon 
vieuoo Paris (1879) was crowned by the Acad- 
emy. In 1886 lie began a violent campaign 
against the Jews in his book La France juive 
devan t V opinion. This was followed by La fin 
d’lin monde (1888) ; Dermere battaille (1890) ; 
Testament d^un antiseniite (1891); Secret die 
fourmies (1892); De Vor de la houe du sang 
(1896), dealing with the Panama scandals; 
Les Juifs et Vaffaire Dreyfus (1899) ; Vieux por- 
tiaits, vieux cadres (1900). In 1892 he founded 
the Libre Parole as an organ for his views- 
Prona 1898 to 1902 he represented Algiers in 
the Chamber of Deputies. Consult &tephane 
Arnoulin, M. Edouard Drumont et les Jesuites 
(Paris, 1902). 

DEXTHKEHlSrESS (AS. druncenness, from 
drwncen, p.p. of drincan, Icel. drekka, Groth. 
drigkan^ OHG, trinchan, Ger. tiinken, to drink). 
Th^ mental and physical condition resulting 
from excessive drinking of intoxicating liquors. 
Its effect upon the contractual capacity of its 
victim is the same as that of insanity, though 
in Lord Coke’s time intoxication was no ground 
for avoiding a contract. “As for a drunkard,” 
he declares, “who is voluntarius deemon^ he hath 
no privilege thereby.” It is now settled, in ac- 
cordance with the dictates of good sense and 
common justice, that a contract made by a per- 
son so destitute of reason as not to know the 
consequences of his agreement, though his in- 
competency be produced by voluntary drunken- 
ness, is voidable at his option. 

Drunkenness can rarely be pleaded as a de- 
fense in an action of tort ( q.v. ) . In the United 
States there is judicial authority, however, for 
the admission of this plea when the tort com- 
plained of involves a special intent on the part 
of the defendant. Civil misconduct of that sort 
does not often come before the courts, and in 
the great majority of tort actions, such as those 
for assault and battery, for defamation, for 
negligence, and for trespass to land, the drunk- 
enness of the wrongdoer has been held not a 
legitimate defense. 

In criminal law it is well settled that drunken- 
ness is not a justification or excuse for crime. 
Still, when an essential ingredient of the crime 
with which a prisoner is charged is the doing an 
act with a specific intent — n- in ( riic-’.ng a house 
by night with intent to Ifiiv.’y, or in 

assaulting a female with intent forcibly to 
ravish — the drunkenness of the actor may be 
taken into account by the jury in determining 
whether he acted with that specific intent. If 
the jury believe that he was so drunk as to 
be incapable of forming such specific intent, 
they are bound to acquit him of the offense 
charged- 

Tn itself drunkenness is not a legal offense, 
though drunken conduct in public may be a 
nuisance and is often made a statutory offense, 
punishable by arrest, fine, and imprisonment. 

When habitual, drunkenness may also render 
the drunkard liable to, a judicial inquisition for 
the appointment of a committee or trustees to 
assume the guardianship of him and his prop- 
erly. The proceeding is properly instituted by 
the wife or cbildron or next of kin of the al- 
leged drunkard on the ground of his incompe- 
tence to control hie acts or look after his prop- 
erty or bu.siness affairs. See Insanity; Lu- 
nacy. ' Consult: Kent, Commentaries on Ameri- 
can Laivj Pollock, Principles of Contract in 
Law and in Equity’ (2d Amer. ed., G. H. Wald, 


ed., Cincinnati, 1885) ; Bishop, Commentaries 
on Ncm-Contract Law (Boston, 1889); Wood- 
ruff, Gases on- Domestic Relations and the Law 
of Persons, part v (ISTew York, 1897). See Al- 
cohol, PhAEAHACOLOGY, ETC.; ALCOHOLISM; DIP- 
SOMANIA; Intoxlcation ; Temperance. 

DBUKKElSr PABLIAMENT, The. A name 
given to the Scottish Parliament of 1661, the 
members of whicli were accused of constant 
drunkenness. By one act it annulled the acts of 
the parliaments preceding it for 28 years and 
brought about the upheaval of the whole Scotch 
church system. 

DBUPE (Fr., from Lat. drupa, Gk. dpiJirTra, 
dryppa, owerripe olive, from dpvTreTrrjs, drypepes, 
ripened on the tree, from dpvs, drys, tree + Triir- 
Tciv, peptein, to cook, or dpuTrerris, drypetes^ fallen 
from the tree, from dpi/s, drys, tree -j- TrLrreLv, 
piptein, to fall). A stone fruit, in which the 
ovary wall, in forming the pericarp, develops 
an outer fleshy layer and an inner stony or bony 
layer, as in the peach, plum, cherry, etc. See 
Fruit. For illustration, see Plate of Drupes. 

DBTTPELET. A small drupe, as the indi- 
vidual “grains” of a blackberry, raspberry, etc. 
See Frxht. 

DBUOEIY, Drxj (1725-1803). An English 
silversmith and < 'r* ‘ i *•. London. 

Dis Illustrations ^ - f/ . (2 vols., 

1773-82) is a work containing much valuable 
material and illustrated with a large number of 
beautiful figures. Besides this, he wrote Illus- 
trations of natural History (1770-82) and 
several other works and gathered a remarkably 
fine collection of insects. 

DBUBY LiAITE. A street in London, lead- 
ing from the Strand towards Oxford Street and 
'the British IMuseum; named after Sir Wil- 
liam Drury, whose house during the reign of 
Henry VIII stood, where the entrance from the 
Strand is no'W. It was a fashionable quarter 
under the Stuarts, but in Queen Anne’s time 
its respectability had begun to decline. 

DBUBY LAHE THEATBE. A famous Lon- 
don playhouse. It was first built, under royal 
patent, in 1663, by Thomas Killigrew (q*v.), 
whose company was known as tlie King’s Com- 
pany, in distinction from the Duke’s Company 
of Davenant (q.v.). The house was originally 
called the Theatre Boyal. Burned in 1672, it 
was rebuilt in 1674 from designs by Sir Chris- 
topher Wren. In the years that followed ri- 
valry between the two companies was so ill- 
sustained that in 1682 they were united. A 
dozen years later, however, Betterton (q.v.) and 
others of the company made their well-known 
secession to Xincoln’s Inn Fields, and in 1709 
continued bad. U' «g ••■i: brought the theatre 
to a close. • dl y C :» ■ :■ and his associates 
renewed its prosperity, and Garrick’s manage- 
ment, which followed (1746-76), was perhaps 
the most famous in its history, with 
Woffington and *'Kitty” Clive as leading stars. 
In 1791 the old building made way for a new 
structure which was opened three years later 
and managed by Sheridan. In 1809 this again 
was destroyed by fir^ and in 1812 the present 
house was opened. The acting of Kean gave it 
prosperity for a time, but since his day Drury 
Lane and its managers have suffered numerous 
vicissitudes. In recent years it has been de- 
voted largely to spectacular pieces and English 
opera. Constilt Stirling, Old Drury Lane (Lon- 
don, 1881), and Doran, In and About Drurjg 
La.ne (ib-, 1881 ) . 
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BBUBY’S BLUFF, Battle of. See Bf.r- 
MXJD4. Hundred, 

UBUSES, drUoz'^ez. A people of mixed origin, 
who inhabit a district in Syria , - ' ‘ ‘ “ 

southern portion of the Lebanon , , 

ern slope of Anti-Lebanon as well as a large 
portion of the region of the Hauran. In the 
first-mentioned district they hold exclusive pos- 
session of about 40 towns and villages and 
divide the possession of about 200 more with 
the Maronites (q.v.), while 80 villages in other 
parts of Anti-Lebanon are peopled by them. 
They number about 100,000 or 150,000 and are 
probably derived from Kurdish, Persian, and 
Arab stock. Their religion is fundamentally 
Mohammedan, but of a peculiar type, which 
they adhere to with stern fanaticism. Early 
in the eleventh century Hakem, the Fatimite 
Caliph of Egypt, a cruel tyrant hated by his 
people, caused the incarnation of God in him- 
self to be publicly preached in Cairo by his con- 
fessor, Darasi, who thereby brought upon him- 
self the active hatred of the people. He escaped 
to the Lebanon, where he was received by the 
mountaineers and taught his new religion. 
From him the name ‘^Druses” is probably de- 
rived. It was, however, by Hamze, a Persian 
disciple of Uakem, that the faith was given the 
form in which the Druses hold it. The Druses 
have maintained their religious and political 
independence for nearly nine centuries. Their 
faith mingles the teachings of the Mosaic law, 
the Christian Gospels, the Koran, and the Sufi 
allegories. Their seven cardinal principles are: 

( 1 ) veracity in dealings with each other ; ( 2 ) 
mutual protection and resistance; (3) renun- 
ciation of other religions; (4) belief in the di- 
vine incarnation in Hakem; (5) contentment 
with the works of God; (6) submission to His 
will; (7) separation from those in error and 
from demons. They believe in one God who 
has revealed Himself 10 times upon earth as 
mortal man, the incarnation in Hakem being 
the tenth and last. They believe in the trans- 
migration of souls, with constant advancement 
and final purification. Their teachings enjoin 
abstinence from wine and tobacco, from pro- 
fanity and obscenity. They are divided into 
the Akals, or initiated, and the Djahils, the 
ignorant. The latter are free from all religious 
duties. Between 1840 and 1850 there was bitter 
strife between the Druses and their immediate 
neighbors, the Maronite Christiana. Owing to 
the shoclcing barbarities perpetrated by the 
Druses in 1860, the European Powers under- 
took to intervene in defense of the Christians. 
A French army was dispatched to Syria in 
Aixgust, and a commission of the Powers was 
appointed to investigate the facts. The Druses 
escaped into the Hauran desert, and it was 
found that Turks and Damascene fanatics were 
really responsible for stirring up the strife in 
which the Maronites had acted with a vindic? 
tiveness equal to that of the Druses. Punish- 
ment was meted out to the Mohammedans, who 
were principally responsible, and among others 
Achmet Pasha, the Governor of Damascus, was 
sKota - 'In dime, 1861, the troops returned to 
amd the commissioners drew up a scheme 
of Go^rinaient ,foT the Lebanon. It provided 
for a^C^LriSfaan governor, appointed by the Porte, 
and th€fe,.diyisik«ci .of the region into seven dis- 
titetsy .-under of the religion prevailing 

in eaeh< ' Fuad* Armenian Christian, 
was the first* district chiefs 


included four Maronites, one Druse, one ortho- 
dox Greek, and o-ne separatist Greek. The con- 
stitution did not satisfy the Maronites, whose 
revolt, under Joseph Karan, kept the Lebanon 
in a very unsettled state till 1867. During this 
period the Governor had to restrain the Druses 
from attacking the Maronite villages. They had 
no superior educational establishment until Fuad 
Pasha founded and endowed one at Abeih. 
Polygamy is unknown among them. They pos- 
sess an extensive theological literature. They 
have with incredible toil carried the soil of 
the valleys up and along the hillsides, which 
are laid out in terraces, planted with mul- 
berry, olive, and vine. Their chief trade is the 
manufacture of silk. Corn is raised, though 
in very small quantities. Deir-el-Kamar is the 
principal town. Consult; Silvestre de Sacy, Ex- 
pose de la religion des Druses (1838) ; Earl of 
Carnarvon, Druses of the Lebanon (London, 
1860) ; Churchill, Ten Years’ Residence in Mount 
Lebanon (ib., 1853) ; id.. The Druses and Maro- 
nites under Turkish Rule from 1840 to 1860 (ib., 
1862) ; Guys, La nation druse (Paris, 1864) ; 
id., La tMogonie des Druses (ib., 1863); Oli- 
phant, Land of Gilead (London, 1880) ; id., 
Haifa (ib., 1887) ; Ewing, Arab and Dru^e at 
Home (ib., 1907). 

BBUSIL<LA, Livia. See Livia Drusiixa. 

BBUSILLA. 1. The daughter of Germani- 
cus and 1.. ‘-..rM in 15 a.d. She lived 

with her ( mIT'-uI'i as his mistress until 

her death in 38. 2. The daughter of Herod 

Agrippa I, King of Jud®a. She married Azizus, 
King of Emesa, but forsook him and married 
Antonins Felix, who became governor of Judaea, 
and before whom St. Paul appeared at Caesarea. 

DBUSIUS, drbo^si-us, Johannes (Jan van 
DER Deiesche) (1550-1616). A Flemish-Protes- 
tant scholar, born at Oudenarde. He studied 
at Ghent, Louvain, and Cambridge, and in 1572 
was appointed professor of Oriental languages 
at Oxford. In 1577 he obtained a similar chair 
at Leyden and from 1585 until his death held 
the professorship of Hebrew at the University 
of Franeker, where he had students from Eng- 
land, and the Protestant countries of the Conti- 
nent, He was employed by the States-General 
to annotate the Old Testament, and his edition 
is to he found in the Oritid Baori (London, 
1660; Amsterdam, 1698). His complete works 
were published in 10 volumes (1622-36). Con- 
sult Nic^ron, MSmoires des hommes, vol. xxii 
(Paris, 1733), and Diestel, Geschichte des alien 
Testaments in der clvristUchen Eirche (Jena, 
1869). 

BBU'SUS. The name of a distinguished 
family of the gens Livia, which contributed a 
large proportion of eminent men to the Homan 
commonwealth. The most conspicuous of the 
Drusi were; 1. M. Livncrs Detjsus^ tribune of 
the people in 122 B.C., who upheld the cause of 
the Senate and the nobles against his democratic 
colleague, Gaius Gracchus. 2. His son, who 
bore the same name m- ’lirn-rlf. and kof't Rome 
in perpetual turmoil and disorder from 100 B.c. 
till his death in 91. Though identified by birth 
and sympathy with the patricians. Drusus, to 
win the people, revived some of the most liberal 
measures of the Gracchi and carried agrarian 
and frumentarian laws. During the latter 
years of his life he contrived to ^ther into 
his own hands the threads of the various politi- 
cal movements which resulted in the Social 
War; he even promised the Latins Roman citi- 
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zenship. This roused the Senate to abrogate 
his laws, and civil strife seemed certain, till 
one night Drusus was stabbed. 3. The most 
illustrious of the Brusi was Nero Claudius 
Drusus, commonly called Drusus Senior. He 
was son of Tiberius Claudius Nero and Livia 
Drusilla and so was the stepson of the Emperor 
Augustus and younger brother of the Emperor 
Tiberius. He was born in 38 B.c. As he grew 
up he developed splendid personal qualities as 
well as the highest capacity for civil and mili- 
tary affairs. He began his public career in 
19 B.c. and signalized himself when only 23 
years old by his defeat of the Hhsetians and 
other Alpine tribes which were disturbing the 
north of Italy. In 13 b.c. he was sent into 
Gaul, then in revolt, and, after crushing the 
rebels tliere, pushed across the Rhine in pur- 
suit of their German allies. In this campaign 
he subdued the SipMinbri jnd the Frisii and 
forced his way to il'.c Goniun Ocean, being the 
first Roman general to do so. From this time 
he strove to establish the Roman supremacy 
in Germany, partly by conquest and partly by 
the execution of great military works. Among 
these latter may be mentioned the canal join- 
ing the Rhine with the German Ocean, two 
bridges over the Rhine itself, and the embank- 
ihents of the Vahalis (Waal). In 11 b.c. he 
conquered the Usipetes, the Cherusci, and the 
Suevi; in the following year he subdued the 
Chatti and the Nervii; he was • •• . ■ ui** j- 
the work of subjugation in 9 B.c. wiien a tall 
from his horse cut short his brilliant career 
in his thirtieth year. For his exploits in Ger- 
many Drusus was rewarded with the title of 
Germanicus, a surname which passed over to 
his celebrated son. (See Gebmanicus.) Another 
of his sons was afterward the Emperor Claudius. 

DRXTSXJS, Akoh of. The name given to 
a travertine arch coated with marble over the 
Appian Way in Rome, said to have been erected 
in honor of Claudius Drusus, but in reality an 
arch of the aqueduct built by Caracalla to sup- 
ply his baths. Of the arch really built in honor 
of Drusus, perhaps near the point where the 
Via Latina branches from the Via Appia, no 
trace has been found. 

DBTTSTTS CJE'SAR, usually called Dkusus 
JUNiOB, to di-tirigui-h him from Nero Claudius 
Drusus (see Drusus, 3) ( ?-23 a.d.) . The son of 
the Emperor Tiberius by his first wife, Vipsania 
Agrippina. He was made qusestor in 10 a.I). 
and consul in 15 a.b. but degraded the office by 
his excesses, and his father sent him with the 
army to Illyria. In 22 a.d. he received the 
tril)unioia pote^tas and was looked upon as heir 
to the throne. Sejanus, wi^liing to supplant 
Drusus, deliberately won th<i affection^ of Livia, 
Drusus’s wife,* and together they caused the 
death of Drusxis by poison. 

DRY^ADS (Lat. dry as, from Gk. dpv&s, dry as, 
wood-nymph, from 5pvs, drys, tree, oak), or 
Hamadryads. The nymphs of the trees and the 
forests. According to the popular belief each 
tree had its own dryad, who came into life with 
it, tenderly watched its growth, and died when 
it fell. The dryad was sometimes conceived as 
dwelling in her tree, sometimes as merely 
living near it. The name “dYyad” is also em- 
ployed in a general sense for nymphs who merely 
dwell in the forest without association with 
particular trees. See Nymphs. 

DRYANDER, dr\i-iln'd5r, Ernst (1843- 
). A Gorman Protestant theologian, born 


in Halle. He was educated at the universities 
of Halle and T'.' '■ ■ ■ from 1879 to 1882 was 
pastor of the Evangelical congregation in Bonn, 
and in the latter year became pastor of the 
church of the Holy Trinity in Berlin, where he 
quickly became known for his pulpit eloquence. 
In 1898 he became court preacher, in 1901 a 
life member of the Upper House of Prussia, and 
in 1907 vice president of the Evangelical Ober- 
kirchenrat. His publications include Predig ten 
uher das cJiristUche Lehen (3d ed., 1890) and 
Der erste Brief Johannis in Predig ten aus- 
gelegt (1898). 

DRYANDER, Franz. See Enzinas. 

DRY^ASDUST, Rev. Dr. The imaginary per- 
son who signs the introductory epistles to sev- 
eral of Scott*s novels and the conclusion to 
RedgauntJet. The name is used as a synonym 
for a prosy writer and has become famous 
through Carlyle. 

DRY'BURGH ABBEY. An impressive ruin 
near Melrose, Scotland, which contains the tomb 
of Sir Walter Scott. It is an admirable ex- 
ample of the Norman and early English styles 
of architecture. 

DRY'^DEET, A village in Tompkins Co., 
N. Y., 36 miles south-southeast of Auburn, on 
the Lehigh Valley Railroad (Map: New York, 
D 6 ) . It has large woolen mills and granite 
and marble works. Sulphur springs and a 
healthful and attractive situation make the vil- 
lage a popular resort. The Southworth Library 
is a public institution. The water works and 
.u ^ plant are owned by the munici- 

pality. Dryden Township includes the village 
of Freeville, where is located the George Junior 
Republic (q.v.). Pop., 1900, 699; 1910, 709. 

DRYDEN, John (1631-1700). An English 
dramatist, poet, and critic, born at Aldwinkle, 
a village of Northamptonshire, Aug. 9, 1631. 
His father, Erasmus Dryden, was the third son 
of Sir Erasmus Dryden, or Driden, Baronet. 
Dryden received the rudiments of his education 
at Ticlimarsh and was a King’s scholar at West- 
minster School, under Dr. Busby. In 1649 he 
contributed an elegy to the Tears of the Mieses, 
a collection of 33 poems on the death of Henry, 
Lord Hastings. The poem, written in the “meta- 
physical” style, was a poor performance even 
for a schoolboy. In May, 1650, he entered Trin- 
ity College, Cambridge, and in October was 
elected to a scholarship from his old school. 
Later in the same year he prefixed a few com- 
mendatory verses to the Bion and Parnassus of 
John Hoddesdon; he graduated B.A. in January, 
1654. His father died in 1654 and left him a 
small estate estimated at £60 a year, of which 
sum his mother had life interest in a third, 
ft i- ilHuiii' 1 til at he remained at Cambridge 
till iumI then took up his residence in Lon- 
don. Like the rest of Ms family, he was an 
adherent of Cromwell. In 1658 he published 
his first poem of importance, entitled Heroic 
Stanms to the Memory of Oliver Cromwell. 
The restoration of Charles TI he celebrated in 
two poems, Astrcea Reduco (1660) and Panegyric 
on the Coronation (1661). There is no good 
reason for doubting the sincerity of Dryden 
in these poems. He had admired Cromwell 
rather than Puritanism, and he was glad to 
see the old order restored. His social position, 
rather than his scientific attainments, was 
honored by eleobion as fellow of the Royal So- 
ciety fl662). He had become the friend of 
Sir ' Robert Howard, himself a poet, and on 
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Dec. 1, 1663, lie married Sir Robert’s sister, the 
Lady Elizabeth Howard, a woman whose pre- 
vious reputation was not above the reach of 
scandal and with whom Dryden was unhappy. 
He had already begun his career as dramatist, and 
his first play, the Wild Gallant, was performed 
without success at the King’s Theatre in Feb- 
ruary, 1663. During the next 20 years he pro- 
duced many successful plays, although the come- 
dies are coarse and the tragedies stiff. The 
best is All for Love (1678), founded on Shake- 
speare’s Anthony and Cleopatra, written in 
blank verse, while his other tragedies are in 
heroic couplets. In the meantime he had pro- 
duced Annus Mirahilis (1667), the subject of 
which is the Dutch war and the fire in London 
of the year before. In 1668 he published his 
great Essay on Dramatic Poesy, which estab- 
lished his reputation as one of the greatest 
English critics, but which led to a quarrel with 
his brother-in-law over the comparative merits 
of rhyme and blank verse. Though they both 
had written ‘^heroic plays,” i.e., melodramatic 
tragedies in rhymed couplet, Howard saw fit 
to defend blank verse against Dryden’s pref- 
erence for rhyme. Later Dryden himself went 
back to blank verse, when under the spell of 
Shakespeare. In 1670 he was appointed poet 
laureate and h''-i(»rio'jT}iph« r with a salary of 
£200 a year. Ihis double post he held till the 
revolution in 1688. In 1671 the Duke of Buck- 
ingham produced a famous attack on the Eng- 
lish heroic drama, of which Dryden was the 
head. This satirical piece was entitled The 
Rehearsal, and when it was brought on the stage 
the town was amused to find all the artificiali- 
ties of this kind of writing brought together 
and exaggerated and charged to Dryden. Al- 
though personally satirized, Dryden endured his 
castigation in silence and, awaiting his oppor- 
tunity, incidentally revenged himself on the 
witty and profligate Duke in Absalom and 
Achitophcl (first part, 1681). This magnifi- 
cent satire arose out of the political commo- 
tions of the times and is an elaborate defense 
of the King again'=''t the Whig party. Charles II 
is David; ^Mornnouth, Absalom; Cromwell, Saul; 
Buckingham, Zimri ; and Shaftesbury, Achi- 
tophel. Its success was amazing. Immediately 
after its publication Shaftesbury was arrested 
on a charge of high treason, but the London 
grand jury, on November 24, threw out the in- 
dictment. His release was celebrated by a 
medal, with his portrait on one side and on the 
other a representation of the city of London. 
In March, 1882, Dryden published his satire 
The Medal, One of the numerous replies to this 
satire was written by a former friend, Thomas 
Shadwell, who attacked Dryden in a savage 
poem, The Medal of John Bayes. Dryden took 
a crushing revenge in his immortal MacFlea- 
noe, published October, 1682. In November 
Nahum Tate brought out a continuation of 
Absalom and Achitophel, into which Dryden 
inserted a passage containing magnificently 
savage portraits of Elkaiiah Settle, another of 
his enemies, and of Shadwell. His critics now 
crushed, Dryden became the undisputed king 
and lawgiver of Engli^^h literature in his day. 
In 1682 he stated and maintained the doctrines 
of the , C^urcli of England in a poem entitled 
Religio %andi. 

After the death of Charles IT Dryden became 
a convert to the Rom^jp.^, O^thpRc f^ith. This 
event was annoiinced by 'the ^pumicain bn of The 


Hind and Panther (1687). For this change of 
faith he has been much abused. Macaulay calls 
him “an illustrious renegade.” Others strenu- 
ously defend his sincerity. At the revolution 
he was deprived of his laureateship, and, some- 
what straitened in circumstances, he turned 
again to the stage. His translation of Vergil, 
begun in 1694, was published in 1697. In 1687 
he had written his beautiful Song for St, Ce- 
cilia’s Day, and exactly 10 years later he treated 
the subject with still greater success in his 
noble ode, Alexander’s Feast. Both poems were 
written for a London musical society and were 
set to music. In 1699 he published, under the 
title of Fables, versions of Ovid, Boccaccio, and 
Chaucer, to which was added one of his great 
prefaces. He died May 1, 1700, and on the 13th 
was buried in Westminster Abbey. 

Although the great bulk of Dryden’s work 
consists of plays which are for the most part 
devoid of character, feeble in sentiment, false to 
nature, and exaggerated in expression, he must 
always remain a prominent figure in English 
literature. His Satires are masterpieces. In 
these he is masculine and natural, and his ver- 
sification flows on, broad, deep, and majestic. 
Nor is it only as a poet that he excels; his 
prefaces and Essay on Dramatic Poesy prove 
him to be a master of “that other harmony of 
prose.” Dryden’s plays were published sepa- 
rately during his lifetime. His poems were 
collected in 1 vol. (1701), in 2 vols. (1742), 
and in 4 vols. (1760) . His prose was collected in 
4 vols. by Malone (1800). His Complete Worhs 
were edited with a Life, by Walter Scott in 18 
vols. (Edinburgh, 1808; reprinted 1821, and re- 
vised by Saintsbury, 1882-93) ; the Poetical 
WorTcs were edited, with a Life, by Christie 
(London, 1870) ; and a critical edition of Es- 
says, ed, by Ker, was published in Oxford in 
1900. Consult also: Garnett, Age of Dryden 
(London, 1895) ; and for his biography, Saints- 
bury (ib., 1881) ; Beljame, Le public et les 
hommes de lettres en Angleterre {1660-11 W 
(Paris, 1881); Collins, Essays and Studies 
(London, 1895) ; Ward, History of English 
Dramatic Literature, (ib., 1899) ; Chase, The 
English Heroic Play (New York, 1903) ; Frye, 
Dryden and the Critical Canons of the Eight- 
eenth Century (Lincoln, Neb., 1907) ; Snrgcainit. 
Poems (Oxford, 1911) ; Noyes, Poetical Works 
(Boston, 1909). For a complete bibliography, 
consult the Cambridge History of English Liter- 
ature, vol. viii (New York, 1912). 

DRYDEN, John PAmoHiiD (1839-1911). 
An American insurance official, born near Farm- 
ington, Me. After attending Yale College he 
entered business as a life-insurance agent. In 
1873 he founded the W'idows’ and Orphans’ 
Friendly Society, the successor of which (1875), 
the Prudential Life Insurance Company, became 
one of the greatest corporations of its kind in 
the United States. Dryden was a presidential 
elector in 1896 and 1900, and, to fill an unex- 
pired term, he was United States Senator from 
1902 to 1907. As a candidate in the latter year 
for election for a full term, he met so much 
opposition that he withdrew in favor of John 
Kean; He was one of the organizers of the 
Public Service Corporation of New Jpsey and 
Was interested in other financial and industrial 
concerns. He published Addresses and Papers 
on Life Insurance and Other Subjects ( 1909 ) 
and also other lectures and speeches. 

DRY DOCK. See Dock. 
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DRY-FLY FISHIITG 


DRY FARMING is the generally profitable 
production of useful crops without irrigation 
under a rainfall of 20 inches or less. This is 
accomplished through suitable methods of soil 
tillage and farm management, but the control- 
ling factor is the amount of precipitation. The 
chances of success decrease as the rainfall di- 
minishes. The underlying principle is the stor- 
age and conservation of moisture in the soil 
in quantities suflieient to produce profitable 
crop growth and the selection or introduction 
of drought-resistant crops. Dry farming does 
not mean growing crops on dry soils, but under 
conditions of a limited or more unfavorably 
distributed rainfall. The problems which enter 
into the practice are the storage and retention 
of moisture in the soil at all times, the water 
requirements of plants as a basis of crop selec- 
tion, soil management, and methods of crop 
utilization and marketing. With the proper 
attention to all these factors profitable crops 
are practically assured with a rainfall of over 
15 inches, but with a precipitation of 10 to 
15 inches crop culture becomes more difficult 
and the work more exacting, while with less 
than 10 inches a paying return is exceptional. 
In the United States these different degrees 
of precipitation exist quite generally in the 
region west of a line running through the Da- 
kotas, Nebraska, Kansas, Oklahoma, and Texas, 
and extending to and including eastern Wash- 
ington and Oregon and eastern and southern 
California, In general, regions having less than 
an equivalent of 10 inches of rainfall are re- 
garded as arid and those with a precipitation 
of 10 to 20 inches as semiarid. Over one-half 
of the United States requires either irrigation 
or the use of dry-farming methods to make 
agriculture profitable and the same is true of 
regions of ^Europe, mainly in Russia, and of 
Asia, Africa, South America, and Australia; in 
fact more than one-half of the earth’s surface 
is arid or semiarid. Deep and uniform soils 
are beat adapted to dry farming. A hardpan 
too near the surface interferes with root pene- 
tration and thus limits the utilization of soil 
moisture by the crop, while gravelly layers facil- 
itate leaching and destroy capillarity. The soil 
management in dry farming is based on the 
principle of storing the largest possible amount 
of the annual precipitation in the soil for the 
use of the crop. The purpose of it is to reduce 
the run off to a minimum and to increase the 
absorption and retentive powers of the soil to 
a maximum. By deep and proper cultivation 
the upper foot of soil is rendered absorptive, 
enabling water to sink into the lower layers 
and to be held there for future use by keeping 
the surface in suitable condition. A good sub- 
soil has a great water-storing capacity. Deep 
plowing is practiced -=0 tliai water may be taken 
up readily and in large quantities and be pre- 
vented from rapidly evaporating under the 
actions of sunshine and wind. It is essential 
that the land be plowed immediately after the 
crop has been harvested and that at all times 
a loose dry soil mulch be kept at the surface 
to check evaporation. 'I'his soil mulch is gen- 
erally moat effective when it is 8 to 10 inches 
deep, quite imiform in texture, and not . too 
finely pulverized. Cultivation is given at fre- 
quent intervals and is especially important 
early in spring. Clean summer fallowing is 
practiced every other year with a low rainfall 
and every third or fourth year under a higher 


rainfall. Weeds draw upon the soil moisture 
supply, and the land is therefore kept free from 
them at all times. The crops best adapted to 
dry farming and those generally grown are 
wheat, oats, barley, rye, which is one of the 
surest, emmer, corn, potatoes, sorghums, such 
as Kafir corn, milo maize, durra, feterita, etc., 
alfalfa, field pea, and field bean. Among fruits 
the date and the olive are essentially dry-farm 
crops. By selection and adaptation of varieties 
to dry-farm conditions much greater success has 
been secured and the dry-farming area extended. 
Sowing is done when conditions for germina- 
tion are most favorable, which for many crops 
is in the fall, and in early spring when mois- 
ture is likely to be most abundant. It is aimed 
to place the seed just deep enough to insure 
germination, and for this purpose the use of 
the drill is always considered better than broad- 
casting. Thin seeding is generally practiced, 
the seed used being only about one-half the 
quantity used in humid regions. Wheat, oats, 
and barley are sown at the rate of about three 
pecks per acre, and corn at the usual distances 
is planted only two in a hill. After seeding and 
planting the land is worked with the disk har- 
row, I o-rii.c^U' -1 roller, spike-tooth harrow, 
weeder, or cultivator to prevent the formation 
of a surface crust. Dry farming, as a rule, 
produces crops low in water content and in 
carbohydrates, and high in protein. The fer- 
tility of the soil, which is a regulator of trans- 
piration, is maintained to a certain extent by 
growing h g'jMMiio;!- crops in rotation wherever 
this is possible and by turning under all crop 
residues. The small grains are usually har- 
vested with a header, and the straw is plowed 
down. To facilitate decay and improve the 
condition of the soil for the retention of mois- 
ture, the crops and crop residues to be turned 
under are cut up by means of the disk harrow 
before plowing is begun. Sometimes the land 
is plowed 7 to 10 inches deep and is then sub- 
soiled to increase the moisture reservoir, but 
the practice is expensive and does not always 
prove profitable. Dairying, in connection with 
the silo to preserve green feed which cannot 
be matured on account of drought, is proving 
successful in many sections, in some cases pits 
being used in place of above-ground silos to 
save expense. In addition to the different kinds 
of plows the implements largely used in dry 
farming are spike-tooth, spring- tooth, and disk 
harrows, narrow-toothed and narrow-shoveled 
cultivators, the subsurface packer used in pack- 
ing loose soils such as those containing crop 
substance turned under, and the disk drul and 
seeder, or the drill seeder with press wheels. 
The Campbell system of soil culture brought 
into prominence from 1890 to 1900 was essen- 
tially a system of dry farming. The first dry- 
farming congress was held in Denver in 1907. 
This itinerant congress, now an annual and in- 
ternational affair, is generally held in. connection 
with an a^icultural exposition inainly with ref- 
erence to dry-farming products. Consult: Widt- 
soe, Dry Farming: A System of Agriculture for 
Countries under a Loin Rainfall (New York, 

1911) ; Shaw, Dry Land Fur^mi/ng (St. Paul, 

1912) ; Olin, American Irrigation Farming 
(Chicago, 1913). Consult also the publications 
of the United States Department of Agriculture 
and of the Departments of Agriculture of the 
Western States. 

DRY-FLY FISHING. See Fly Casting. 
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DRY GANGRENE 

DRY GANGRENE, gan-gren^. See Ergot- 
ism. 

DRYING MACBCINES. Devices for tlie 
speedy drying of textile materials. The ma- 
chine commonly used for removing the excess 
of liquor from textile materials consists of 
two drums, or cylinders, open at the top; the 
inner one, into which the goods are packed, is 
perforated at its sides and made to revolve with 
great velocity. The use of the outer cylinder 
is merely to catch the drops of water thrown 
out by centrifugal force as the wet material or 
clothes rapidly revolve. These drying machines 
are commonly called extractors or ^ r* rii;.al 
wringers. A simpler drying machine, called a 
wringer, consists of two rollers mounted par- 
allel, and one above the other, with an adjust- 
ment to vary the distances between them. One 
end of the article to be dried is inserted be- 
tween the rollers, which are then brought as 
close as possible together, and one roller is 
turned by a handle; the other, being free to 
revolve, turns also as the clothes pass between 
them — ^the moisture in this case being extracted 
by pressure as in the common process of wring- 
ing. The drying is not, however, quite com- 
pleted by such machines, and the remaining 
moisture is removed by open-air or hot-chamber 
drying or by passing over heated cylinders or 
coils of steam pipes. In the various branches 
of textile and paper manufacture drying ap- 
paratus adapted to the particular industry is 
used, and is described in the separate articles 
on these subjects. 

DRYING OILS. See Oils. 

DRY MURRAIN, mur'ren. See Texas 
Fever. 

DRYNESS. A technical term in painting, 
used to indicate a style in which the drawing 
is hard, angular, and formal, and the color de- 
ficient in harmony and mellowness. It is op- 
posed to a free method of drawing and to the 
unctuous manipulation of pigment. In sculp- 
ture it indicates a lack of softness and round- 
ness of form. Dryness is common to the primi- 
tive schools, which lacked command of the tech- 
nique of painting; but it is found also in more 
developed art, being sometimes the result of 
personal temperament. Among modern painters 
certain of the Pre-Raphaelites have been criti- 
cized for this defect. 

DRYOPE, dri'6-pS (Lak, from Gk. ApvoTrrj), 
The daughter of Dryops, a king of Thessaly 
who was the reputed ancestor of a people called 
Dryopes. She was the mother of a son by 
Apollo, who visited her in the form of a tor- 
toise. She was finally carried off by the wood 
nymphs and changed into a poplar. 

DRY'OPHIS. See Langaha; Whip Snake. 

DRY PILE. A voltaic pile or battery con- 
sisting of a number of disks of paper covered 
with zine foil on one side and gilt or black 
oxide of manganese on the other. Various mod- 
ifications of the above form are also known 
by the same name. Following the invention of 
Volta ( see Voltaic Cell on Battery ) , Behrens 
in 1805 constructed a pile in which paper was 
used instead of moistened cloth, in consequence 
of whiek it was called a dry pile. The term 
f ‘dry ' pile’^ is ^really a misnomer, as the pile is 
inaetiyo^ unl^s the paper contains a certain 
amount of moisture. 3ebrens’s construction was 
mo^fied^ ’and.^impricwod by Zamboni, by whose 
n^e the dry ^ pile T& pft^ known. Jp this ap- 
paratus, the I pile* , was^ . made' of so-called , silver 


paper and paper which had been rubbed with 
— r peroxide. The couples were made 
of small disks of the paper so treated, placed 
together with their coated sides outward, and 
these were piled up to the number of 1000 or 
more, each couple or pair facing in the same 
direction. The entire pile was then firmly 
pressed into a glass tube varnished with shellac, 
and finally covered on the ends with brass caps. 
These have been made with as many as 20,000 
pair of disks and capable of charging a thin 
Leyden jar of 350 square centimeters surface 
in 10 minutes to such an extent that its dis- 
charge melted 2.5 centimeters of platinum wire 
of .05 millimeter diameter. 

The dry pile was employed by Behrens and 
Bohnenberger in the construction of a very deli- 
cate gold-leaf electroscope, commonly known by 
the latter’s name. For this purpose the dry 
pile was constructed in two columns connected 
together below, so that the poles were at the 
upper ends. Between these poles a single gold 
leaf was suspended. As one pole is positive 
and the other negative, a very slight charge 
given to the gold leaf is sufficient to make it 
move towards one of the poles of the dry pile. 
The dry pile has also been applied to the con- 
struction of a “perpetual motion” electric pen- 
dulum, in which case it is divided into two 
columns, in the same way as in the ulrctro-rt'pe 
just described, and between them a very light 
‘pendulum rod is balanced on knife-edges. On 
the upper end of the rod is a light metal ring 
which oscillates between the two poles. The 
pendulum inclines first to one side, and the ring 
touches one pole, at which it is charged. The 
pendulum is then repelled and carries it to the 
opposite pole, where the charge is neutralized, 
and it receives a charge of the opposite polarity, 
which reverses its motion. This action is re- 
peated indefinitely. Such a pendulum has been 
in continuous motion in the University of Inns- 
bruck since 1823. The period of its oscillation 
varies slightly with the humidity of the atmos- 
phere. The energy expended is exceedingly 
minute, as no pile can goncTato a sensible cur- 
rent except by a corresponding consumption 
of its materials in the shape of chemical action. 
See Voltaic Cell or Battery. 

DRY POINT. The art and process of en- 
graving on metal with a needle or other sharp 
point which scratches the surface. It differs 
essentially from line engraving in that none 
of the metal is cut , away, and from etching in 
the absence of acid which corrodes the metal. 
In its effect dry point resembles etching rather 
than engraving because it is executed with the 
needle, not with the burin (q.v.), and in that 
the line is freely drawn. The scratches of the 
point cause a certain turning up or accumula- 
tion of the metal, in rough projection, beside 
the scratch or cut; this roughness is called the 
hur, and as it holds much more ink in printing 
than would a simple scratch of the needle, it 
giv^ a rich and soft effect of line, which is the 
peculiar charm of, this medium. Dry-point work 
is often used to finish a plate which has been 
pre\iously etched, because it can be applied with- 
out rccuating the plate with the varnish and then 
using the iri'ordank (rSee JJtqhing.) The terat 
“dry point” is also applied to the needle with 
which the plate is scratched. , It is nothing more 
than a rather heavy etching needle ground more 
obliquely and is sometimes pointed with a dia- 
mond, whence also the name “diamond dry-point 
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etching” as applied to the process. Consult the 
bibliography of Etching. 

DRY ROT. A popular name for the decay 
of timber after it has been seasoned. Dry rot 
is usually slow in its action, though under some 
circumstances it may be rapid and destructive, 
ruining edifices and causing serious accidents. 
Dry rot is commonly caused by the fungus 
MeruUus lachrymans. Somewhat similar effects 
are due to certain species of Polyporus and other 
fungi. The disease is quite common in timber 
that is exposed to moisture, as the ends of joists 
set in damp walls, wainscoting about sinks, etc. 
The timber is ultimately reduced to powder 
within a thin surface shell of sound wood. Al- 
though called dry rot, moisture is essential for 
the development of the fungus that causes it. 
The spores germinate and send their mycelium 
through the w'ood in all directions, attacking 
and destroying the wood fibres. At first the 
fungus appears as a thin white film which grad- 
ually thickens at the centre and changes to a 
rusty-brown color. A kind of timber known as 
red striped shows the beginning of dry rot. 
Perfectly sound timber may become infested by 
spores gaining entrance through cracks in the 
ends of logs, which, when wet, swell up. If the 
moisture be constant, the dry rot continues to 
grow, weakening the timber. The timber may 
dry out without destroying the fungus, ' which 
recommences developing when moisture is again 
present. The use of some kinds of sound-dcad- 
ening material, such as wet cement, coal ashes, 
etc., is very favorable to the development of 
dry rot. Only dry gravel or coarse sand should 
be used. Coal cinders, etc., are alkaline, and 
the spores of MeruUu$ lachrymans can be ger- 
minated best in the presence of alkalies. Timber 
that is well seasoned and protected by paint 
will not be attacked by dry rot. 

A number of fungi attack the wood of trees, 
causing what is often called dry rot. Moat of 
these fungi belong to the class of toadstools 
and shelf fungi and sometimes are seriously de- 
structive. This form of rot is caused on apple 
trees by Polyporus hispidus; on oak, alder, 
poplar, locust, and larch, by Polyporus sul- 
pJiureus; on larch, Scotch and white pine, by 
Polyporus schweinitzii ; on conifers, by Femes 
pinicola; etc. Dcedalea queroina is a common 
saprophyte upon oak stumps and oak trees. The 
mycelium of this species forms leathery mats 
and is believed to be parasitic. The decompos- 
ing oak wood assumes a grayish-brown color. 

DRY STOVE. See Greenhouse. 

DRY TORTD'GAS. A group of ten islets 
belonging to Monroe Co., Fla., and situated at 
the extreme west end of the Florida Keys in 
lat. 24“ 37' N. (Map: United States, K 6). They 
are of coral formation, low, and are partially 
covered with mangrove bushes. Fort Jefferson, 
on one of them, was a penal station during the 
Civil War. With the permission of tlie United 
States Lighthouse Board the Carnegie Institu- 
tion of Washington established in 1904 on Log- 
gerhead Key, one of the islands, a marine bio- 
logical laboratory, at whidh much important 
scientific work has been done, and in 1908 the 
United States government set aside the entire 
group as a Federal bird resei^ation. 

DITAL (Lat. dualis). A technical term of 
grammar, used to denote that form of the noun, 
pronoun, adjective, or verb which refers exclu- 
sively to two persons or things. The dual num- 
ber differs, therefore, from the singular number, 


which relates to one alone, and from the plural 
number, which relates indefinitely to three or 
more. The dual is regularly found in Sanskrit 
and in the most ancient Greek; and in Latin it 
appears in the pronoun amho (both) and in the 
numerals duo (two) and octo (eight, i.e., two 
sets of four ) . It is not generally found in the 
Teutonic ]. • ' -■ . yet the Gothic has it in 

the verb, and the Anglo-Saxon shows traces of it 
in two pronominal forms. It occurs in the Se- 
mitic ■ e.g., the Arabic and the Hebrew, 

thougl ■ ; itter only in the nouns. 

DUAL CONTROL. See Egypt. 

DU^ ALINE (from dual, Lat. dualis, relating 
to two). The name given by C. Dittmar to 
that form of dynamite consisting of cellulose, 
nitrocellulose, nitrostarch, nitromannite, and 
nitroglycerin mixed in different combinations 
4 • the strength desired (United States 

I* : ■ ■ v >4 of Jan. 18, 1870). A preferred 

composition put on the market was nitrogly- 
cerin, 50 per cent; fine sawdust, 30 per cent; 
saltpetre, 20 per cent. See Explosives. 

DU'^ALISM (Lat. dualis, relating to two). 
In philosophy, the theory that the universe is 
explicable only as a w^hole with two fundamen- 
tally different kinds of constituent elements. 
The ancient dualism of matter and form has in 
modern times been replaced by a dualism of 
mind and matter as two different kinds of 
substance. Among modern philosophers Des- 
cartes was the first to emphasize the radical 
difference between thinking substance (mind) 
and extended substance (matter). The difficulty 
suggested by this view was to explain how 
mind and matter interact as they apparently do 
in experience. This perplexity caused some of 
his followers to deny interaction and assert 
concomitance of variation under divine control 
(see Occasionalism) ; it caused others to deny 
the truth of dualism - ' ' ' ■ Monism ; 

Spinoza; Leibnitz). " ■ i) v day the 

uestion has been under more or less constant 
ebate, and no unanimity has been reached as 
to the relative truth of dualism and its rivals. 
Within recent years tiie interest awakened by 
scientific psychology has brought the prohlcuTi 
more to the fore, but even in p 5 »yc)iolog\'' there 
is no consensus on the subject. (See Parallel- 
ism.) While idealism was tlie regnant philos- 
ophy, dualism was of course officially discarded. 
The recent reaction against idealism has in cer- 
tain quarters, however, brought about a revival 
of dualism. One of the most interesting defenses 
of dualism is made by Prof. William McDougall 
(q.v.), who maintains that there is good evi- 
dence, both psychological and biological, for the 
existence of souls directing physiological proc- 
esses. His position is frankly animistic, and 
the essential notion underlying animism is ^‘that 
all, or some, of those manifestations of life and 
mind which distinguish the, living man from the 
corpse and from inorganic bodies are due to the 
operation within him of something which is of a 
nature different from that of the body, an ani- 
mating principle generally, but not necessarily 
or always, conceived as an iriimaterial and in- 
dividual being or soul.''* firiesch (q-V.) comes 
to a similar conclusion, calling his nonmechani- 
cal principle ‘‘entelechy;” Bergson (q.v.) in his 
second great Work, Matter and Memory, takes 
likewise a dualistie position, matter being what 
we perceive with our senses and having in itself 
the qualities that we perceive in it, such as color 
and resistance. Mind, on the other hand, re- 



DtTAIilTY 


DITAITE 


283 


veals itself as memory, the faculty of storing up 
the past and utilizing it for modifying our pres- 
ent actions, which would otherwise he merely 
mechanical. However, in his more recent work. 
Creative Evolution, Bergson takes a mpre monis- 
tic view, regarding matter as vital impulse 
which has become arrested. Vital impulse, 
Velan vital, is, “for want of a better name,” 
called by him “consciousness in general,” “which 
must be coextensive with universal life.” 

But not all recent reactions against idealism 
have resulted in dualism; or at least, if what 
results be called dualism, it is a dualism in 
many cases of function and not of ontological 
character. Thus, W. James (q.v.) and John 
Dewey ( q.v. ) maintain that there is no un- 
alterable difference between the physical and 
the psychic. The same thing may be the one or 
the other according to the way in which it 
behaves in experience. James says that there is 
no difference in quality or substance between 
“mental knives,” i.e., what would ordinarily be 
called imaginary knives, and physical knives. 
The difference is that while mental knives may 
or may not cut mental wood, physical knives 
will regularly cut physical wood. For Dewey 
anything is physical which is accepted without 
question and treated in our action as unques- 
tionable; it is psychic when it becomes prob- 
lematic and forms the point of departure for a 
process of testing. One of the merits claimed 
for such a functionalistic distinction is that it 
frees us from the necessiiy of raising the time- 
worn problem as to the way in which mind 
acts on body and body on mind. 

It is impossible here to give more than the 
preceding illustrations of the vast variety of 
views current at present on the problem of 
dualism. With perhaps a few exceptions, e.g., 
McDougall, the belief in mind and matter as 
dNtinct substances is generally discarded. The 
older dualism of substance is giving way to 
newer distinctions, such as the functionalistic 
distinction made by James or Dewey, or to dis- 
tinctions of character, or to monisms, whether 
idealistic, materialistic, or neutral. See Ideal- 
ism; Instbumentaxism ; Monism; Material- 
ism; 3?ragmatism; Realism. Consult: McDou- 
gall. Body and Mind (Hew York, 1911) ; James, 
Essays in Radical Empiricism (ib., 1912) ; 
Dewey, Studies in Logical Theory ( Chicago, 
1903) ; Drieseh, Science and Philosophy of the 
Organism (London, 1908-09) ; Bergson, Matter 
and Memory (Eng. trans., ib., 1911) ; Creative 
Evolution (Eng. trans.. New York, 1911) ; 
Royce, The World and the Individual (ib., 1900— 
01); Ward, Eaturalism and Agnosticism (ib., 
1899) ; id.. The Realm of Ends (ib., 1911). 

DTT ATT TY (Lat. dualitas, state of being two- 
fold, from dualis, relating to two). A principle 
of geometry by which one proposition is trans- 
formed into another through the interchange of 
a pair of elements; e.g., the proposition: If two 
triangles have two sides and the included angle 
of the one respectively equal to two sides and 
the included angle of the other, the triangles 
are congruent, may be transformed by the inter- 
change of the words sides and angles into an- 
other -familiar proposition: If two triangles 
have two <mgles and the included side of the 
one respectively equal to two angles and the 
included side of the other, the triangles are 
congruent. This principle is often called the 
principle of reciprocity and is extensively used 
in geometry. Although the reciprocal of a 
VoL. VII.— 19 


valid proposition is not of itself necessarily 
valid, it often suggests new possible theorems for 
investigation. In plane geometry the dual ele- 
ments most commonly " 1 " are: 

point — line ; 
line — ^point ; 

angles of a triangle — 

(opposite) sides of the triangle; 
sides of a triangle — 

(opposite) angles of the triangle ; 
pencil of lines — range of points ; 
range of points — pencil of lines. 

Similarly there are dual propositions of solid 
geometry, as those formed by interchanging the 
words straight line and plane; e.g., two inter- 
secting straight lines determine a plane; two 
intersecting planes determine a straight line. 
Such dual propositions also exist, one in plane 
geometry and the other in solid geometry, as 
when the terms triangle and trihedral angle are 
interchanged; e.g., one side of a triangle is less 
than the sum of the other two sides; one face 
angle of a trihedral angle is less than the sum 
of the other two face angles. The term duality 
appears in the projective geometry of Gergonne 
(1813), and the development of the “principle 
of duality” in another work by the same author 
(182$). This principle is a powerful agent of 
modern geometry, where the term is more 
strictly defined than above and where the theory 
is carefully developed, and it has been applied 
to various properties of curves. 

DUANE, dfi-an^, James (1733-97). An 
American lawyer and jurist- He married into 
the Livingston family, studied law, and attained 
great prominence in bis profession before the 
Revolution. In the heated political discussions 
preceding the war he opposed all radical meas- 
ures, being ready to sacrifice much for the sake 
of peace. He was chosen a delegate to the first 
Continental Congress in 1774 and aroused vio- 
lent opposition by his proposal for a recognition 
of the validity of the British Navigation Acts 
and his advocacy of Galloway’s scheme for a 
union of all the Colonies imder a chief magis- 
trate appointed by the King. His distrust of a 
republican form of government led him vigor- 
ously to oppose the .v ’ot !*• m o'* ihe Declaration 
of Independence. I!r c- i-; 1 ii- ■ to hope for 
pacification until the last, but when the break 
came he threw in his lot with the Patriot party. 
He continued a member of the Continental Con- 
gress throughout the entire Revolutionary pe- 
riod, taking an active part in the debates. 
He was one of the authors of the first New York 
State constitution, was a member of the Com- 
mittee of Safety in New York City in 1776—77, 
and after the evacuation of the city by the 
British in 1783 he was chosen the first mayor 
under the new charter, serving until 1789. In 
that year he was appointed by Washington to 
the ofBee of United States District Judge for 
New York, which he held until 1794, rendering 
many decisions which v(‘ro of coiisidorable im- 
portance in the formative period of the coun- 
try’s existence. He was a member of the State 
Senate in 1782-85 and in 1789—90, and of the 
convention that adopted the Federal Constitution 
in 178S. ' : 

DUANE, James Chatbe^ (1824-97). An 
American military engineer, born in Schenec- 
tady, N. Y. He graduated at Union College in 
1844 and at West Point in 1848; commanded 
the engineer company in the Utah expedition of 
1858, and was instructor at West Point from 
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that year until 1861. In the Civil War he 
served with distinction as captain of engineers 
in the Peninsular campaign of 1862; was chief 
engineer of the Army of the Potomae in the 
battles of South Mountain and Antietam; was 
chief engineer of the Department of the South 
for a time in 1863; and from July, 1863, until 
the close of the war again served in the Army 
of the Potomac. He was brevetted brigadier 
general in 1865, was promoted lieutenant colonel 
in the regular ax'my in 1867, had charge of the 
construction of the fort at Willetts Point, Y., 
from 1865 to 1868, served as superintendent of 
fortifications on the Maine and Kew Hamp- 
shire coasts, and in 1886 became chief of en- 
gineers with the regular rank of brigadier 
general. He published a Manual for Engineer 
Troops (1862). 

DTTANE, William: (1760-1835). An Ameri- 
can politician and journalist, born in northern 
New York near the banks of Lake Champlain. 
He was sent to Ireland in 1771 to be educated, 
learned the printer’s trade, and in 1784 went to 
British India, where he made a fortune and 
established a newspaper called the World ^ at 
Calcutta. In consequence of too free criticism 
of the government authorities there, Duane was 
kidnapped at the command of Sir John Shore, 
the Governor, and deported to England, while 
his property in India was confiscated. Duane’s 
efforts to obtain relief, either from the East 
India Company or the British government, were 
unavailing, and he again entered the field of 
journalism, becoming editor of the General Ad- 
vertiser , in London, a paper which later was 
merged in the London Times, In 1795 he re- 
turned to America, where he became associated 
witli Benjamin Franklin Bache in Philadelphia 
i'l •■I '('Tie the Aurora^ one of the strongest Re- 
ji.Ml a-i organs in the country. P'.* an 

alliance with Michael Leib and (ti-T roc 
Eepublicans, he dominated the party in Pennsyl- 
vania for several years. In the Aurora^ follow- 
ing the journalistic methods introduced in Amer- 
ica by Cobbett, he attacked his political and 
personal enemies bitterly and unsparingly, fill- 
ing his columns with fierce invective, insinua- 
tions, and scandal of every sort. Not only were 
the Federalists the objects of bis attacks, but, 
disappointed in not receiving from Jefferson 
rewards commensurate with what he conceived 
to be the value of liis services to him, he set 
out to hamper the administration and to sow 
discord among its members. He attacked Gal- 
latin constantly, iiitfiiipiino" to arouse Jefferson’s 
jealousy by declaring tlui he was seeking to 
become his successor in lIk- presidency. In 1800 
- ' hj him in connection with the 

■ . Count Bill led to his being sum- 
moned before the bar of the United States Sen- 
ate on a charge of libel. He was arraigned, but 
refused to appear for trial or put in a defense, 
denying the Senate’s jurisdiction. He was ad- 
judged guilty of contempt, and his arrest or- 
dered, but he was never arrested. In Pennsyl- 
vania polities he exerted 'great . influence and 
originated the organization known as the 
'"Friends of the People’' in opposition to that 
wing of the party represented by Gallatin, Dal- 
las, and McKnan. T 1 / 18 O 4 he pressed tlie whole- 
sale impeachment of the State Supreme Court 
judges- The transfer of the seat of government 
to Washington decreased the importance of the 
Aurora, which grew more abusive as its influ- 
ence grew less. In 1808, just before retiring. 


Jefferson appointed Duane a lieutenant colonel 
in the army. He continued to edit the Aiorora 
and attacked Madison in particular, who quieted 
him in 1813 by an appointment as adjutant 
general. He sold the Aurora in 1822 and after 
traveling in South America wrote A Visit to 
Colombia in 1822—23 ( 1826) . He also published: 
The Mississippi Question (1803) ; Military Dic- 
tionary (1810); An Epitome of the Arts and 
Sciences (1811) ; Handbook for Riflemen 
(1813) ; Handbook for Infantry (1813) ; Ameri- 
can Military Library (1819). 

DUANE, William John (1780-1865). An 
American lavvyer and financier. He was born 
in Clonmel, Ireland, studied law, was admitted 
to the bar in 1815, and practiced his profession 
in Philadelphia. He obtained distinction as a 
lawyer and, becoming interested in education, 
served as a trustee and subsequently as a di- 
rector of Girard College. In 1833 he was ap- 
pointed Secretary of the Treasury by President 
Jackson, but was removed later in the year for 
refusing to withdraw the government deposits 
from United States Bank without authority 
fi’om Congress. He was the author of: The Laio 
of Nations Investigated (1809); Letters on In- 
ternal Improvements (1811) ; Narrative and 
Correspondence Concerning the Removal of the 
Deposits (1838). 

DUB AN, dp’baN', Felix Louis Jacques 
(1797-1870). A French architect, born in 
Paris. A pupil of Debret at the Ecole des 
Beaux-Arts, he won the Grand Prix de Borne 
in 1823 and spent five years in Italy. Return- 
ing to Paris in 1828, he joined with Due and 
Labrouste in the NSo-gree movement to reform 
architecture. His chief work was the recon- 
struction and extension of the Ecole des Beaux- 
Arts buildings, on which he labored from 1832 
until his death. The library, Pompeiian court, 
and museum of architectural casts are espe- 
cially admired. Meanwhile he was restoring the 
Chateau of Blois, and r extensive opera- 

tions at Fontainebleau, i i ■ , and the Louvre. 
On the last, however, he was in 1853 super- 
seded by Visconti (q.v.). 

DU BABBY, d\i bd'rd', Mabxe Jeanne Bllcu, 
CoMTESSE (1743-03). The celebrated mistress 
of Louis XV. She was born Aug. 19, 1743, at 
Vaucouleurs, and was the natural daughter of 
a woman named Anne Bdeu, who about the 
year 1749 returned to Paris with her two chil- 
dren, Jeanne and Claude, and married a domes- 
tic named Rangon. The beauty of little Jeanne 
won her many friends, chief of whom was the 
rich financier and philanthropist M. Billaud- 
Dumoneeaux. Through him and the Abb5 Ar- 
naud she was admitted to the convent school of 
Sainte-Aurore. There she remained for Some 
seven or eight years, acquiring but little knowl- 
edge and enduring u ur».at deal of irksome disci- 
pline. Emerging r'om t*ic convent -at the age 
of 15, Jeanne B4cu — or Jeanne Rangon, as she 
appears then to have been called — dwelt with 
her mother for a time and then became a lady’s 
maid to Madame de la Garde and later a 
milliner in the house of a certain Sieur Labille, 
where she doubtless Lad many love affairs. She 
was at this time known as Mademoiselle Lange, 
but soon assumed the more aristocratic cogno- 
men o€ Beauvarnier. In the midst of her gallan- 
tries Jeanne B<Seu met the dissolute Gomte Jean 
du Barry, known specifically as "the Rou^,” 
whe made her his mistress an4 induced to 
change her name to Vaubarnier or Vaubernier, 
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by which she is generally kno-wn with the sub- 
sequently added prefix Gomard. For four years 
she presided over the gaming rooms of her lover, 
until in the spring of 1768 she came in the path 
of Louis XV, who was immediately captivated 
by her charms and made her his mistress. To 
add a show of decency to the matter, a husband 
was found for her in the person of Comte Guil- 
laume du Barry, the brother of Comte Jean. 
For five years the Du Barry ruled Xing and 
court. The Due ■ was her confidant 

and adviser, the ( Maupeou used her 

influence to dismiss and exile the Parlement in 
1771, while the Abb6 Ternay was suave and 
polite to her at all times. She was the patron 
of artists and men of letters, and during her 
reign she is estimated to have cost France 
35,000,000 livres. She had numerous enemies, 
however, chief of whom was the Due de Choiseul, 
Minister of Foreign Affairs, whose dismissal she 
brought about in 1770. The death of Louis XV 
caused her retirement from the court. Some 
time after the outbreak of the Revolution she 
went to London to see about the recovery of 
her jewels, which had been stolen. On her re- 
turn Robespierre caused her to be arrested, July, 
1793. In November she was tried before the 
Revolutionary Tribunal and accused of ‘""having 
wasted the treasures of the state, of conspiracy 
against the Republic, and with having, in Lon- 
don, worn mourning for the late King.^’ She 
was condemned to death and was sent to the 
guillotine, Dec. 7, 1793. Most of the accounts 
given of Madame du Barry are unreliable. She 
was the victim of much slander, and stories con- 
cerning her amours are rarely trustworthy. The 
M^moires (6 vols., Paris, 1829-30; Eng. trans., 
1830; 1896), published under her name, have 
no real value. Consult: Douglas, Life and Times 
of Madame du Barry (London, 1896) ; Lacre- 
telle, Eistoire de France pendant le dixhuitieme 
sihcle ('Paris, 1830) ; Vatel, Eistoire de Madame 
du Barry f etc. (Versailles, 1880) ; Goncourt, La 
Du Barry (Paris, 1880) ; Williams, Madame du 
Barry (FTew York, 1909). 

DTI BABTAS, See Bartas. 

DDBBS, Joseph Hei^by (1838-1910). An 
American Reformed church clergyman, bom at 
North Whitehall, Pa. He graduated at Franklin 
and Marshall College, Lancaster, Pa,, in 1856, 
and at Mercersburg Theological Seminary in 1859. 
He was professor of history and archajology in 
Franklin and Marshall College from 1S75 to his 
death, and acted as pre-idenr of tlic college in 
1904 and 1907. He was an authority on the 
history of the Reformed (German) church in 
the United States. His principal publications 
include: Eistoric Manual of the Reformed 
Church (1885); Some Ballads and Metrical 
Versions (1888) ; Eistory of the Reformed 
Church’ (1895); Leaders of the Reformation 
(1900) ; Eistory of Franklin and Marshall Col- 
lege'^ (1903); and contributions to the Sc^ff- 
Eerssog Encyclopcedia, Eastings Encyclopcedia of 
Religion and Ethics. 

DTJ BELI/AY, Joachim. See Bellay, 

BTTBIS, See Doubs. 

DTIB'IiTKT. A maritime county in the east 
of Lein^ear Province, Ireland, bounded on the 
north by Meath, .on the east by the Irish Sea, 
on the 'south' by Wicklow, and on the west by 
Kildare and Meath (Map:' Ireland, E 3). Area, 
342 square iniles^ including Dublin ^ Comity 
boraugh, 354 ^uare‘iniles.^' ^The coast, indent^ 
by crests and bays, >i« fO miles long. Dublin 


is the best-cultivated county in Ireland, The 
chief crops are oats and potatoes. There are 
important fisheries of turbot, salmon, brill, sole, 
plaice, cod, haddock, and oysters. The manu- 
factures ( chiefly cotton hosiery, distilled and 
malt liquors, and ships) are mostly confined to 
Dublin and the vicinity of the metropolis and 
are of more value than in any other Irish county. 
Dublin, Down, Antrim (with their county bor- 
oughs), and Kildare were the only Irish coun- 
ties showing an increase of population, accord- 
ing to the 1911 census. Dublin County in- 
creased from’ 148,210 in 1891 to 157,568 in 1901 
and 172,394 in 1911 (exclusive of Dublin County 
borough). Including the county borough, the 
population was 416,860 in 1891, 448,206 in 1901, 
and 477,196 in 1911. Roman Catholics num- 
bered about 384,912, Protestant Episcopalians 
80,466, Presbyterians 9264, Methodists 5541, and 
Jews 3000. The large towns of the county are 
the urban districts constituting the suburbs of 
Dublin City, viz., Rathmines and Rathgar, with 
38,190 inhabitants in 1911; Pembroke, 29,260; 
Kingstown, an important port, 17,227 ; and 
Blackrock, 9081. Dublin County returns two 
members to the Parliament at London, and 
Dublin County borough four members. 

DUBLIN (Ir. Duhh-linn, Black Pool). The 
capital of Ireland, a city and county borough, 
situated in the Province of Leinster and geo- 
graphically in Dublin County, at the mouth of 
the river Liffey and on Dublin Bay, an inlet of 
the Irish Sea, in lat. 53^ 23' N. and long. 6" 20' 
W. (Map: Ireland, E 3). The city is generally 
flat. The river, running from west to east, 
divides the city into two almost equal portions; 
in its lower course it is bordered with quays, 
largely of granite, and, between the quays and 
Phoenix Park on the west, is crossed by 12 
bridges. On each side there is a spacious road- 
way, with tall houses and excellent shops. Near 
the enstomhonse are several large docks in com- 
munication with the Royal and Grand canals ; 
the former connecting Dublin with the North 
Shannon and the west of Ireland, the latter with 
the southern portion of the same river and the 
south. The harbor and docks are protected by 
two large breakwaters. By improvements made 
at the beginning of the present century vessels 
drawing 23 feet can lie alongside the quays at 
low water. In the newer parts of Dublin the 
streets run at right angles and are remarkable 
for their breadth. The most imposing is Sack- 
ville Street, which is 120 feet broad. At its 
north end is the Rotunda, with Rutland Sqnare 
— ^in its centre are the beautiful Ionic portico 
of the general post office and Nelso:‘‘- 
(134 feet high). A feature of I). '■> ■!- 

squares, which are numerous, spacious, and 
sometimes well kept. The southeast and north- 
east quarters contain many beautiful squares,, 
wutli splendid streets and terraces. ; The centre- 
and the northwest quarter are the great empo- 
riums of trade and the residence of the middle 
classes, many of »rn in 

the stihuil'". ’Ihe -ouTiuj'-t i><«rL of 

which is dalled the Liberties, once the seat of 
the silk trade, is the slnm district. The streets 
in this quarter are narrow, crooked, and irregu- 
lar. The city is surrounded by the Circular 
Road, nearly 9 miles in length, forming a favor- 
ite drive and promenade. , . 

There are numerous places of worship, Catho 
lie and Protestant,- monasteries, convents, prior 
ries, and a Jewish synagogue. The most re- 
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markable ;ir' ■ i' Protestant cimrehes are 
St. Patrick * ■ founded in 1190, and re- 

stored in 1864 tlirougli the munificence of Sir 
Benjamin Lee Guinness, and Christ Church 
Cathedral, founded in 1038 and restored in 
1870-77 at the charge of Henry Roe; and among 
the Roman Catholic, St. Mary’s, St. Saviour’s, 
St. Augustine’s, St. Kilvin’s. The public build- 
ings include the Bank of Ireland, formerly the 
House of Parliament, Trinity College, the hand- 
some customhouse (1781—91), and the Four 
Courts. Dublin Castle has no pretensions to 
architectural beauty; it dates from the early 
thirteenth century, but most of it was built after 
the fifteenth. There are monuments of William 
III in College Green, now a paved street; of 
Nelson, the Duke of Wellington, Goldsmith, 
Burke, Grattan, and many others on various 
public sites. The environs of Dublin are espe- 
cially beautiful. Rathmines, a southern suburb, 
is a favorite residence of the wealthier part of 
the mercantile community. Glasnevin, on the 
north, deserves special notice as the favorite 
residence of the poet Tickell, of Addison, Steele, 
Parnell, Swift, Sheridan, and many other celebri- 
ties. In the cemetery at Glasnevin lie the re- 
mains of Curran, O’Connell, and Tom Steele. 
Phoenix Park, at the west of the city, is a mag- 
nificent area, of over 1750 acres, and further 
enlarged in 1905, in some parts level, in others 
with broken ground, having a large amount of 
timber and brushwood, which shelter herds of 
deer. It affords ample scope for military re- 
views and is extensively used by the inhabitants 
of Dublin for recreation. The Lord Lieutenant 
or Viceroy of Ireland holds his court in Dublin 
Castle during the winter months and in the 
summer season removes to the Lodge, situated 
in Phoenix Park. 

The chief educational institution of Dublin is 
Trinity College. (See Dublii^t, University of.) 
There is also the Catholic University (1854), a 
Jesuit institution. The Royal University of Ire- 
land, an examining body, was dissolved under an 
Act of 1908 and was superseded by the National 
UTfiver^:t> of Ireland; the constituent colleges 
au- Lrr\'. r-ii\ College in Dublin, University 
College in Cork (formerly Queen’s), and Uni- 
versity College in Galway (formerly Queen’s). 
There" are many literary and scientific societies. 
There are two botanic gardens. The hospitals, 
asylums, orphanages, and other charitable in- 
stitutions are numerous and liberally main- 
tained. The municipal affairs are under the 
control of a town council, comja'i^ing the lord 
mayor, 20 aldermen, and 60 councilors. The 
city owns docks and wharves, the water supply, 
markets, municipal tenements, and an electric- 
lighting plant, and maintains parks, zoological 
gardens, a museum and library, an art. gallery, 
and a model school. The city sends four mem- 
bers to Parliament. The chief manufactures are 
porter, whisky, and poplin. Dublin has a large 
import, but a small export trade. Imports in 
1911 and 1912 were valued at £2,957,741 and 
£3,258,654 respectively; exports, £149,491 and 
£155,184; net totitim.o* uitere-l. 221.703 and 258,- 
541, and cleared. 90,258 anii (>1,448. Its chief 
imports arc grain, raw cotton, metal ores, tim- 
ber, petroleum, sugar, cork, and butter exports 
wool, manure, iron and ste^ manufactures, 
whisky. Much of the inland traffic is carried ^ 
bv the canals above mentioned and by the rail- 
ways extending to all parts of Ireland. Dublin 
County borough has an area of 7911 acres and is 


the largest city in Ireland. The population in 
1891 was 268,587; in 1901, 290,638; in 1911, 
304,802. With its suburbs (the urban districts 
of Rathmines and Rathgar, Pembroke, Black- 
rock, and Kingstown), the population in 1911 
was 403,000, while that of the metropolitan po- 
lice district was about 416,000. The great ma- 
jority of the inhabitants are Roman Catholics. 

History. Frequently called Bally Ahclee — 
(town of the hurdle ford) from the ford of 
hurdles that spanned the river in this vicinity, 
this name was probably antedated by the per- 
petuated Duhh-linn (the black pool) and the 
Ehlana of Ptolemy. Christianity was intro- 
duced by St. Patrick, who in 448 baptized the 
King of Baile-atha-cliath. From the ninth cen- 
tury until 1170 , with interruptions, Dublin was 
held by the Danes. The Anglo-Norman Conquest 
by Strongbow and Henry II finally dispossessed 
them. During this period it became an ecclesi- 
astical centre, being made the seat of a bishopric 
in 1038 and an archiepiscopal city in 1152. 
James II held a parliament here in 1689 
and founded a mint, and in St. Patrick’s Ca- 
thedral William III returned thanks for the 
victory of the Boyne. Lord Fitzgerald (q.v.) 
planned to seize the city and castle during the 
rebellion of 1798, but was captured before the 
attempt was made, and Robert Emmet (q.v.) 
also made an unsuccessful attempt in 1803. On 
May 6, 1882, Lord Cavendish, the newly ap- 
pointed Secretary for Ireland, and the Under- 
secretary Burke were murdered in Phoenix Park. 
Consult: Gilbert, History of Dublin (3 vols., 
Dublin, 1854-59) ; “Greater Dublin,” in London 
Municipal Journal ( 1889 ) ; Gerald, Picturesque 
Dublin, Old cmd "New (London, 1897) ; Gross, 
“Dublin,” in Bibliography of British Municipal 
History (New York, 1897). 

DtTBIiIN. A city and the county seat of 
Laurens Co., Ga., 54 miles south -southeast of 
Macon, on the Macon, Dublin, and Savannah, 
the Central of Georgia, and the Wrightsville and 
Tennille railroads, and on the Oconee River 
(Map: Georgia, D 3). It has a Carnegie library. 
Its chief industries include cotton and oil mills, 
fertilizer and brickworks, and manufactories of 
hardwood products, cigars, wagons, and staves. 
First settled in 1807 and incorporated about 
1850, its government, under a charter of 1905, 
is vested in a mayor, chosen biennially, and a 
unicameral council. The water works and elee- 
'* ■ i plant are owned by the city. Pop,, 

■ ■■ ■ > ; 1910, 6795. 

DtrBIilNT. A city in Erath Co., Tex., 90 

miles southwest of Fort Worth, on the Texas 
Central and the Fort Worth and Rio Grande 
railroads (Map: Texas, C 3). It is in an 

agrioultm-al. cotton, and stock-raising country, 
and has oil mills, cotton compress, flouring 
mills, creamery, roller mills, and ice and mat- 
tress factories. The city owns its water works 
and sewage system. Pop., 1900, 2370; 1910, 
2551. 

DtTBXiIN, University of. The chief, and for 
many years the only, institution for higher edu- 
cation in Ireland. The first University of Dub- 
lin was established in connection with St. Pat- 
rick’s Cathedral in 1320, but, lacking an 

endowment, was never successful and perished, 
probablv at the (li'--oluii<>n of the cathedral 

joundatioii by Henry Vm. The present founda- 
tion, bfiTer kno\wi «« 'Irinily College, is unique 
in having the organization and functions of 
both a college and a university. In 1591 Queen 
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Elizabeth issued a charter *•■■ ■ a col- 
lege, as ‘'the mother of an .■ .. 'ith the 

title of '‘the College of the Holy and Undivided 
Trinity, near Dublin/' It was expected that 
other colleges would be formed about this nu- 
cleus, and that a university after the English 
model would gradually rise in the Irish capital. 
This expectation was, however, disappointed, and 
though the institution has flourished, it has not 
been in the way expected. The new foundation 
received little but its charter from the Queen; 
the Corporation of Dublin gave to it the grounds 
and ruins of the suppressed monastery of All 
Hallows, and a building fund was raised by 
subscription among the Irish gentry. The first 
chancellor was William Cecil, Lord Burghley, 
Elizabeth's great minister, who was also chan- 
cellor of Cambridge, The first five provosts 
were Cambridge men, and by this connection the 
influence of the English university on the Irish 
foundation was very strong. The exclusive royal 
patronage and control by F fjgli"'' crown 
promised much, but under Fl'/ahiih t'l, college 
was but poorly supported and led a precarious 
existence. James I supplied an endowment of 
some^ £400 a year as a pension, together with 
certain estates in Ulster, which insured its 
future. In 1601 the English troops defeated the 
Spanish at Kinsale, and in commemoration of 
their victory subscribed £1800 from the arrears 
of their pay to establish a library for the col- 
lege. The two trustees of this fund were Dr. 
Challoner and Mr., later Archbishop, Ussher. 
Subsequently the collection of Ussher was with 
some diflSculty purchased by the officers and 
soldiers of the army of the Commonwealth of 
Ireland, and from these two unusual contribu- 
tions the foundation of the present collection 
was laid. The original constitution of the uni- 
versity, meanwhile, having been found defective, 
new statutes were framed and issued under the 
direction of Archbishop Laud in 1637. A con- 
siderable part of these are still in force. Under 
the present system the administration rests in 
the hands of a board consisting of the provost 
and senior fellows, in connection with the 
visitors, a council (since 1874), and the senate. 
The provost is appointed by the crown and is 
the chief oflicer of the collie. The board con- 
sists of the provost and senior fellows of the 
college and carries on ordinary college business. 
The council consists of the provost, four mem- 
bers of the senate chosen by the senior fellows, 
four by the jimiot fellows, four by the professors 
not fellows, and four by the senate at large. 
The council cooperates with the board in regu- 
lating the studies and the appointment of pro- 
fessors. The senate consists of the chancellor, 
vice chancellor, and all masters and doctors of 
the university whose names are on its hooks. 
The fellows are of two grades, senior and junior. 
The senior fellows comprise the chief officers of 
the college; the junior fellows form the bulk 
of the tutorial force of the college. Fellows, 
chosen primarily by examination, are promoted 
by seniority. There is a considerable body of 
professors, some 40 in all, besides lecturers, and 
some special instructor-?. There are 70 scholar- 
ships, besides many prizes. As at Cambridge, 
the old -distinctions among the undergraduates 
still ^ist. There are four classes of students; 
noblemen, sons of noblemen, and baronets; fel-^ 
low commoners; scholars, pensioners, or ordi- 
nary students in art; and, sizars, or poor stu- 
dents, assisted by the collie. Of the last there 


are some 30, who obtain their positions by 
competitive examination. Since 1904 women 
have been admitted to all classes, examinations, 
and degrees in arts, medicine, and law. 

Entrance to the^ college is by examination, and 
there is an additional examination for high 
places at entrance. The majority of men enter 
the arts course, but there are courses leading to 
degrees in music and in engineering, distinct 
from that in arts. The course of study usually 
extends over four years and may be an ordinary 
or an honor course. In the latter, higher re- 
quirements are demanded. In each year one 
term of the three must be “kept” by examina- 
tion, the others by attendance on lectures or 
by examination. The required course for the 
ordinary degree in arts gives the best idea of 
the, ■ ■, ■■ ■ I i.Fes. First year (jimior 

fres-.f, , .‘■mi-!-, Greek, Latin, Latin 

composition, English composition; second year 
(senior freshman), the same, with the addition 
of logic and mathematical physics in the second 
and third terms. The final freshman examina- 
tion covers all these. In the third year (junior 
sophister) mathematical physics, logic, and Eng- 
lish composition are required throughout the 
year, astronomy and psychology each for one 
term, the rest of the work being optional. In 
the fourth year (senior sophister) astronomy, 
psychology, and ethics, and English composition 
are compulsory throughout the year, the rest 
of the work being optional. The degree ex- 
aminations cover these as well as the optional 
work._ Men going into the profession of law, 
medicine, and divinity are allowed to anticipate 
their professional courses in these last two years. 
These courses lead to the degree of jB.A. For 
the degree of M.A. a candidat^e must be a B.A. 
of at least three years' standing. A doctor of 
science must be a B.A. of three years' standing, 
present a thesis, and, if required, pass an 
examination. The same requirements, in some 
form or other, apply to all other advanced de- 
grees, in literature, divinity, medicine and sur- 
gery, engineering, and music. 

The imiversity possesses a number of valuable 
collections. The library contain-^ over 2S5 000 
volumes. The astronomical obscrvfitory of 
Trinity College is situated at Dunsink, 5 ‘miles 
from the college. There ar(‘, belonging to th(.‘ 
college, museums of natural | I* • ,|.- 

tronomy and zo6log\% geology a >1.1 i' ’k i I , 
engineering, pathology, materia medica, and "an 
herbarium, botanical laboratory, and gardens. 
The grounds of the college in the centre of the 
city are extensive, the buildings large and hand- 
some. Among the more famous names connected 
with the institution may be mentioned Arch- 
bishop Ussher, Burke, Sheridan, Swift, Gold- 
smith, Berkeley, and Sir W. Hamilton. The 
university sends two m<*rnboi"i to Parliament. 
Consult: The Book of Trhnty College (Dublin, 
1591—1891); MaliafTy. An Lpooh in Irish His- 
tory: Trinity CoUcgc, If^ fouriJation and Early 
Fortunes (London, 1903) ; The Irish University 
Question by “Gatholicus” (ib., 1905) ; Dublin 
University Calendar. 

DTTBNEB, d^ib'ner, JonANN" Fbiedeich (1802- 
67 ) . A German classical scholar. He was born 
at Horselgau, near Gotha, and, after devoting six 
years to philological studies at the L'nivcr^ity 
of Gottingen, was professor at the Gyrtinasiinii 
at Gotha from 1826 ta 1831. During that pericwi 
he attracted attention by his admirable critical 
edition of Justin (1831) and by an edition of 



Persius. In 1832 he was called to Paris to 
superintend Didot^s new edition of Stephanus’ 
Thesaurus Linguce G7'cecw. Afterward lie was 
employed on Didot’s Bihliotheca Ch'ceca, to which 
he contributed the critical editions of Plutarch’s 
Moralia (1841); of Maximus Tyrius (1841); 
of Arrian (1846); and of Himerius (1849); 
the scholia to Aristophanes (1843) and Theo- 
critus (1849) ; and the Anthologia Palatina 
(1864). He wrote the commentaries on Horace 
and Vergil for Didot’s Gollection JElssevirienne j 
at the request of Napoleon III, prepared a 
critical edition of Csesar (1867) ; and published 
a number of school editions of the classics. 
Consult Godefroy, 'Notice sur Fried^nch Dubner 
(Paris, 1867). 

DUBNO, doob'nd. A town in the Kuasian 
Government of Volhynia, situated in a marshy 
region on the Ikva, a little over 30 miles from 
the Austrian frontier (Map: Hussia, C 4). 
Pop., 1897 (last census), 13,800, mostly Jews. 

DUBOC, dti'bSk', Eduard (1822-1910). A 
German author of French extraction, who wrote 
under the pseudonym ‘‘Robert Waldmiiller.” He 
was born in Hamburg, the son of Edouard 
Duboc, author of Dignity de rhomnte, began a 
business career, but after spending two years in 
Italy and Greece turned to literature in 1857, 
settling in Dresden in 1859. In addition to the 
tragedy Brunhild (1873), the drama Die Toohter 
des Prdsidenten (1880), and translations of the 
poems of Francois Copp4e and of Alfred Tenny- 
son’s Enoch Arden (1867; 40th ed., 1897) and 
In Mem 07 'iam (under the title Freundesklage^ 
5th ed., 1876), he wrote a great number of 
poems, novels, and romances, some of the more 
popular of which are: Unterm Bchindeldaohy 
idyls (1851) ; D(is Vermcichtnis der MilUondi-'in, 
a novel (1870) j Walpra, an elegy (1873); Leid 
und Lust, a novel (1874); Die Somosierra 
(1881); Darja. (1884); Felioitas (1893); 
Liehesstiirme (1897). His Dorfidyllen are his 
best poems. 

DUBOC, Julius (1829-1903). A German 
author and philosopher, brother of Eduard Du- 
boc. He was born in Hamburg and studied 
■ ’.‘1 > ^ 'w and history in Giessen, Leipzig, and 
It . '!' publications include: OescMchte 

der englischen Presse (after Grant, 1873) ; Die 
Psychologic der Liehe (1874; 2d ed., 1883); 
Hundert Jahre Zeitgeist in Deutschland (1889; 
part ii, 1893 : Jahre Frauenfrage in 

DnuUnliland \ ' 'Ti addition to these he 

pnl)li^li(‘d a great number of essays, a collection 
of novelettes, Tlensensgeschichten : Fin Novellen- 
Strauss (1888), the one-act drama entitled 
’5 HerzUattl (published under the pseudonym 
of “Julius Lanz”), and the drama Die Freunde 
(1902). 

DXT BOIS, di.1 hois'. A borough in Clearldeld 
Co., pa., 128 miles northeast of Pittsburgh, on 
the Buffalo and Susquehanna, the Buffalo, 
Rochester, and Pittsburgh, the Lake Shore and 
Michigan Southern, and^the Pennsylvania rail- 
roads (Map: Penn=:>lvania, D 4). The chief 
industry of the boiougli is the mining of bitu- 
minous coal, and there are glass and clay works, 
blast furnaces, large railrph-d rbpair shops and 
a roundhouse, machine shops, a foundry, a tan- 
nery,’ an ice-cream factory, etc. The^ borotigh 
contains a general hospital and owns its water 
works. Settled in 1873, Dubois was incorporated 
as a borough in 1881. Pop., 1900, 9375; 1910, 
12,623; 1914 (U. S. est.), 14,007. 

DTJ BOIS, Augustus Jay (1849- ). ’ An 


American mechanical and civil engineer, bom 
at Newton Falls, Ohio. He graduated in 1869 
at Sheffield Scientific School (Yale), studied 
for two years (1872-74) at the Mining School of 
Freiberg (Saxony), and from 1875 to 1877 was 
professor of civil and mechanical engineering at 
Lehigh University. In 1877-84 he was profes- 
sor of mechanical engineering at Sheffield Scien- 
tific School and in 1884 was appointed to the 
chair of civil engineering in the same institu- 
tion. His publications include: A New Method 
of Graphical Statics (1875-76); a translation 
and edition of two volumes of Weisbach’s In- 
genieur und Maschinen-Mechanilc {The Theory 
of the Steam Engine, 1878) ; a translation of 
Rontgen’s 'W armetheorie {The Principles of Ther- 
modynamics, 1880) ; Strains in Framed 

Structures (1883; 11th ed., 1900); The Elements 
of Mechanics (3 vols., 1893-95) ; Mechanics of 
Engineering (2 vols., 1908-09). 

DUBOIS, dii'bwa', ( Cni^MENT-FKANgois ) Theo- 
dore ( 1837- ) . A French organist and com- 

poser. He was born at Rosnay, Marne, and, 
after instruction under local teachers, entered 
the Paris Conservatory in 1853. His teachers 
were Marmontel (pianoforte), Benoist (organ), 
Bazin (harmony), and Ambroise Thomas (fugue 
and composition). He graduated in 1861, win- 
ning the Grand Prix de Rome with his popular 
cantata Atala. His most important appointments 
were: choirmaster of Sainte-Clbtilde ; organist 
at the church of the Madeleine; professor of 
harmony at the Conservatory (1871) ; professor 
of composition at the same institution (1891) ; 
and successor of Gounod as chairman of the 
Academy (1894), and of A. Thomas as director 
of the Conservatory (1896-1905). He was also 
elected an officer of the Legion of Honor and 
made a member of many important foreign 
orders. He was especially successful in organ 
composition, possibly because of his brilliancy 
as an organist, although he also won wide recog- 
nition for operatic and orchestral compositions. 
His more important works are: Ahen Hametf 
a grand opera, produced in 1884; a three-act 
Idyll e dramatique (1895); three oratorios--- 
Les sept pai^oles du Christ (1807), Le paradis 
perdu (1878), and Notice Dame de la Mer 
( 1897) . Among his many other published works 
are cantatas; several masses; many orchestral 
works; arrangements for organ, harp, and other 
instruments ; concertos for both organ aiid 
violin ; and several imx)rcssivc a capprlla choruses. 

DUBOIS, Edmoxd Pauli.v (1822-91). A 
French hydrographor and inventor of marine in- 
struments born in Brest. In 1851 he was ap- 
pointed professor at the Ecole Navale in Brest. 
His most important inventions are a, gyroscope 
and a compass equipped with a double needle 
to determine the dellcction caused by the iron- 
work of a vessel. In addition to contributions 
on astronomy and hydrography ^ to ^ scientific 
magazines, he published the following important 
works: Cours d^astronomie (1855; 3d ed-, 1876) ; 
Etude historique et philosophigue sur le mouve-' 
meni du qlohe ( 1861 ) : Cours de navigation et 
d^hyd/rographie (2d ed., 1869) ; De la^Mviaiion 
des comfas d bord des nauires -'1867 > 
passages de Y^nits sur le disque solaire nSSIL ; 
R6sumS a/nalytiquC de la tMorie des mar4cs 
(1885); Cerole noMtique (1888). In 1865 he 
translated Gauss’s Theoria motus corporum into 
French with notes. f 

DUBOIS, Guillaume (1656-1723). A car- 
dinal and prime minister of France. He was 
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born at Brives-la-Gaillarde, the son of a country 
doctor, and was educated at the College Saint- 
Michel in Paris. Appointed tutor to the young 
Due de Chartres (the future Duke of Orleans), 
he gained great influence over his pupil, whose 
constant companion he was in peace and in war, 
and whose marriage to Mademoiselle de Blois, a 
natural l« ;• < T Louis XI Y, Dubois brought 

about. 1 : - p.. \ ;i career began in 1701, when 

he was made Secretary to the French Embassy 
at London. In 1715 he became private secretary 
to his pupil, now the Regent, and quickly made 
himself the virtual ruler of France. The key 
of his foreign policy was t’‘e g of Philip 

of Spain’s ambition and the '•i-v. of Philip’s 

Minister, Alberoni. Dubois effected this by 
means of the famous union of -England, France, 
and Holland in the Triple Alliance (1717), later 
changed to a Quadruple Alliance by the ac- 
cession of Austria. This coalition worked a 
revolution in French policy, since by the new ar- 
rangement friendship was made with England, 
an ancient enemy, and enmity declared against 
an old ally, Spain. The last years of Dubois 
were filled with great labors and high honors. 
In rapid succession he became Archbishop of 
Cambrai (1720), Cardinal (1721), and Prime 
Minister (1722). He died Aug. 10, 1723. Du- 
bois has been portrayed by his enemy, Saint- 
Simon, as a deformed and debauched pander to 
the Regent. It is known now that malice has 
darkened the picture, though Dubois was by no 
means an exemplary citizen or statesman.^ The 
political genius of the man, however, can hardly 
be denied. Consult: Lrip Memoires se- 
crets et correspondance •iu cardinal Du- 

tois (Paris, 1815) ; Capefigue, Le cardinal 
Dubois (ib., 1861) ; and for a treatment of 
Dubois’s foreign policy, Wiesmer, Le regent, 
VabbS Dubois et les Anglais (ib., 1891). 

DUBOIS* Jean- Antoine (1765-1848). A 
French missionary in the East Indies, born 
at Saint-Ram&ze, Ard^he., He wrote several 
books concerning India, the best known of which 
is the Descriptions of the dharaoter. Manners, 
and Customs of the People of India, and of their 
Institutions, Religious and Civil (1816), a stand- 
ard work which was brought out in a new 
edition in London in 1900. 

DUBOIS, Louis (1830-80). A Belgian 
painter. He was born in Brussels and studied 
under Couture in Paris. His paintings, which 
strongly suggest the influence of Courbet, are 
full of animation and a coloring which at times 
strikingly reminds one of the brilliancy of Jor- 
daens and Frans Hals. In , the choice of sub- 
jects Dubois reveals versatility, while his treat- 
ment of them entitles him to be ranked among 
the most promin- ■ ‘ ■ ■ ■ ■' - ■•'trtiv. -, r-‘ the realis- 
tic school. His >'.1 -j . ij . h.i » :Tait&, land- 
scapes, marines, animal and genre pictures, and 
still life. His works are of unequal merit, the 
earliest being considered the best. They in- 
clude: “Priest Preparing for Mass” (1857) j 
“The Storks” (1858) and “Landscape with Dead 
Roe^’ (1863) , both in the Modem Gallery. Brus- 
sels; “Rice Eater” (1872); "Billiard Player” 
(18TS) ; “The Meuse near Dordrecht.” 

DUBOIS, Paue ( 1829-1905 ) . A French sculp- 
tor and painter. He was bom at Nogent-sur- 
Seine (Aube), and after studying law for several 
years -he ^ent two years in the atelier of the 
sculptor 'Toussaiht,. asnd from 1859 to 1862 was 
in Italy. In 1863 he. .achieved success with 
“St. John the ‘Baptist”. (-Luxembourg). The 


most popular of his earlier works, “The Floren- 
tine Minstrel” (also in the ^ • h.-ii l’ 1 , won 

a medal of honor in 18G5 and shows Dubois’s 
study of Renaissance models. His monument to 
General Lamorici&re, in the cathedral at Xantes, 
received the medal of honor at the Exposition 
of 1878. It is do-igiird in Renaissance style 
and decorated v, h'l -r,inio- and bas-reliefs. His 
other works in sculpture include a “Virgin and 
Child” (1867, Church of the Trinite, Paris); 
“Birth of Eve” (1873); a flgure of “Grief” 
for his father’s tomb at Xogent-sur-Seine;. 
“Narcissus” and “The Remembrance’"' (Luxem- 
bourg) ; an equestrian statue of the Constable 
de Montmorency ( 1886, castle of Chantilly ) ; 
a statue of Jeanne d’Arc (1889) for the city 
of Rheims — the most popular of all his works — 
which had the honor of a commemorative medal ; 
“Alsace and Lorraine” (1900), a replica of 
which he had finished just before his death; 
and portrait busts of Pasteur, Baudry, Gounod, 
Henner, and others. He is especially well rep- 
resented in the Ny-Carlsberg Glyptotek, Copen- 
hagen. Dubois is one of the most important 
figures in French sculpture of the nineteenth 
century. He is the foremost representative of 
the Renaissance influence as distinguished from 
the classic. His work is characterized by 
infallible good taste, subtle workmanship, and 
high perfection of detail. Among other honors 
he received the grand cross of the Legion of 
Honor (1896) and was a member of the In- 
stitute. He was conservator of the Luxem- 
bourg (1873-78) and director of the Ecole des 
Beaux- Arts from 1878 until his death. His 
work as a painter is mostly in portraiture, and 
a notable example of it is “My Children” 
(1876) — both in color and drawing an admirable 
work. Consult Brownell, French Art (New 
York, 1892). 

DUBOIS, Paul. See Paxil-Dubois, Louis 
F uANgois Auphonse. 

DU BOIS, dy-bois', William Ewing (1810- 
81). An American numismatist, born at Doyles- 
town, Pa. He was assistant assayer in th^ 
United States Mint in P'i‘l.i.<lel:''sln. Pa., from 
1836, and chief assayer IrTi. Ir addition 

to accumulating the comprehensive and iin- 
portant coin collection at the mint he published 
a Manual of Gold and Silver Goins of All 
Nations (1842-51). 

DU BOIS-HEYMOND, du bwa'r&'m6N^ Emil 
Heinbich (ISIS -96 . A German physiologist, 
born in DiTliii. He was educated at the Col- 
lie of NeuchUtel and became a theological 
student at the University of Berlin, but, under 
the influence of Mitscherlieh, soon abandoned 
theology to devote himself to chemistry, natural 
philosophy, mathematics, and geolo^. Dr. Ed- 
ward Hallmann finally directed him towards 
medicine, anj he became a pupil of Johannes 
Miiller, the famous jn'iilf-rrii'^t and physiologist. 
In 1841 young Du Bois-Keymond undertook to 
solve the problems of animal elcdrifity pro- 
posed by Matteucci and Nobili. and entered upon 
the experimental work which he prosecuted for 
40 years. An extensive account of his first 
researches, with a description of the immense 
number of experiments made, largely by new 
methods and with apparatus of his own inven- 
tion, appeared under the title Untersuchungen 
iiber tierische Elehtrizitat (2 vols., 1848—49). 
Previous attempts to observe electrical phe- 
nomena during the contraction of muscle had 
failed^ and Du Bois-Reymond was jgie first to 
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suggest tetanizing muscles in order to obtain 
an increased duration of contraction for observa- 
tion. He discovered bow to cause deflection 
of the magnetic needle by the voluntary con- 
traction of living muscle ; demonstrated elec- 
tric phenomena in a tetanized nerve 5 caused a 
deflection of the needle of the galvanometer by 
molecular change, accompanying nerve currents ; 
and showed that ‘"‘negative variation” is trans- 
mitted in a motor nerve from periphery to 
centre and in a sensory nerve from centre to 
periphery. In 1848 Du Bois-Reymond was 
elected a member of the Royal Academy of 
vSciences of Berlin. In 1858, upon the death 
of Johannes Muller, he succeeded to the chair 
of physiology in the University of Berlin and 
became director of the laboratory. In 1867 
he became permanent secretary of the Academy 
of Sciences of Berlin and later was made Im- 
perial Privy Councilor. Several of his experi- 
mental and practical researches were in the 
domain of electricity without reference to phys- 
iology. These include his important investiga- 
tions of the aperiodic state of the magnetic 
needle induced by high dampening powers. He 
invented the method of reading messages over 
the Atlantic cable by watching the beam of light 
reflected from a mirror attached to the needle 
of a galvanometer. He demonstrated, contro- 
verting Berzelius and Liebig, that the reac- 
tion of muscle substance at rest is neutral 
or slightly alkaline, and acid after death, while 
in the act of contraction acid is evolved. Du 
Bois-Reymond was a very successful teacher, 
and a popular lecturer in German, French, and 
English. He ranks, with Helmholtz and Vir- 
chow, as one of the greatest scientists Germany 
ever produced, his researches having laid the 
foundation of all our true knowledge in con- 
nection with animal electricity, and his obser- 
vations forming permanent scientific material. 
Prof. Burden Sanderson remarked of him, ‘‘Du 
Bois-Reymond probably never made an incorrect 
observation or performed a faulty experiment.” 
Besides the works mentioned, he published: 
ITeber die Grenzen des N aturkennens ( 6 tli 
ed., 1884) ; Oesammelte Ahhaovdlungen zur 
allgemeinen Mu^^kel^ und Nervenphysik (2 vols., 
1875-77); Reden (2 vols., 1886-87). His 
Vorlesungen iiher die Physik des organischen 
Stoffweohsels were published posthumously 
(1899). Consult Eiigrlmann, Gedaohtnisrede 
auf Bmil Du Bois-Reymond (Berlin, 1898), 
and Stirling, “E. Du Bois Reymond,” in the 
Medical Chronicle^ January, 1897 (London, 
1897). 

DU BOIS-BEYMOND, Paul (1831-89). A 
German mathematician, brother of Emil Du 
Bois-Reymond. He was born in Berlin, stud- 
ied medicine in Zurich, and afterward went 
to Kbnigsberg, where he devoted himself to 
physics and mathematics. In 1865 he became 
lecturer in mathematics at Heidelberg and was 
appointed professor of mathematics at Frei- 
burg (187fM. Ti.’drigen M 874 -), and in the 
Berlin Te«:l.Tio]oL^ical In-titme, (1884). His 
mathematical ^w')rk cl irfly on differential 

e^quations, series, and the theory of functions. 
Bus Ahhandlung iiher die Darstellung der 
Punktionen durch trigonometrische Reihen 
(1876) and his Zv^ci Ahhandlungen iiher 
iniend/ich'' \<md trigonometrische Reihen (1871; 
IST'I I have beeh edited by Jottrdain (Leipzig, 
1933). ; 

DUB0S4tRY, d(5<5'b3s-sa'r4, br NovtE DubOS- 


SAEY. A town in the Russian Government of 
Kherson, situated on the Dniester, 85 miles 
northwest of Odessa ( Map : Russia, C 5 ) . It 
has some trade in tobacco, wine, grain, and 
other agricultural products of the surrounding 
district. The town was founded at the end of 
the eighteenth century. Pop., 1897 (last cen- 
sus), 13,200, consisting of Moldavians, Russians, 
and Jews. 

DUBOSC, dn'bbsk'. The highwayman for 
whose crime Lesurques is arrested, in The Lyons 
Mail (1854) by Charles Reade, adapted from 
the French Courrier de Lyons by Moreau, Sirau- 
din, and Delacour (Paris, 1850). Sir Henry 
Irving assumed this double rOle with great 
sxiccess. 

DU BOSE, William Porcher (1836- ). 

An American theologian, born at Winnsboro, 
S. C. He studied at South Carolina Military 
Academy, the University of Vir-i'nbi. ,ind the 
Theological Seminary of Sout'i ( .u'-d-iM. Dur- 
ing the Civil War he was chaplain of Kershaw’s 
Brigade in the Confederate, army. Ordained in 
1865 a priest in the Protestant Episcopal 
church, he served as rector of St. John’s Church, 
Winnsboro (1866-67) and of Trinity Church, 
Abbeville, S. C. (1868-71). From 1871 to 1894 
he was chaplain and professor of ethics and 
New and Old Testament language and inter- 
pretation at the University of the South; from 
1894 to 1908 he held the chair of New Testa- 
ment language and interpretation and was dean 
of the r 1 ■ 'rtment. His writings 

include: / ■ " , ■ :• of the New Testament 

(1892; new ed., 1906) ; The Ecumenical Coun- 
cils (1896) ; The Gospel in the Gospels (1906) ; 
The Gospel According to St, Paul (1907) ; 
High-Priesthood and Sacrifice (1908) ; The 
Reason of Life (1911); Turning Point in my 
Life (1912). 

DUBOST, Antonin (1844- )* A French 

politician, born at Arbresle, Rhdne. For a 
time he was a contributor to La Marseillaise, 
He held various offices, becoming secretary gen- 
eral of the prefecture of police in 1870, pr^fet 
of Orne in 1871, Councilor of State in 1879, 
president of the general council of Is^re in 1893, 
and Minister of Justice in the Casimir-Pericr 
cabinet of 1893-94. In 1897 he becaine a senator 
and in 1906 was elected President of the Senate. 
He pointed out to the government the bad effects 
of the teaching of the Catholic clergy as tending 
to turn their pupils against the Republic. He 
wrote the valuable historical works: Lcs sus- 
pects en 1858 (1867); Les conditions du gou- 
vernement en France (1879) ; Danton et la po- 
litique contemporaine (1880); Danton et les 
massacres de septemhre (1885), 

DUBOVKA, d^-bSv'ka.. A river port in the 
Russian Government of Saratov, situated on the 
right bank of the Volga, about 30 miles above 
Tzaritzin (Map: Russia, F 5). Formerly a 
place of considerable trade in agricultural prod* 
ucts, Dtibovka had lost its commercial impor- 
tance since the completion of the railway line 
connecting Kalach on the Don and Tzaritzin 
on the Volga. Pop., 1897 (last census), 16,900. 

DUBS, doops, Jakob ( 1822-79 )v A Swiss 
statesman. He studied law at Heidelberg, Bern, 
and Zurich; held several official positions in 
his native canton ; was elected a member and 
in 1857 president of the Federal Court; and in 
1864 and 1868‘ was elected President of the 
Confederation. In politics he was liberal and 
progressive. Among his publications ai^e flic 
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ScTiweisier Demohratie, in iJir^ '■ T*,/ 1* / 1-'.* 1 nifj 

( 1866) , and the valuable Das *, "• v ' 1 '. ' /?' n l cj r 
schweiserisehen Eidgenossensckaft (1877-78), 

DXJBTJC', Sib Joseph (1840-1913). A Cana- 
dian jurist. He was born at St. Martine, P. Q., 
and was educated at Montreal College and 
McGill University. He studied law, and was 
called to the bar of Quebec in 1869, and, after 
removing to Winnipeg, was called to the Mani- 
toba bar in 1871, He was elected a Conserva- 
tive member of the Manitoba Legislature in 
1870 and in 1875-78 was Speaker of that body. 
He was also appointed a member of the Execu- 
tive Council of the Northwest Territories in 
1872, and in 1874 he was its legal adviser. 
When Manitoba University was founded, in 
1878, he became one of its councilors, and in 
1888 he was appointed its vice chancellor, retain- 
ing both these positions until his death. He 
was also superintendent of the Homan Cath- 
olic section of the Manitoba Board of Educa- 
tion. In 1879 he was appointed a puisne judge 
of the Court of Queen’s Bench, and in 1903 he 
became Chief Justice, an office from which he 
retired in 1910. In 1912 he was knighted. 

DTJBTJEE, duffipf', Edouaed (1820-83). A 
Erench portrait and figure painter, born in 
Paris, He was a pupil of his father, Claude 
Marie Dubufe, and of Paul Delaroche, and his 
earlier works were mostly religious. His chief 
success, however, was in portrait painting, to 
which he afterward confined himself. His 
works were well drawn, and their good finish, 
t()g(ilh(‘r with their smooth and elegant coloring, 
made t’lorn popular, especially among ladies of 
rank. Among his sitters were the Empress 
Eugenie (1853), Hosa Bonheur (1857), the 
Princess Mathilde (1861), and the Marquise 
de Gallifet. Among his portraits of men, which 
are better than those of women, were those of 
Gounod (1867), Dumas fils (1873), Emile 
Augier ( 1876 ) , and Philippe BoussciJi 11 (Louvre) . 
Besides his portrait^, the best known of his 
paintings are ^‘The Peace Congress of 1856 at 
Paris” (1857, in the Gallery of Versailles), 
and a theatrical representation of the “Prodi- 
gal Son” (1866), in the manner of Paul Vero- 
nese. He was made Chevalier of the Legion of 
Honor in 1853 and officer in 1869 and received 
a first-class medal in the Salon of 1844. 

DTJBTJFE, EDOUAEtD Marie Gutllaume ( 1853- 
1909). A French decorative painter, born in 
Paris. He was the pupil of his father, Edouard 
Dubufe, and of Mazer olle. His works include 
figiires and portraits, but he is especially known 
by his large allegorical paintings, which are 
warm in color and executed with freedom and 
skill in design, but without much force. Notable 
among, these are his “Sacred and Profane 
Music” (Amiens Museum), and “The Trinity of 
Poets.” He decorated with great elegance the 
of the foyer of the Com^die Franqaise 
-kcKdi of which is in the Luxembourg), 
portions of the Hotel de Ville, of the Salle 
des Estes, Palais de I’Elys^, and the new Sor- 
bonno. Ho received a first-class medal in 1889 
and was made an officer of the Legion of Honor 
in 1900- He died at sea on a voyage to Buenos 
Aires. 

HXJBtTQtrE,. ddo-biik^ A city, port of entry, 
and^ the county seat of Dubuque Co., Iowa, 167 
miles by rail west by north of Chicago, 111., 
and 205 miles northeast of Des Moines, on the 
west bank, of the Mississippi River, and on the 
Chicago Great Westwi, the Illinois Central, 


the Chicago, Burlington, and Quincy, and the 
Chicago, Milwaukee, and St. Paul railroads 
(Map: Iowa, G 2). It has communication by 
boat with other points on the river and is con- 
nected with the opposite shore by three bridges, 
one of which, 2000 h i lo'-'g anil 50 feet above 
high water, cost I)ii lu-pi ‘ is built on 

and at the foot of picturesque bluffis. The busi- 
ness district occupies the lower level and is 
regularly laid out with broad streets. The city 
contains the Carnegie-Stout library ; a filne 
United States government building, including 
the post office, customhouse, Federal courts, 
etc.; seven asylums and hospitals; a sani- 
tarium- Ti ',-1 Point Park; and many educa- 
tional ■ • " ; ! : ■ ■ among which are St. Joseph’s 
College and Mount St. Joseph’s Academy (Roman 
Catholic), Wartburg Seminary (Lutheran), the 
German Presbyterian Theological School of the 
Northwest, and the Iowa Institute of Science 
and Arts. Dubuque is an important market 
for agr'c nlnmJ produce and the centre of a 
large wholesale and jobbing trade and of the 
lead and zinc mining industry of the Northwest. 
It has railway repair shops, enamel works, 
flouring and lumber mills, pork-packing houses, 
iron and brass foundries, breweries, and manu- 
factures of boots and shoes, carriages and 
wagons^ agricultural implements, hardware, 
leather, furniture, toys, notions, bricks, oils, 
engines, boilers, steel ship hulls, barrels, brooms, 
pearl buttons, sashes, doors, blind, etc. Some 
war vessels for the government have been con- 
structed at Dubuque. The annual income and 
expenditures of the city in 1912 were $923,000 
and $849,000 respectively; the principal items 
of expense being $44,000 for the fire and $36,000 
for the police departments and $126,000 for 
schools. The oldest city in the State, Dubuque, 
was named in honor of Julien Dubuque, a 
French-Canadian who settled there in 1788 and 
to whom a monument has been erected. The 
first permanent settlement dates from 1833; 
four years later it was incorporated as a town, 
and in 1840 it was chartered as a city. Pop., 
1890, 30,311; 1900, 36,297; 1910, 38,494; 

1914 (U. S. est.), 39,428. 

BHC, dyk, Joseph Lohis (1802-79). A 
French architect, born in Paris, and a pupil of 
Percier at the Ecole des Beaux-Arts. He won 
the Prix d© Rome in 1825. With Duhau and 
Labrouste he helped to iliitiate the so-called 
n4o-Grec movement in architecture and was 
early chosen with Alavoine to design the Column 
of July in the Place de la Bastille (1840). In 
1854 he and the architect Dommey began to 
enlarge and rebuild the Palais de Justice, to 
which he devoted the remainder of his life. 
Upon its completion Napoleon III presented 
Mm with a prize of 100,000 francs, a portion 
of which the architect set aside to establish a 
biennial prize for high studies in architecture. 
He was made a member of the Institute in 1866 
and inspector general of all civil buildings in 
1871. His other works include the monuments 
to Duhan and Henri Cahieux. 

DU CAMP, du kaN', Maxime (1822-94). A 
French author, born in Paris. His more im- 
portant books are Paris : ses organes, ses 
fonctions, sa 'bio (6 vols., 1869-75) and a his^ 
tory of the Commune, Le^ convulsions de Paris 
(4 Vols., 1878-79). ffis poems are gathered in 
Les chants modernes (1855) and Les convictions 
(1858). His best novel is Memoires dhin sui- 
cide (1853). He wrote also a life of Thdophile 
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Gauthier (1890)^ which contains most valuable 
and ' '* ' "ormation concerning the 

famou ■ ■ and their Cenacle ; was 

one of the founders 'of the Revue de Paris 
(1851-58) and a frequent contributor to the 
Revue des Deuce Mondes. Consult P. Bonnefon, 
"‘Maxime du Camp et les Saint Simoniens," 
in Revue d^Histoire Littera'ire de la, France 
(1910). 

DU CAITGE, du kiiNzh, Chables du Fresne 
(1610-88). A French scholar, one of the great- 
est of the seventeenth century, born at Amiens, 
He became government treasurer in his native 
town, but devoted his entire life to the study 
of the Middle Ages. After 1668 he lived in 
Paris, where he devoted himself to the study 
of original documents of all sorts. He dis- 
played almost incredible industry, profound 
linguistic attainments, accurate knowledge in 
many fields, and critical insight. He is best 
known for his great Glossarium ad Scriptores 
Mediae et Infimce Latinitatis, published in 3 
vols. in Paris in 1678, a veritable treasure of 
industry and erudition. It went through many 
editions, always with an increase of subject 
matter, and was last published in 10 vols. by 
Favre (Niort, 1884-87). It is the standard 
work on mediasval Latin. Du Cange planned a 
similar work for mediaeval Greek and published 
the Olossarium Mediae et Infimce Grcecitatis, on 
a less extensive scale, in Lyons in 1088, the 
year of his death. He edited several Byzantine 
historians, with Latin translations, as: Paulus 
Bilentiarius (1670); Zonaras (1687); 'Ni^ 
cephorus Oregoras (published posthumously in 
1702) ; the Chronicon Paschale sive Alewan- 
drinum in 1688. Nor were his studies con- 
fined to the mediaeval Greek and Latin writers. 
Among his many other works were Bistoire de 
V empire de Constantinople sous les empereurs 
frangais (1657) and Bistoire de rstat de la 
ville Amiens, et de ses comtes, found among 
his papers and published in 1841. Consult 
Foug^re, Fssai sur la vie et les ouvrages de Du 
Cange (Paris, 1852), and Sandys, A Bistory of 
Classical Scholarship, vol. ii (Cambridge, 1908). 

DUCAS. See John III, Vatatzes. 

DUCAS, d^ficas (Lat., from Gk. Aou/cas, Dou- 
kas } , Michael. A Greek historian who lived 
in the fifteenth century. He belonged to the 
Imperial family of the same name at Con- 
stantinople. He wrote a History of the Fall of 
the Bymntine Empire (ed. by Bekker for the 
Bonn series of Byzantine historians, 1834), 
w’hich is important for the period from the death 
of Jolm P.ihoohfgiL'- I (1355) to the capture of 
Lesbos in 1462. 

DUCASSE, dy'k&s^, Jean Baptiste (1640- 
1715). A French naval oflicer, born at Sau- 
busse. He entered the service of the West 
Indies Company and later of the Senegal Com- 
pany, for whom he practically created the 
Colony of Senegal. He afterward entered the 
royal navy, in which he rose to be captain. 
In 1691 he was appointed Governor of Santo 
Domingo. He administered the affairs of the 
colony wibh great skill and conducted a suc- 
cessful defehse a^inat ah invasion by the 
English and Spanish during the War of the 
League of Augsburg. In 1697 he commanded 
the' land forces in the capture of Cartagena 
anff in 1702, after a four days’ fight, defeated 
a sufjrer'ior' English fleet under Admiral Benbow. 
Boing* deputed in J705 to aid Philip' V in the 
War of the Spanish Succession, he kept open 


the very necessary communication with the 
Indies. With the rank of lieutenant general of 
naval forces, he directed the blockade of Bar- 
celona in 1714. 

DUG' AT. A name formerly used throughout 
Europe for coins of different value, mostly of 
gold. Ducats were first struck by the Byzan- 
tine emperors in the eleventh century, or, ac- 
cording to some authorities, a century later, in 
Sicily. The name is said to have originated 
from the legend found on early Sicilian pieces, 
Sit tibi, Christe, datus, quern, tu regis, iste 
Ducatus (‘Be intrusted to thee, Christ, this 
duchy ( Ducatus ) of which Thou art ruler’ ) . 
Especially famous were the golden ducats of 
Venice, known as ceecchini, or sequins. Later, 
Holland, the German Empire, Russia, and the 
states of the north began the striking of ducats. 
At present there are practically none of these 
coins in existence outside of collectors’ cabinets. 
The value of the principal ducats formerly in 
circulation ranged from $1.46 for the Venetian to 
$2.32 for the Spanish and Hanoverian coin; the 
usual value was $2.32. Venice and the Two 
Sicilies struck also silver ducats of the value of 
$0.83 approximately, and Spain issued silver 
ducats varying in value from $0.90 to $1.10. In 
Austria-Hungary gold ducats are still coined, 
chiefly for the purposes of foreign trade, espe- 
cially in the Levant. Quadruple ducats also are 
struck- 

DUCCIO, doo''ch6, properly Duccio di Buonin- 
SEGNA (c.1255-1319) . A Sienese painter, after 
Giotto the foremost artist of mediseval Italy. 
He was born at Siena, where he passed nearly 
all of his life. According to Weigeld, he was 
probably a pupil of Guido da Siena, but Beren- 
8011 and others believe that he studied with 
some Byzantine master, perhaps at Constanti- 
nople itself. The details of our meagre knowl- 
edge of his life are due chiefly to excerpts from 
the public records of Siena published by Lancini 
in 1898. The entries concerning Duccio begin 
with 1278 and are mainly of two kinds: pay- 
ments for paintings executed for the city, largely 
covers of muniment books, ‘‘cassone” fronts, and 
the like; and fines, chiefly for remiss payment 
of debts, but occasionally for neglect of mili- 
tary or civic duty. On one occasion (1286) 
he was fined 100 pounds for a serious offense, 
the nature of which is not known. In 1285 
he contracted with the Company of St. Mary in 
Florence to paint a Madonna for their chapel 
in Santa Maria Novella. The commission was 
probably executed in Florence, and the painting 
is generally identified by recent critics with the 
Kuccellai Madonna, formerly attributed to Cima- 
bue — ^tbe masterpiece of his early period. In 
1298 he was a member of the official board of the 
great council of Siena; in 1392 he pniTit'-d a 
“Majestas” (now lost) for the o''.ap<'l of ibo town 
hall; in 1308 be received from Jacomo Mariscotti, 
master of the works of the cathedral, the com- 
mission for a ^eai altarpiece of the cathedral — 
an incompatame masterpiece, probably the finest 
of its kind ever painted. The front panel, 14 
feet long and 7 feet high, is a '^Majestas”- — a 
Madonna enthroned and surrounded a %bst of 
angels, saints, and the Apostles. The Gothic 
suffix contains eight scenes of the life of Mary. 
The reverse of the large panel eontains 26 scenes 
from the life of Christ, painted on a golden back- 
ground, with eight in the suffix representing 
Christ after tlie resurrection. The predelle were 
painted' on ‘both sides with scenes' from the life 



DUCCIO 


DUCECATED 


293 


of Christ, som© of which are now in. the galleries 
of the Berlin Museum, the Benson collection, and 
the I^ational Museum, London. On its comple- 
tion in 1311 the altar was borne in solemn pro- 
cession to its place under tlie cupola of the 
cathedral by the clergy, the officials of the city, 
and all the people of Siena. It remained in 
place until 1506, when it was removed from the 
cathedral, and separated; the greater part, 
fortunately, is still in the museum of the cathe- 
dral. Although liberally rewarded both on this 
and on other occasions, and recorded as the 
possessor of *a house in Siena and a vineyard 
near the city, Duccio, like many artists since 
then, seems to have been in constant financial 
difficulties. On Aug. 3, 1319, his heirs, six sons 
and one daughter, renounced their debt-encum- 
bered inheritance — from which it is evident 
that the artist died shortly before. 

Duccio’s art represents the, culmination of 
Italo-Byzantine p,/ri!r:g. Unlike his younger 
contemporary, Giotto (q.v.), whose art marks 
the beginning of a new epoch, he was a con- 
servative, who perfected the old. Confining 
himself to its pr^cribed formulas, he never- 
theless embodied in his best work sublime con- 
ceptions and great depth of feeling. An in- 
comparable illustrator, he tells his stories with 
simplicity and directness. His panels have mar- 
velous^ decorative qualities, and their general 
efifeet is not unlike that of mosaics which time 
has bronzed. Judged from the same decorative 
standpoint, his line is tlignifTod, hl< composi- 
tion always excellent. Like all Byzjinthie rep- 
resentations, his paintings are deficient in life 
and movement. The style which he established 
was determinative for the development of the 
Sienese school, of which he is the real founder. 
What, then, was the influence which enabled 
him thus to perfect Italo-Byzantine art? Ac- 
cording to Wulff, it was the French <^thie, 
while Weigold thinks Ms improvements due to 
the independent study of nature. But insuffi- 
cient evidence supports both hypotheses, and 
it seems more probable that he was under the 
direct influence of gennirK' Byzantine art, which 
shortly before tliis time experienced a great 
revival in the mother land. He may have ac- 
quired it from the study of Byzantine minia- 
tures, enamels, small mosaics, and ivories, in 
which Italy then abounded or, as Berenson 
thinks, from direct training under a Byzantine 
master. 

There is great diversity of opinion concern- 
ing the authenticity of pictures, besides those 
mentioned above, ascribed to Duccio. Author- 
ities are generally agreed that the “Madonna 
with the Three Franciscans,” a “Madonna with 
Four Saints,” and a third Madonna in the 
Academy of Siena are by him. Other unques- 
tioned works are a triptych in the National 
Gallery, London, a “'Crucifixion” in Buckingham 
Palace, and Madonnas in the Gallery of Perugia 
and the Strogonoff collection, Rome. To these 
Berenson adds several others at Siena, which 
Weigeld considers school pieces. There is also 
diversity of opinion concerning a fine triptych 
of the “Crucifixion” in the J. P. Morgan oollec- 
tion, New York. 

principal authority ^ is 
Weigeilft - di Buoninsegna (Leipzig, 
Ms work is by no means final. 
For ’ an • admirable .appreciation of Duccio, con- 
sult BereasoiBL, Central Xtc^Ucm Bninters of the 
Renai»sanoe .(Lourdon, -1,9 13.).. ;Qonsuilb .also 


Wulff, Bepertorium fur Kun^tgeschichte { 19Q7 ) , 
and the notes to the new editions of Crowe 
and Cavalcasell, History of Painting in Italy, 
by Douglas (London, 1908), and Hutton (ib., 
1909). 

DU CERCEAU, d\i sfir'sd'. See Androuet 
DU Ceeceau. 

. DU'CEY, Thomas James (1843-1909). An 
American Catholic clergyman. He was horn at 
Lismore, Ireland, was brought to the United 
States in 1848, and was educated at the College 
of St. Francis Xavier, New York City. In 1880 
he became pastor of St. Leo’s Church, which 
was founded by him in that year. He was 
widely known as a promoter of civic reform. 
He \ ' sums of money upon his church, 

M with which a building called St. 

Leo’s Repose for the Dead was established in 
1899 as a temporary resting place for the bodies 
of ' “ ■ ' die in New York City. 

DC. CirAlLT-U, dy sh^'yu^, Paul Bellohi 
(1835—1903). An African explorer and author. 
He was bom in New Orleans, La., of French 
Huguenot parentage, and was educated in Paris. 
He went at an early age to Africa, where his 
father was established as a trader in the Gabun 
country. Young Du Chaillu familiarized him- 
self with the language and customs of the 
neighboring coast tribes, and after three years 
spent in America set out, in 1855, upon an ex- 
ploring expedition into the interior of equatorial 
Africa. He spent nearly four years in his ex- 
plorations, and his discoveries added greatly to 
the knowledge of the flora and fauna of Africa, 
although, because of their rather remarkable 
character, the truth of his accounts was scouted 
by scientists at the time. Besides being the 
first white man to observe and obtain specimens 
of the gorilla, he secured 60 hitherto unknown 
species of birds and accumulated much valuable 
information as to the life and customs of the 
almost unknown tribes of pygmies in the in- 
terior of the continent. His published aceoimt 
of his explorations and discoveries, Emplora’ 
tions and Adventures in Equatorial Africa 
(1861), met with a storm of ridicule and refu- 
tation. In order further to substantiate his 
statements, he made a second journey into 
equatorial Africa in 1863, where he remained 
until 1865 and added to his previous discov- 
eries. His experiences on his second expedition 
are detailed in A Journey to Ashangu Land 
(1867). In 1872—73 he made explorations in 
Norway, Sweden, Lapland, and Finland, and in 
1898-1902 traveled through Russia. His pub- 
lished works, besides tho^'C named above, in- 
clude: The Gorilla Country (1868); Wild 
Life under the Equator (ISO^^’i : Lost in the 
Jungle (1869); My Apingi Kingdom il870i: 
The Country of the Du'arfs (187()i : The Land 
of the Midnight Sun (1881) ; The Viking Age 
(2 vols., 1889) ; The Land of the Long 'Night 
(1900); The World of the Great Forest 
(1900). 

DUCHATED, du'shSi'tSF, Charles Marie 
Taxneguy, Count (1803-67). A French 
statesman, born in Paris. He was Minister of 
Agriculture and Commerce in 1 834-36, Min- 
ister of Finance in 1836-37, and Minister of the 
Interior in 1839-48. His most important work, 
based upon a careful study of the theories of 
Malthus, is entitled Trait e de la charite dans 
ses rapports avec Vetat moral (1829; 2d ed-, 
under the title Considerations d’economie poli- 
tique) . The Documents statistiques sur la 
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France (1834) are valuable. The principal 
achievement of Duchatel as a legislator was 
the complete reformation of the tariff laws. 

DUCHEl, dii'sha^ Jacob (1737-98). An 
American clergyman and writer. He was born 
in Philadelphia, of Huguenot parentage; was a 
member of the hrst class which graduated 
(1757) at the College of Philadelphia (now ' 
the University of Pennsylvania) ; studied for 
a time at Cambridge University, England, ^ and 
in 1775 became rector of the united parislies 
of Christ Church and St. Peter’s, Philadelphia. 
On the approach of the Revolutionary War 
he joined the Whig or Patriot party, and on 
Sept. 7, 1774, made the opening prayer before 
the Continental Congress, then assembled in 
Carpenter’s Hall, Philadelphia. Por three 
months after the passage of the Declaration of 
Independence he acted as chaplain to Congress, 
but when the English gained possession of 
Philadelphia, he abandoned the Whig cause 
and in October, 1777, wrote his well-known 
letter to Washington, urging him “to^ represent 
to Congress the indispensable necessity of re- 
scinding the hasty and ill-advised Declaration 
of Independency” and, that failing, to “nego- 
tiate for your country at the head of your 
army.” The letter becoming public, and much 
indignation being aroused against Duchd, he 
went to England, where he soon attracted at- 
tention by his eloquence, and acted as chaplain 
to the Lambeth Orphan Asylum until 1790, 
when he came back to Philadelphia. Besides 
a number of occasional sermons, he published 
Observations on a Variety of Subjects, Literary, 
Moral, and Religious, in a Series of Letters 
written by a Gentleman of Foreign Extraction, 
who resided some Time in Philadelphia (Phila- 
delphia, 1774), a book of some merit which 
became widely popular, was frequently repub- 
lished, and is best known under ^ the title 
Caspipina^s Letters. He also published Dis- 
courses on Various Subjects (London, 1779), 
which passed into several editions. Consult a 
brief sketch in Tyler, Literary History of the 
American Revolution (Hew York, 1897). 

DTrCHEHNE, dn'shSn', Guillaume Ben- 
jamin A hand (1806-75). A French physician, 
called “Duchenne de Boulogne” born at Bou- 
lognc-sur-Mer, and educated in Paris. Here 
he became established in 1842 and soon acquired 
fame as an investigator in electric diagnosis 
and electrotherapeutics, of which science he is 
sometimes considered the founder. He was a 
pioneer in the localisiation of the electric cur- 
rent and its adaptation in determining the 

hysiology of the various muscles of the body. 

carcely less important were bis researches on 
the pathology of the nervous system. His 
numerous publications include: De VMectrisa- 
tion localisie et de son application d la path- 
ologie et d la thcrapeuliquc (185.5; 3d ed., 
1872) ; M^canismc de la phy^iononua humaine, 
ou analyse ^ '/.y'-- ■' ''expression 

des passions '.'2 i- •'•■■t ih' ' illustra- 

tions, 1862) ; Physiologic des mouvements 
(1867). 

DUCHESlsrE, du'shan', Andri!: (in Latin, An- 
dreas CHESNIUS, DfCIICNIUS. or Queboetanus) 
(1584-1640). A French hietori.an, sometimes 
called the “Father of French History.” He was 
born in Touraine and studied in London and Paris. 
Under Richelieu’s ministry he was appointed 
royal geographer and historiographer. Among his 
•writings were: Bistorire Normamiorum Scrip- 


tores Antigui (1619) ; Histoire des rois, dues, et 
comtes de Bourgogne (2 vols., 1619-28) ; Bis- 
io%re genealog'ique de la maison de Montmorency 
et de Laval (1624); B'bstoire genealogique de 
la maison de Vergy (1625) ; Histoire genea- 
logique de la maison de Guiches (1631) ; His- 
tories Franoorum Scriptores Cocetanei ab ipsius 
Gentis Origine ad Philippi IV Tempora (5 vols., 
1636-49; vols. iii-v were written by his son, 
Francois Duchesne ) . 

DXTCHESHE, Jacques Charles Ren:^ 
Achille (1837- ). A French soldier. He 

was born in Sens, France. He 'distinguished 
himself in the Franco-Prussian War in 1870— 
71, in Tongking in 1883, became a general of 
brigade in 1888 and of division in 1893, and 
in 1895 was commandant of the expedition 
which conquered Madagascar. He became gen- 
eral of division and a member of the Superior 
Council of War J1900). Consult his elaborate 
official Rapport (Paris, 1897) on the Mada- 
gascar campaign. 

DTJCHESHE, Louis Marie Olivier (1843- 
) . A French Catholic scholar, born in 
Sain't-Servan, Brittany, the son of a sea cap- 
tain. He traveled in the East in 1874 and 
1876, and in 1877-85, after studying with De 
Rossi and receiving the degree of Litt.D. for a 
thesis on the Liber Pontificalis (a remarkable 
piece of critical analysis), he taught Church 
history in the Catholic Institute, from which 
he went to the Ecole Pratique des Hautes 
Etudes and then to the French school at Rome 
as its director. In January, 1911, he was 
elected to the French Academy to succeed 
Cardinal Mathieu. He was president of a papal 
commission appointed in 1902 to consider the 
revision of the breviary. He edited the Liber 
Pontificalis (1886-92) and wrote Origincs da 
culte chrStien (1889; Eng. trans. by McClure, 
Christian Worship, 1902), Pastes 4piscopaux 
dans Vancienne Gaule (1894-09), Histoire an- 
cienne de Vdglise (1906 et seq.; Eng. trans., 
1909—13, Marly History of the Christian 
Church), which was put on the Index, and 
many articles for the Bulletin critique , — which 
he founded to popularize his critical treatment 
of church history, 

DtrCHESHE, PI:re. See HiSberx, Jacques 
RenIS. 

DUCHESITOIS, d\i'sh&'nwiP, Catherine Jost- 
RHiNE ( properly Rai^n) (1777-1835). A French 
actress, born at Saint-Saulves (Nord). She 
made her d^but at the Com^dic Frangaise in 
Racine’s PMdi'e. She was received with en- 
thusiasm and for five years was the favonte 
of the Parisian public. Then the beautiful 
Mademoiselle Georges appeared, and the two 
actresses began an active rivalry which was 
taken up by the press. The wife of the First 
Consul, Josiphine Beauhamais, took the part of 
Madeihoiselle Duchesnois, and she was made a 
sooUtaire in 1804. In 1832 she retired from 
the stage. The plays in which she created 
rdles are La mort de Henri IV, by L^ouv4; 
Hector, by Luce de Lancival; Mahomet II, by 
Baour-Lormian ; and Vlysse, by Lebrun. 

DUCHESS, The. See Hunqerfobd, Mah- 

CARET. 

DUCHESS OE MAl/EI, The. A tragedy by 
John Webster. The chief source of the play is 
one of Bandello’s ‘Novelle. It was produced 
about 1612, printed in 1623, and is considered 
the author’s finest dramatic achievement. 

DUCHiHSKi, dn-Ken'ske, Henbyk 
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ZEK {1817-93). A Polish historian and ethnog- 
rapher, born in the Ukraine. He studied at 
the lyceum of Berditcliev, in 1848 assisted in 
founding the Societa Italo-Slava, and was for 
a time interpreter to Aclimet Pasha, Prince of 
Kurdistan. For his services to science he re- 
ceived naturalization papers from Switzerland. 
His works, devoted chiefly to the exposition of 
the thesis that Poland and Russia are funda- 
mentally different in origin and character, in- 
clude PanMavism (1854); The Beginnings of 
the History of Poland and of Other Slavie 
Peoples (1858—63); Aryan and Turanian Peo- 
ples (1864). 

BUCIS, dxi'se', Jean Fbancois (1733-1816). 
A French dramatic poet, chiefly noteworthy as 
an adapter to the French stage of Shakespeare’s 
Hamlet (1767); Borneo and Juliet (1772); 
Lear and Maeheth (1783) ; and Othello (1792). 
He succeeded Voltaire in the French Academy 
(1779). His independent dramatic efforts were 
failures, but his adaptations of English models 
paved the way for the more daring innova- 
tions of Lemercier and the Romantic school. 
He was unable, however, to rise above the arti- 
ficial language and conventions of the mediocre 
classicists of his day, which fact led him to 
change and weaken the strongest situations in 
Shakespeare’s plays to suit the squeamish taste 
of his contemporaries. His works were collected 
in 6 vols. (1827). His Hamlet, Macbeth, and 
two other plays ai'e in Didot’s Chef s-d^ oeuvres 
tragiques, vol. ii. Consult Jusserand, Shake- 
speare en France (Paris, 1898), and Lacroix, 
Histoire de IHnfluence de Shakespeare (Brus- 
sels, 1856). 

BUCK (AS. duce, connected with OHG. tuh- 
han, Oer. tauchen, to dive). The ducks are a 
large and well-defined group of birds of the 
order Anseres (q.v.) and the family Anatidae. 
They are distinguished from the swans and 
geese by having the tarsi seutellate in front, 
and the sexes are unlike in color; and they are 
separated from the mergansers by the shape of 
the bill, which is broad and flattened. The term 
^^duck” is generally restricted to designate the 
female, while “drake” is the term applied to 
the male. The ducks are largely animal feeders 
(insects, snails, frogs, fish, etc.), although some 
species are noted for their fondness for wild 
celery and some other vegetables. The legs are 
short and placed far back, so that ducks move 
with difficulty on land, and with the charac- 
teristic gait known as a waddle, but they are 
splendid swimmers, and are noted for their 
powers of diving and swimming under water. 
The neck is short as compared with geese or 
swans. There is a peculiar anatomical feature 
of the windpipe, consisting of a large dilatation 
of the trachea on each side at its bifurcation. 
The tongue is large and fleshy and very sensi- 
tive. The plumage is remarkably thick, soft, 
and compact. The wings are stiff, strong, and 
pointed, giving the power of rapid and vigorous 
flight, though the speed of wild ducks has 
probably been exaggerated. The tail is of 
variable shape and made up usually of 14 or 
16 feathers. The oil gland is always present 
and well developed, with two openings, and 
crowned with a tuft* of feathers. The ducks 
have been easily tamed, and many breeds a^e 
known which will be considered later by 
themselves. , . . 

Wild Bucks. The ducks are easily divisible 
into two groups, one of which is usually spoken 


of as river ducks (An-atina), and the other as 
sea ducks (FuUgulince), The latter have an 
evident lobe or web on the hind toe, which is 
wanting in the river ducks. These subfamilies 
are_ by no means confined to the bodies of water, 
which might be inferred by the names, for many 
of the sea ducks are abundant on our large in- 
land lakes and rivers, while some of the river 
ducks are common “along shore.” The sea 
ducks obtain their food principally hy diving for 
it, sometimes descending, it is said, more than 
150 feet; they feed by day and pass the night 
at some distance from the shore. The river 
ducks, on the other hand, feed more commonly 
at night and rarely dive for their food, but 
obtain it in shallow water hy probing on the 
bottom. The river ducks are seldom seen in 
flocks of more than 50, while the sea ducks 
often gather in enormous flocks. 

There are something like 65 or 70 species 
of river duck known, occurring pretty generally 
throughout the world, about a dozen being 
found in the United States. The best-known 
species is the common mallard (Anas boscJias) , 
which occurs in nearly all parts of the Northern 
Hemisphere and is the parent form of the 
breeds of domesticated duck which have orig- 
inated in Europe, and perhaps those of Asia. 
In the United States it is far more common in 
the interior than on the coasts; and it is rare 
in New England, where it is replaced by the 
dusky or black duck (Anas obscura) . The 
latter is found throughout eastern North Amer- 
ica and is the commonest river duck of the 
New England States. It is about the size of 
the mallard, but the general color is dusky 
brown, and the sexes are nearly alike. The 
lining of the wings is white. The nest is on 
the ground, of weeds, grass, and feathers; the 
eggs are 8 to 10 in number, dirty yellowish 
drab. Like the other river ducks, the black 
duck is fine game and is highly esteemed for 
the table. By far the handsomest of America’s 
river ducks is the beautiful wood or summer 
duck (Aix sponsa), described under Wood 
Duck. Another species of the same genus, the 
mandarin duck {Aix galericulata) of China, is 



BILtiS OF REPRESENTATIVE DUCKS. 


1. Ruddy duck (Erismatura rubida), from the side, from 
above, and from below. 2. Widgeon {Mareca americana)^ 
from below showing double pectinations. 3. Mallard {Anas 
b&sdia^), from the side and from above. 4. BufSehead 
(jCharitonetta albeola)^ from the side and from above. 

still more remarkably adorned, though it is 
not perhaps any handsomer. Other well-known 
river ducks are the gadwalls, widgeons, shov- 
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elera, pintails, and teals, all of wMcli are 
treated of in the proper places. The species 
most nearly allied to the common duck is said 
to be the Javanese duck {Anas javanensts) . 
The musk duck {Cairina) of South America has 
been domesticated and produces fertile off- 
spring when mated with the common duck. The 
sheldrakes [Tadornu) are numerous in the 
Australian region and some parts of Asia, 

Of the sea ducks, perhaps 50 or 60 species are 
known, widely distributed in all parts of the 
world, of which two dozen occur in North Amer- 
ica, but comparatively few in the Southern 
Hemisphere. As a rule, they are not so good 
eating as the river ducks, as the flesh is 
coarser and is often rank in flavor. But there 
are some notable exceptions, such as the well- 
known canvasback {Aythya 'oalUsneria) (q.v.). 
which is found in suitable localities and at the 
proper seasons throughout North America. 
Allied to these are the scaups (q.v.) and the 
ring-necked duck {Aythya collaris) , which has 
a chestnut band around the black neck of the 
male. The “old squaw” {Clangula hyemalis) 
is a very striking species, which breeds in 
Arctic regions and winters in the United States 
as far south as Virginia and also in Europe 
and Asia. It is easily urognv< d by the greatly 
elongated middle pair of tail feathers. A very 
interesting duck, now believed to be extinct, is 
the Labrador duck {Gamptolcemus latradorius) , 
which formerly occurred on the North Atlantic 
coast as far south as Long Island. (See Ex- 
TixcT Ammals.) The ruddy duck {Erismatura 
ruUda) is a small and ‘'d.-n bm* duck, about 
15 inches long, with the .jfd back rufous 

chestnut and the breast and belly white. The 
most striking characteristic is the peculiar tail ; 
the coverts are very short, and the stiff and 
pointed tail feathers are bare to their bases. 
The ruddy duck is found from northern South. 
America northward to Hudson Bay and is 
chiefly migratory in the United States. Closely 
related to it is the curious masked duck 
(Nomonyx domimous) of tropical America, 
which is hardly more than a foot long. A very 
remarkable South American duck is the so- 
called steamer duck {Micropterns cinereus) , the 
adult of which has lost the power of flight 
on account of the small size of the wings, but 
it is an expert swimmer. Its movements are 
.^0 petulbir. however, as to suggest a side-wheel 
.•^tcamcr, whence the name. The so-called “tree 
ducks” of the warmer parts of America are in 
reality geese, though the scientific name of the 
genus, Dendrooygna, literally means “tree 
swan.” See also Broadbill; Golden Eye; 
Elder; Scoter; Mi^bganseb, etc.; and other 
names of ducks. See also, for the capture of 
ducks, Decoy and Trapping; and for duck 
shooting as a sport, see Hunting. 

Domestic Bucks. The standard breeds of 
domestic ducks raised in the United States are: 
white Peking, white Aylesbury, colored Pouen, 
black Cayuga^ colored" Muscovy, white ]Mus- 
covy, Indian runner, gray call, white call, black 
East Indian, and the crested white. Of these 
breeds the first seven are considered profitable 
to r raise; the two breeds of calls and the black 
East>.Thdian are bantams, and are bred more 
for the "showroom; the created white may be 
considered^ almost purely ornamental. See 
Colored 'fikfce 6f Ducks. 

The Peking, dtick, which leads in popularity, 
was introduces, frem ’China since 1870. It is a 


distinct type. Both male and female of stand- 
ard-breed specimens have a pure yellow bill, 
white or cream-white plumage, and lead-colored 
eyes. The neck of a Peking should be gracefully 
curved; in the drake it should be large and 
rather long, while that of the duck is of 
medium length. The hack is long and broad; 
the breast round, full, and very prominent. 
The body is long and deep, and the standard 
for adult birds is a body approaching in out- 
line a parallelogram. The wings are short, 
carried closely and smoothly against the body. 
The tail is erect, more so than in any other 
breed. The curled feathers in the tail of the 
drakes are hard and stiff. These ducks are very 
large, some reaching as high as 20 pounds to 
the pair. Their flesh is very delicate and free 
from grossness, and they are considered among 
the best of table fowls. They are excellent 
egg layers, averaging from 100 to 130 eggs 
each in a season. 

The white Aylesbury ducks are also popular 
for market purposes, especially in England and 
the continent of Europe. These ducks have 
white, soft plumage, a long wide bill of a pale 
flesh or pinkish color; the slender neck is long 
and gracefully curved, and the body is long 
and oval. The other breeds differ more or 
less from the two mentioned above and are 
characterized by their form, color, size, etc. 
The colored Pouens and muscovys have orna- 
mental plumage. The muscovy drake has a 
crest, as have also both male and female of the 
crested white duck. Tk- j'lUjuhi breed is the 
most wide variation ir-'Ui i common type; 
it assumes an upright position, and the wings 
are very small; the Indian runner is a breed 
r^ently imported to the United States, and 
has become very popular because of its laying 
qualities. 

Duck raising has been developed in the 
United States into a flourishing industry. 
Not many years ago the duck was considered 
an unprofitable fowl to raise; its flesh was 
never prized very highly by the masses. Ducks 
were raised without constraint in waterways, 
feeding mostly on fish and water insects. This 
food gave the flesh a strong fishy flavor; hence 
it was not particularly sought after. When 
properly fattened, the flesh has a very agreeable 
flavor and is much prized as food. Artificial 
incubation and brooding, combined with judi- 
cious feeding, have been instrumental in the 
development of the industry. The season for 
raising ducks is about six months in length, 
i.e., from February to July, The food of the 
duck is both animal and vegetable in nature. 
In the wild state it gathers its food, consisting 
of flag, grasses, small fishes, water insects, etc:, 
from brooks and marshes. When the birds are 
raised iti confinement, this diet must in a 
measure be imitated to get the most satis- 
factory’ results. Such foods as wheat bran, 
corn meal, and beef scrap, mixed with water 
to a mush, with grit and green food, con- 
stitute the most satisfactory diet. The food 
must be in a soft mushy state. Too much hard 
food, such as grain,' does not agree with these 
birds, and they cannot thrive on it. While 
some raisers use a small allowance of grain, 
others db not, Und It has not been proved to be 
of any advantage * to feed it. It has been esti- 
mated that it costs from 6 to 12 cents a pound 
to raise a 'duck for market at 10 ^eeks of age. 
The cost’ of feed is from dVs to 5 cents a pound. 



1. OLD-SQUAW CHarelda hyemalis). 

2 . GREEN-WINGED TEAL (Nettion caroiinense). 

3. BRANT GOOSE (Bi-anta bernicia). 

4- AMERICAN SHOVELLER (Spatula clypeata). 


5. BUFFLE-HEAD (Charltonetta albeola). 

6. HOODED MERGANSER (Lophodytes cucullatus}. 

7. CANVAS-BACK (Marila valisnefia). 

8. AMERICAN EIDER (Somateria dresseri). 
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and that of labor, etc., is from 4 to 8 cents a 
pound. It costs from $1.75 to $2.50 each to 
keep breeding ducks a year. When ducks are 
raised for breeders, they are fed differently 
from those intended for market. They are not 
forced as mueh as are the latter, and less fat- 
tening food is given them. To raise ducks suc- 
cessfully, it is not at all necessary that they 
should have access to water, except for drinking 
purposes; they grow and thrive as readily 
without. There are successful duck farms 
where thousands of ducks are raised without 
access to water save that which is given them 
as drink. It has been a matter of much dispute 
which is the better -way. Some breeds of ducks 
are very good layers; one of the Buff’ Orping- 
ton, a new English breed, laid 79 eggs in 80 
days. Ducks’ eggs are larger than hens’ eggs, 
but resemble them closely in composition. ( See 
Colored Plate of Eggs.) They are much used 
as food, especially in Europe. All species of 
'wild ducks are thought to be monogamous, but 
domesticated breeds are polygamous. Duck 
raising is a large industry in China, especially 
near Hankow, where factories prepare large 
quantities of albumen and egg yolks for export 
to Europe. 

Bibliograpliy. Consult: Howard, ^ 'Ducks and 
Geese,” in United States Department of Agricul- 
ture, Farmer^ s Bulletin 64 (Washington, 
1897) ; Yorke, Our Ducks (Chicago, 1900), a 
history of American ducks; Hehn, Gultivated 
Plants and Domestic Animals (trans. by Stally- 
brass, London, 1891); Hourse, Turkeys, Ducks, 
and Geese (St. Paul, 1909); Bankin, YaiuraJ 
and Artificial Duck Culture (South Easton, 
Mass., 1906); Bogeron, Les canards (Paris, 
1903) ; Valentine, The Indian Runner Duck 
Book (Bidgwood, N. J., 1911) ; Millais, British 
Diving Ducks (2 vols,, London, 1913). For 
wild ducks, consult the authorities referred to 
under Bikd, especially those books relating to 
northern latitudes. More special works of pop- 
ular interest are: Elliot, Wild Fowl of North 
America (Hew York, 1898) ; Morris, British 
Game-Birds and Wild-Fowl (London, 1891); 
Lloyd, Game-Birds and Wild-Fowi of Sweden 
and Norway (ib., 1867) ; Job, Among the 
Water-Fowl, descriptions and photographic il- 
lustrations of breeding habits (Hew York, 
1902) ; Cooke, "Distribution and Migration of 
North American Ducks, Geese and Swans,” 
United States Department of Agriculture, 
Biological Survey Bulletin 26 (Washington, 
1906) ; Shaw, Wild Fowl (London and Hew 
York, 1905). 

DTJCK (Dutch doek, towel, Icel. dukr, Ger. 
Tuch, cloth, Goth, gadauka, table companion). 
An untwilled fabric of cotton or linen, not so 
hea’vy as canvas, but used for similar purposes. 
( See Canvas. ) The lighter and finer grades are 
used for women’s and children’s suits. Duck 
was woven in the United States in 1724 at Hew 
London, Conn., eight looms being in operation 
on this material; and previously, in 1722, in 
Rhode Island the General Assembly had voted a 
subsidy for each bolt of duck from hemp gro'wn 
in the Province. By 1789 it was an important 
industry, ii|“ E'nglaai’d. ‘ - 

bug:)?: AHT. The local name in Jamaica for 
the white ant or termite. See Tebmite. 

BTXCKBIIfli, br PEAr"TPiJS. An aquatic, 
laying mammal of the order Monotremata, of 
which only one species (Omithorhynchus anctr^ 
tinus) is known. ; It inhabits the rivers of Aim- 


tralia and Tasmania. The first descriptions of 
this singular quadruped were received with in- 
credulity, and even when a stuffed specimen was 
brought to England, it was suspected to have 
been ingeniously fabricated. The whole- length, 
including bill and tail, is usually from 18 to 20 
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inches. The body is rather long and depressed, 
the skin loose and thickly covered with glossy 
hair, among the roots of which there is a layer 
of soft short waterproof fur like that of a 
beaver. The head is small and round, with small 
bright eyes and no external ears, although the 
internal ears are perfectly developed and the 
hearing acute ; and instead of the muzzle, mouth, 
and teeth of an ordinary quadruped, the creature 
is furnished with a bill like that of a duck, but 
broader in proportion. This incloses the long 
upper and lower jaws within an extremely sensi- 
tive naked skin, almost black in color, possessing 
a flexible, liplike border all round the mouth. 
This skin, is raised into a frill-like fold round the 
base of the bill, and, in burrowing and search- 
ing for food in the mud, the frill is turned back 
so as to protect the eyes. The nostrils are situ- 
ated near the extremity of the upper mandible, 
so that the animal need only thrust the tip of 
its nose out of water in order to breathe. The 
lower mandible has transverse lamellae, some- 
what like the bill of a duck, and each ja’w is 
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1, Left upper teeth, the ring of indurated epithelium still 
present. 2. Left lower teeth. '3. A similar fossil tooth of 
Microleste^ (q-v.). 4. Diagrammatic section, of a fully de- 
veloped cornule. 

furaished with two pairs of horny plates (cor- 
fiules) the forward ones like sharp ridges, while 
those behind are broad and flattened. These 
serve the purpose of teeth for the adults; but 
true .cheek teeth are present in young animals 
{see Proceedings of the Royal Society of Lon- 
don, vols. xliii; 1888; and xliv, 1889), which "are 
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functional for a considerable part of the life 
of tlie animal, cutting the gum in the usual 
manner, and, after being worn down by friction 
with food and sand, are shed from the mouth 
in the same maimer as are the milk teeth of 
other mammals.” The corneous ridges grow up 
around them and take their place. These facts 
are regarded as evidence that the duckbill de- 
scended from ancestors provided with persistent 
teeth of the ordinary kind. The tongue is small, 
nonextensile, partly covered with horny spines, 
and “has a projection towards its hinder part 
which serves to direct the food collected into 
two large cheek pouches,” where it can be stored 
and conveniently carried to the burrow or some 
other comfortable eating place. 

The duckbill is aquatic and a burrower, and 
its skeleton shows adaptation to these habits in 
the great strength of the bones of the limbs and 
the pectoral girdle. The legs are short, the fore- 
feet have each five toes, with strong burrowing 
claws, and a connecting membrane for swimming, 
which extends even beyond the claws, but is 
capable of being folded back, so as not to impede 
their use in burrowing. The hind feet are 
smaller than the forefeet; they have each five 
toes armed with claws, and webbed, but the web 
does not extend beyond the base of the claws. 
The tail is strong, broad, and flattened, about 
half as long as the body, covered with longer and 
coarser hairs, and nearly naked on its under 
surface. An interesting feature is the ^strong 
horny spurs on the heels of the male, which are 
movable and traversed by a minute canal open- 
ing at the point, and connected at the base with 
the duct from a large gland at the back part of 
the thigh. The popular belief that these spurs 
were venomous, to which this i'i'v 

gave support, has been confirn » \ \ i' t 
of a case by Spicer (“On the effects of wounds 
on the human subject inflicted by the spurs of 
the platypus,” in Proceedings of the Royal So- 
ciety of Tasmania, Hobart, 1876), of a man 
who suffered precisely as if locally poisoned, 
following a wound from the spurs of a captive 
duckbill. However, as the male alone possesses 
these appendages, they are probably used mainly 
in the combats of the nuptial season. 

Habits. The duckbill is as thoroughly aquatic 
as a beaver, spending its whole life in or near 
rivers, but not frequenting stagnant pools 
nor brackish estuaries. It swims chiefly by flip- 
per-like movements of the webbed forefeet and 
dives with ease and grace. It is somewhat gre- 
garious, but so shy as rarely to be seen even 
where numerous, unless quietly watched for at 
evening, when they “look like so many black 
bottles floating on the surface and sink down 
directly if alarmed.” Each pair digs and occu- 
pies a burrow in the bank, having usually one 
opening beneath the water and another above 
it, which may run irregularly away and upward 
from the stream for 10 or 15 yards before it 
suits the owners to enlarge it into a chamber 
bedded with dry grass, where they sleep, rolled 
up in a ball, most of the day, and where^ the 
young are produced. The evil smell of these bur- 
rows is notorious in Australia. These animals 
rarely go ashore, and when they do so waddle 
about with a curious slipshod gait: yet those in 
captivity, where they exhibit docility and intel- 
ligence, climb about the furniture of a room with 
surprising agility. “The food consists of aquatic 
insects, small crustaceans and worms, which are 
caught under water, the sand and small stones 


at the bottom being turned over with the bilL 
The creatures appear at first to deposit what 
they have thus collected in their cheek pouches, 
and when these are filled they rise to the surface 
and quietly triturate their meal with the horny 
plates before swallowing it.” This food is dis- 
covered in the mud not only by an extreme sen- 
sitiveness to touch of the margin of the bill, but 
by smell, of which those studied in captivity 
show a remarkably high development. The eyes 
are small and half hidden, but perfect and use- 
ful. The duckbilFs voice resembles the growl of 
a young puppy, but the animal’s disposition is 
gentle. 

Oviparous Reproduction. The duckbill, like 
other monotremes, actually lays eggs from which 
the young are hatched — a fact long disputed, and 
doubtfully believed by the aborigines, who were 
w^ell acquainted with the haunts and habits of 
the animal, which they sought both as food and 
for its skin. The eggs are white, % of an inch 
long by an inch broad, the shell is soft and 
flexible, and they contain a large amount of 
food yolk, as in birds’ eggs. Only a few eggs are 
laid at a time, often only one, and it is hatched 
very soon after it is laid. The mother has no 
nipples, but has milk glands opening into little 
pits so that the young seem to be suckled by the 
ejection of the milk into their mouths, which in 
this early stage are smooth and fleshy. The 
young are blind and naked at birth. 

Bibliograpliy. Besides the treatises men- 
tioned above, consult various articles by Owen 
in the Transactions of the Philosophical and 
Zoological Societies of London (London, 1832— 
34) ; Flower and Lydekker, Mammals, Living and 
Ewtinct (ib., 1891) ; Beddard, Mammalia (ib., 
1902) ; “Catalogue of Papers Relating to the 
Mammalian Orders, Marsnpialia and Monotre- 
mata,” Proceedings Linncean Society, Neio South 
’Wales, vol. ix (Sydney, 1894) ; Bennett, Transac- 
tions of the Zoological Society of London (Lon- 
don, 1835) ; Bennett, Gatherings of a ISfaturalist 
in Australia (ib., 1866). See Monoteeme; and 
compare EcHimsTA. 

DUCK-BILLED CAT. See Paddle Fish. 

DTJCK HAWK. The peregrine. See Falcoh. 

DTJCKINQ- STOOL. A rude device, formerly 
in use in Great Britain and in parts of the 
United States, for the punishment of women con- 
victed as common scolds ( q.v. ) . It consisted of 
a rough, strong chair attached to one end of a 
beam, which worked on a pivot on a post at the 
edge of a pond or stream of water. The woman 
was placed in the chair with her arms drawn 
backward ; a bar was placed across her back and 
in front of her elbows, another bar held her up- 
right, and there were cords to tie her securely 
in. The ofiicers charged with the execution of 
the sentence then tocSc hold of a chain at the 
opposite end and gave her a ducking on the see- 
saw principle. A ducking stool was in use for 
the infliction of this punishment at Leominster, 
England, as late as 1809. 

DTJCKWITZ, dt^^k'vits, Arnold (1802-81). A 
German politician. He was horn in Bremen, 
■where, after travels through England and the 
^Netherlands, he became the foremost promoter of 
shipbxiilding and navigation in Germany. He 
advised the creation of a German customs union, 
and the harbor improvements of Bremen were 
also due largely to his initiative. These innova- 
tions were followed by the establishment of al 
steamship line between Bremen and New York 
and the conclusion of a favorable postal treaty 
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with the United States. As Imperial Minister of 
Connnerce and Kaval Affairs (1848), he pro- 
moted the construction of the German navy of the 
time. In May, 1849, he returned to his native 
city; in 1857 he was elected burgomaster and 
served for six years, and was reelected in 1866. 
In 1873 he retired from public life. He pub- 
lished memoirs entitled DenTcwiirdigkeiten aus 
meinem offentUchen Leben I 84 I -66 (Bremen, 
1877). 

DTJCKWOUTH, Sm John Thomas (1748- 
1817 ) . An English naval officer, bom at Leather- 
head (Surrey). He entered the British navy in 
1759, in 1777 accompanied the frigate Diamond 
to North America as a first lieutenant, and later 
served under Admiral Byron in the West Indies. 
During the war with France he commanded the 
Orion and the Queen of the Channel Fleet, and 
in 1798 he directed the naval operations attend- 
ing the capture of Minorca. In 1800 he captured 
a Spanish convoy from which his share of prize 
money was nearly £75,000. He was promoted 
to be rear admiral of the white in 1799 and vice 
admiral of the blue in 1804, and served in 
various capacities in the Mediterranean and the 
West Indies. In 1805 he directed the blockade 
of Cadiz, and on Feb. 6, 1806, with seven battle- 
ships of the line, two frigates, and two sloops, 
defeated a French squadron of five battleships 
and three frigates off San was 

sent in 1807 to dictate terms ■ “ . His 

orders proved impossible of execution; his ne- 
gotiations resulted in nothing, and the Turks, 
advised by the French, having *>■ d the 

shore batteries of the Dardanelles, he retreated. 
From 1810, in which year he became admiral, 
until 1813, when he was made Baronet, he was 
Governor and commander in chief of Newfound- 
land, and he was made Governor of Plymouth 
a few months before his death. 

DUCIjERC, du'kMrk' Chaeles Thi&odore 
E trofirNB (1812-88).* A French statesman, born 
at Bagneres-de-Bigorre. He was for some time 
a proof reader for Le Bon Sens (Paris), of 
which he became the editor in 1836. From 1840 
to 1846 he was on the Stas' of the National, to 
which he contributed financial articles. The 
events of 1848 brought him into political life, 
and he served as Minister of Finance for a short 
time. From 1871 to 1875 he was a member of 
the National Assembly and in 1875 was elected 
its vice president. In the same year he was 
chosen senator for life, and was elected Vice 
President of the Senate in 1876. In 1882 he 
became Minister of Foreign Affairs and Presi- 
dent of the Council. Soon afterward he suc- 
ceeded Freyeinet as Premier, but resigned in 
1883, owing to his disapproval of the policy of 
expelling the princes from the Bepublic. 

DTJCLOS, d^''kl6^ Chajules Pinot (1704^72). 
A French historian, philologist, novelist, and 
wit. He wrote a JSistoire de Louis XI (1745), 
■fche sound and ingenious Gonsidirations sur les 
mceurs de ce siecle (1751), and the celebrated 
Memoires secrets sur le regne de Louis XIV, 
la Regence et le regne de Louis XY (1701), 
among the best and most ouriou- of the Time. 
He also published very inTer(‘?ting and u-idnl 
studies in the Celtic and French languages. 
Dnclos aided in revising the Dictiounairc of the 
Acader&y of which body he was made perpetual 
secretary in 1747. ,His CEunres completes (10 
vols., Fa^s, IB0.6V include an incomplete auto- 
biography. Cbn^h Lfebowegd, ’ IJn homme de 
lettres au XYlUe s^S(Me (Faris, 1902). 
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DUCOMlMUNr, d\i'k6'muN', Eeie (1833-1906). 
A Swiss journalist and peace advocate, born at 
Geneva, Switzerland. Early becoming known for 
the boldness and liberality of his ideas, he took 
charge, when but 22 years old, of the Revue de 
Geneve. He was also a contributor to Progres, 
Helvetie, and the Etats-TJnis d’Europe, For a 
time he served as chancellor of the Canton of 
Geneva, and afterward he was general secretary 
of the Jura-Simplon Railroad Company until 
it was taken over by the state. Turning his 
attention to the peace movement, he received 
from the Congress of Rome (1891) a commis- 
sion to organize the International Bureau of 
Peace at Bern. His accomplishment of this task 
and other activity on behalf of world peace 
brought him one half of the Nobel peace prize in 
1902. 

DUCOHNET, du'kOr'na^, Louis C]&sar 
Joseph (1806-56). A French historical and 
portrait painter, chiefly celebrated for the natu- 
ral deformities which he overcame in order to 
paint. Having no arms, he used the brush with 
his feet. He studied at Lille, his native town, 
which furnished him with a pension to en- 
able him to continue his studies in Paris 
under Leth&re. His pictures are rich in color 
and dramatic in composition, but, as may be 
easily comprehended, deficient in draftsmanship. 
Among his chief works are the “Slave Mer- 
chant,’’ in the Museum of Arras; portraits of 
the father and mother of the artist; the “Parting 
of Hector from Andromache,” in the Museum of 
Lille; “'Edith Finding the Body of Harold” 
(1855), in the Museum of Amiens; “The Repose 
in Egypt” and “St. Denis Preaching to the 
Gauls” in the church of St. Louis-en-l’lle, 
Paris. 

Dtreos, du'k6', PiEEBE Rogeb, Count (1754- 
1816). A French statesman, born at Dax 
(Landes). In 1792 he was elected deputy from 
Landes to the National Convention, where he 
voted for the execution of Louis XVI. After 
acting as president of the Jacobin Club (1794), 
he became a member of the Council of Five 
Hundred, and was chairman of that body, Sept. 
4, 1797, when the decree of deportation was 
issued against the Royalists. He was an ardent 
follower of Siey&s, through whose influence he 
became a member of the Directory. After the 
coup d’etat of the Eighteenth Brumairc he be- 
came a member of the Consulate with Bonapaii^ 
and Siey&s and subsequently was Vice President 
of the Senate. After the proscription of the 
regicides under the Second Restoration he flied 
to Germany. He was killed near Ulm through 
the upsetting of his carriage. 

DTJCOUDRAY, dii’koo'dri', Gustave (1832- 
1906). A French scholar and historian. He was 
born at Sens (Yonne), studied at the Lyc6e 
Henri IV and the Ecole Normale Sup^rieure, 
and was connected with the cabinet of M. Du- 
my when the latter became Minister of Public 
Instruction. Subsequently he became professor 
of hl-L-ry sirwl g^-oirrapby at the Eeole Normale 
de Saint-Cloud. His publications include, be- 
sides a series of textbooks for school use: Gent 
r doits d%istmre de Prance (1878); Gent redts 
d^histoire de France contemporaine (1881) ; Bis- 
toire somniaire de la civilisation- depuns V origins 
nos jours ( 1886) translated into Eng- 
lish and revised by J. Versehoyle as The Hist^y 
of Modem Civilization (1891) ; 'Rddts et biog- 
raphies Whistoire de France (1905)'. 

DTJCP^JTIAHX, Edouabd (1804- 
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68 ). A Belgian publicist, born in Brussels, 
where he devoted himself to the practice of law. 
He participated in the revolution of 1830 and 
was subsequently appointed chief inspector of 
the prisons and benevolent institutions of the 
country, an office which he held until 1861- He 
was long a collaborator on the Coui'ier des Pays- 
Bas and was one of the foremost promoters of 
prison reform in Belgium. Among his writings 
are the Memoire sii7' le pauperisms 

des Flam. ■ ; , ; La question de la eha^'ite 

et des associations religieuses en Belgique ( 1850) ; 
De Vas^ooiation dans ses rapports aveo Vameli- 
oration dti sort de la classe ouvriere (1860). 

DUCEOCQ, du'krok', Th^iophile Gabriel 
Auguste (1829- ). A French jurist, born 

at Lille. He studied at the Lycee Louis-le-Graud 
and the University of Pans, and was admitted 
to the bar of Poitiers in 1855. In 1863 he be- 
came titular professor of administrative law in 
the University of Poitiers and in 1884 was called 
to a similar chair in the University of Paris. 
His Gours de droit administratif (1862), ad- 

mir; ' b ‘ and lucid in style, is 

an .1. ■ ■ ■ I ■ . He also published: Le 

conseil d'etat et son liistoire (1867) ; Etudes de 
droit public (1887) ; Etudes d'Tiistowe financiere 
et monefaire ( 1887 ) - 

DUCE.OT, dii'krd', Auguste Alexandre 
(1817-82). A French soldier. He was educated 
at Saint'Cyr and served in Algeria, in Italy, and 
in the Franco-German War. At Sedan, when 
MacMahon was wounded, he took the chief com- 
mand, 'TP-rcndu rb’g it immediately, how'ever, to 
General Wimpfi'en. After the capitulation he was 
a prisoner of war, but escaped to Paris, where he 
took command of the Thirteenth and Fourteenth 
Army Corps and participated in several sorties, 
among them the last disastrous one of Jan. 19, 
1871. After the conclusion of peace he was a 
member of the National Assembly and in 1872 
was appointed by Thiers commander in chief of 
the Eighth Army Corps, stationed at Bourges. 
His bitter attitude towards the Republic re- 
sulted in his being relieved of his command in 
1878. He wrote: La journ^e de Sedan (1871) ; 
La vSritS sur VAlgirie (1871) ; Guerre des fron- 
tUres, Wissemhourg (1873) ; Defense de Paris 
(1875-78). 

DUCBOTAY DE BLAINVILLE, du'krd'ta.' 
de blhN'veF, Henri Marie (1777-1850). A 
French anatomist and zoologist. He was born at 
Arques, near Dieppe, , and studied at the Uni- 
versity of Paris under Cuvier, whom he suc- 
ceeded as professor of comparative anatomy in 
1832. He was editor of the Journal de Physique 
from 1817 to 1825. He exerted an extraordi- 
nary influence over his pupils as a lecturer. In 
addition to the essays published in the AnncUes 
franQaises et Strang^res d'anatomie et de physi- 
ologies in the Journal of the French Institute, 
and in similar scientific publications, he wrote 
the following works: Gours de physiologic gene- 
rale et comparee (3 vols., 1833) ; Osteographie 
(26 serial numbers, with illustrations, 1839— 
54) : Manuel de malacologie et de conchyliologie 
(1825-27) ; Histoire des sciences de Vorganisme 
et de leurs progres comme base de la philosophie 
(3 vols., 1845). 

DUCTILITY . (from Lat. ductiliSf ductile, 
from duc&i'e. to* lead ) . , That property of some 
material bodies by 'which they are capable, of 
being drawn out in length, while dimini^ing in 
breadth, without fracture or separation of ‘^qir 
parts. Glassj'fguna^, .glues, ■ resips, j 


other bodies, when softened by heat or water, 
may be drawn into threads. The ductility of 
glass seems to have no limit; at high tempera- 
ture this brittle substance may be drawn into 
threads finer than any hair and of the highest 
flexibility. Metals are ductile, generally speak- 
ing, at any temperature, but their ductility 
varies greatly with the temperature; some — 
brass, e.g. — are more ductile at ordinary tem- 
peratures than when hot. The ductility of gold 
is very great: 500 feet of wire may be obtained 
from one single grain of gold. Next to gold 
follow, in the order of their ductility, silver, 
platinum, iron, copper, palladium, aluminum, 
zinc, tin, and lead- Platinum may be drawn out 
by making a bar of silver with a platinum core, 
drawing out the bar to extreme fineness, and dis- 
solving off the silver with nitric acid. In this 
manner the wires adapted to microscopes for 
micrometrie work are made. Such platinum 
wire is less than inch in diameter. 

See Matter, Properties of, 

DUCTLESS GLANDS. See Glands. 

DUDAIM. See Cucumber. 

DUDDELL, dud^del, Witxtam Du Bois 
( 1872- ) . An English electrical engineer, 

born in London and educated at the College 
Stanislass of Cannes and at the London Central 
Technical College. His most important work 
was in connection with ^ which 

he received gold medals =’ ■ ^ ^ and 

St. Louis (1904). He was secretary of the St- 
Louis International Electrical Congress in 1904 
and of the International Conference on Electrical 
Units and Standards of 1908. In 1912 he was 
chosen president of the Institution of Electrical 
Engineers. 

DUDEN, doo^den, Konrad Alexander Fried- 
rich (1829-1911). A German philologist. He 
was born near Wesel and studied philology at 
Bonn. After organizing the gymnasium at 
Schleiz in 1869 and that institution, 

he was appointed in 1876 director of the gym- 
nasium at Hersfeld, an institution which was 
greatly improved under his management. In 
1905 he retired from active life and settled at 
his country home in Sonnenberg, near Wiesba- 
den. His important writings on modern German 
orthography and philology include: 'Vollstdn- 
diges ortho graphisches Wdrterbuch der deutschen 
Sprache (1880; 8th ed., 1907) ; a revision of 
Friedrich Bauer’s Grundzuge der neuhoch- 
deutsohen Grammatilc (5th ed., 1896; 21st ed. pf 
original work; 23 ed., 1901) ; Etymologie der 
neuhochdeutsofien Sprache. (Munich, 1803; 3d 
ed. of the original work bv Bauer-Frommann) . 

^‘DUDES AND PHABISEES.'^ • See Mug- 
wumps. 

DUDEVANT, du’d’-vaN', Madame. See Sand, 
George. , ^ , , , ; ^ » 

DUDXAY, Mlle,, stage name of Adeline 
Elie Francoise Dulait (1859- ). An ac- 

tress of the Comedie Franqaise, well known in 
tragic roles. She was born in Brussels and 
studied at the Conservatoire there. In 1876 she 
was engaged at the Th6a.tre Fran^ais and made 
her d^but in Parodies Rome Vaincue. She made 
her reputation chiefly in the classic repertoire, 
notably as Camille, in Horace, in Phddre, in 
Athalie, as Monime, in Mithridate, and Bertlie 
in La fille de Roland, She becarne a member of 
the company jn I883. 

JDUDLJjY*’ a tow^ apid parliamentary bor- 
^gh. in 26 ’miles" nbrthV 

northeast o|. Worcester.* and g'.mil^ wWat-hrvTtH- 
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west of *- o' (Map: England, D 4). It 
is a well-t3uiit town and a chief seat of the iron 
trade, being in the heart of the so-called Black 
Country, Its noteworthy public buildings in- 
clude the parish church, restored in 1862, the 
town hall, and the -.J h.-oital. Dudley 
sends one member to The town’s 

affairs are administered by a mayor, a munici- 
pal council of 30, and a board of aldermen of 
10 members (see paragraph on Local Govern- 
ment under Great Beitaix ) . It owns and leases 
its light and power plant, and it maintains pub- 
lic baths, four recreation grounds, two public 
halls, three libraries, an art school, and a fine 
cemete:^. Dudley is well supplied with educa- 
tional institutions, which comprise a free gram- 
mar school, a technical school, an art school, and 
art gallery, and a public library, the last four 
being maintained by the municipality. Its chief 
industries are iron and brass founding and the 
manufacture of bricks and glass. To the north- 
east of the town are the ruins of an old castle, 
now the property of the Earl of Dudley. It was 
demolished during the civil wars of the seven- 
teenth century, was rebuilt, but was burned in 
1750. Dudley was incorporated in 1865. In the 
vicinity are iron and coal mines and limestone 
quarries. The thickest coal seam worked in 
England, known as the “ten-yard” coal, is in 
this neighborhood. Pop., 1901, 48,733; 1011, 
51,092. 

DTJDIiEY. A town in Worcester Co., Mass., 
16 miles (direct) south by west of Worcester, 
on the French River, and on the 'New York, New 
Haven, and Hartford Railroad (Map: Massachu- 
setts, D 3). It is in an glt* uU district 
and has a large linen mill, 3553; 

1910, 4267. 

DUDIiEY, Benjamin Winslow (1785-1870). 
An American surgeon, bom in Spottsylvania Co,, 
Va. After a prolonged course of professional 
studies, both in this country and abroad, he 
settled at Lexington, Ky., in 1814. His specialty 
was lithotomy, or removing stone from tlie blad- 
der, and he was known in England as “the lith- 
otomist of the nineteenth century.” He was pro- 
fessor of surgery in Transylvania University at 
Lexington and was the author of many papers 
on medical subjects. 

DUDLEY, Charles Benjamin (1842-1909). 
An American chemist, bom at Oxford, N, Y. He 
graduated from Yale in 1871 and received the 
degree of Ph.D. from Sheffield Scientific Schcx)l 
(Yale) in 1874. He served as an assistant in 
physics at the University of Pennsylvania in 
1875 and in the same year became chemist to 
the Penn'^ylvania Railroad Company, a connec- 
tion in which he made an important investiga- 
tion of metals for railroad use. He was a mem- 
ber of various scientific societies at home and 
abroad and was president of the American Chem- 
ical Society (1896-97) and of the American. So- 
ciety for Testing Materials (1902-08). 

DUDLEY, Charles Edwaru (178(^1841). 
An American politician. He was borii in Staf- 
fordshire, England, removed to Albany, Y., 
became a prosperous merchant there, and was 
stteces'sively State Senator (1820-25), mayor of 
Albttiiy (1821-28), and United States Senator 
fT829^03)'.^ 'His devotion to astronomical sci- 
ence flM bis /widow to give more than $175,000 
for the election ;a.hd endowment of the Dudley 
ObseJrvatory ut Albsmy. ’ 

” D^TDLtEY, (c.1462-1510) , An Eng- 
lish lawyer aiid' stegtesmaU*' He studied at Ox- 


ford, read law at- Gray’s Inn, and early became 
a privy councilor to Henry VI I . In 1492 he 
helped to negotiate the Treaty of Staples with 
France and in 1497 he became Undersheriff of 
London, a post then of considerable importance 
to the crown, as being useful in the collection 
of revenues from the great feudal chiefs. In this 
post he amazingly increased the King’s wealth 
and his own. He became Speaker of the House 
of Commons in 1504. Upon the accession of 
Henry VIII he was haled before a special com- 
mission, by which an indictment was found 
against him on tl'o *■' of an alleged treason- 

able attempt to o 1 ; throne. After a fail- 
ure to escape from the Tower he was beheaded on 
Tower Hill. During his imprisonment he wrote 
a treatise in defense of absolute monarchy, en- 
titled The Tree of Commomcealth, first published 
in 1850. 

DUDLEY, Emelttjs Clark (1850- ). An 

American gynecologist, born at Westfield, Mass. 
He graduated from Dartmouth College in 1873 
and from Long Island College Hospital in 1875, 
then entering on the practice of medicine in Chi- 
cago. In 1882 he became professor of gynecol- 
ogy at the Chicago Medical College. He was 
president of the American Gynaecological Asso- 
ciation in 1904. He published Diseases of Women 
(1898; 1899) and Principles and Practice of 
Gynecology (6th ed., 1913), and from 1902 to 
1911 edited the G ■. ' ’ ' . T. -'rbooh. 

DUDLEY, L. '!' •. ■! .)>) (?-1554). See 

Geet, Lady Jane. 

DUDLEY, Sir Henry Bate (1745-1824). An 
English clergyman and journalist. He was edu- 
cated, probably, at Queen’s College, Oxford, and 
took orders in the Anglican church. In 1775 
he was appointed editor of the Morning Post and 
“contriv^, before six weeks were over his head, 
to be called out for a criticism” (Peabody, Eng- 
lish Journalism f 1882). He accepted so many 
(Iialh'ngcs for duels that he became known as 
“I he fighting parson.” He made the Post the 
most readable and widely circulated newspaper 
of the time, but he also embarrassed it with 
expensive actions for libel, ir'u-njr 'oven ul last 
reluctantly dismissed, he I'-tal'l’-r <*<. in 178^' the 
Morning Herald, a Liberal sheet, and at about 
the same time the Courrier de TEnrope (printed 
in French) and the English Chronicle. Through 
the Herald he defended the Prince of Wales — so 
adequately, in fact, that by 1813 he had been 
presented to several Irish benefices and the 
rectory of Willingham (ranihridgi'^hirc) and 
had been made Baronet- He was a minor con- 
tributor to the satirical RoUiad, which first ap- 
peared in the Herald, wrote for the stage, and 
published A Few Observations Respecting the 
Present State of the Poor (3d ed., 1802), A 
Short Address to the Lord Primate of all Ire- 
Icmd (3d ed., 1898), and other works. 

DUDLEY, John, Duke of Northumber- 
land (c. 1502^3);- An English statesman. In 
1542 he was made an admiral and a peer with 
the title Visoount Lisle. From that time he 
displayed notable ability in naval, military, 
and civil offices. Created Earl of Warwick in 
1546 and five years later Duke of Northumber- 
land, he became after the execution of Somerset 
(1549) second to the King in influence. He 
schemed to have the succession brought within 
his own family; and when Edward VI died, 
Northumberland proclaimed his own daughterr 
in-law, Lady Jane Grey, Queen. Burt, finding 
himself alone, he gave his support to Mary. 
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Kevertheless he was put to death for treason— 
at the last moment a penitent iRoman Catholic, 
'Dudley was the ablest man of the time after 
the death of Henry VIII. He was a consum- 
mate soldier, a keen politician, and a skillful ad- 
ministrator. His nature was bold, sensitive, and 
magnanimous. . . . He was a great man, but 
his character was spoiled by avarice, dissimula- 
tion, and personal ambition,’^ Consult: Tytler, 
England under the Reigns of Edward VI and 
Mary (London, 1839) ; Dixon, History of the 
Church of England (ib., 1871-91) ; Pollard, Eng- 
land lender the Protector Somerset (ib., 1900) ; 
id., England, Io^h—IQOS (ib., 1910). 

DUDLEY, Joseph (1647-1720). A Colonial 
Governor of Massachusetts, the son of Gov. 
Thomas Dudley. He was born in Roxbury, 
Mass., and graduated at Harvard in 1665. He 
early became a member of the Massachusetts 
General Court and was a magistrate of Roxbury 
in 1673. In 1682 he was sent to England with 
John Richards to endeavor to prevent the threat- 
ened repeal of the Massachusetts Charter, but, 
virtually taking the opposite side, he I 1 

himself with the government, and in "Jo"-'*, 

three years after his return, was appointed Pres- 
ident of "Massachusetts, Maine, New Hampshire, 
and the mainland of Rhode Island west of Nar- 
raganset Bay,” having previously acted for sev- 
eral months "as censor of the press. On the com- 
ing of Governor Andros (q.v.), early in 1687, 
Dudley became judge of the Superior Court, but, 
when Andr'os was overthrown by the popular 
party, in 1689, he was arrested on a charge of 
tyranny and usurpation, and w^as imprisoned for 
five months, at the end of which time he was 
sent to England, where, however, he was almost 
immediately released, the English Privy Council 
dismissing all charges against liim. He then 
served as Chief Justice of New York from May, 
1691, to September, 1692, presiding as such over 
the court which sentenced Leisler and Milbourne 
to death; returned to England shortly after- 
ward and served for eight years as Lieutenant 
Governor of the Isle of Wight. He was made 
colonel of an English regiment and returned to 
the House of Commons. In 1702, after much 
intriguing on his part, he was appointed by 
Queen Anne Governor of Massachusetts, which 
position he held in spite of frequent protests on 
the part of the people, until 1715. As Governor 
he stood for j-rt and, though an able 

administrator, f'-rqucrrly antagonized the colo- 
nists by his arbitrary conduct, coming into al- 
most annual conflict, in particular, with the 
Massachusetts General Court over the question 
of a stated salary for the Governor instead of 
an annual grant. In the latter part of his ad- 
ministration — during Queen Anne’s War — ^he was 
active in organizing and fitting out expeditions 
against the French and Indians. The historian 
Palfrey gives the following unfavorable estimate 
of Dudley’s character: "Dudley united rich in- 
tellectual attributes with a gnnvlirig '-■•■hI. To 
his mean nature f»-r-C'Tial aggrandizement was 
the prime necessity. Ho liad paid one price for 
it by dutiful behavior in his early years, and 
another by useful conduct in middle life, as 
often as such conduct Avould not thwart, and es- 
pecially as often as it would further, the aims 
of his cupidity.” For a somewhat detailed ac- 
count of his administration as Governor of 
Massachusetts^ and New Hampshire, consult Pal- 
frey, History of New England, voL iv (Bojton, 
1859-75). 


DUDLEY, Paul (1675-1751), An American 
jurist, the son of Gov. Joseph Dudley. He was 
born at Roxbury, Mass., graduated at Harvard, 
and studied law in London. He was commis- 
sioned Attorney-General of Massachusetts in 
1702, was promoted to the bench in 1718, was 
made Chief Justice in 1745, and for several 
years was a member of the Legislature. A 
learned naturalist, he was a fellow of the Royal 
Society of London and contributed papers on 
the natural history of New England to its 
Transactions. 

DUDLEY, Robert. See Leicester, Earl oe. 

DUDLEY, Thomas ( 1576-1653) . The second 
Colonial Governor of Massachusetts, born in 
Northampton, He acted for a time as 

a page to Lore Compton, later Earl of 

Northampton, served as captain in the English 
army during the French expedition of 1597, be- 
came a clerk to Judge Nicolls about 1598, and 
from 1616 to 1628 was steward of Theophilus 
Clinton, Earl of Lincoln. In 1630 he emigrated 
to the Massachusetts Bay Colony, as Deputy 
Governor under Winthrop, and was, next to 
Winthrop, probably the most influential man in 
the Colony. He served 13 years as Deputy Gov- 
ernor, was four times Governor of the Colony — 
in the years 1634, 1640, 1645, and 1650 — was the 
chief founder of Newtown (now Cambridge), 
Mass., took an active part in the founding of Har- 
vard College, in 1636, and was twice elected Pres- 
ident of the United Colonies of New England. 
He lived successively at Cambridge, ‘Ipswich, and 
Roxbury, where he died. He was in many re- 
spects a typical Puritan, stern, unyielding, and 
intensely pious, and has been charged with being 
]•••' ijR.irly narrow, bigoted, and intolerant — 
V b many find in his dealings with Anne 
Hutchinson, Roger Williams, and Samuel Gor- 
ton. His latest biogr.i ti''» 1 . however, strongly 
defends him on all 1 ii poh'ts. Dudley’s daugh- 
ter Anne, the poet, married Gov. Simon Brad- 
street (q.v.). ( See Bbausteeet, Anne. ) Consult 
the painstaking but somewhat partisan biog- 
raphy by Jones, The Life and Worh of Thomas 
Dudley, the Second Governor of Massachusetts 
(Boston, 1899), and Deane (ed.), The Life of 
Mr. Thomas Dudley . . . written, as is supposed, 
hy Cotton Mather (Cambridge, 1870). 

DUDLEY, Thomas Underwood (1837-1904). 
An American bishop of the Protestant Episco- 
pal church. He was born in Richmond, Va., and 
in 1858 graduated at the University of Vir- 
ginia, where for many years he was professor of 
Latin and Greek. During the Civil War he 
served in the Confederate army and rose to the 
rank of major in the commissary department. 
He studied theology in the Virginia Theological 
Seminary, was ordained priest in 1868, and in 
1870 became rector of Christ’s Church, Balti- 
more, of which he bad been assistant rector for 
a year. He was Assistant Bishop of Kentucky 
from 1875 to 1884, when be became Bishop. He 
delivered the Bohlen Lectures (church of Holy 
Trinity, Philadelphia) in 1881, on A Nice Dis- 
crimin-ation the Church’s Need. 

DUDLEY, William Lofland (1859- ). 

An American chemist, bom aft Covington, Ky. 
In 1880 he graduated from the University of 
Cincinnati. Between 18,79 and 1886 he vras dem- 
onstrator of chemistry and professor of chemis- 
try and toxicology at the Miami Medical College ; 
he then became professor, of chemistry, and in 
1895 also dean of the medical department, of 
Vaoiderhilt University. The first to discover 
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any physiologic effect from the use of the X- 
ray, he also demonstrated the most poisonous 
principle in tobacco smoke to be carbon mon- 
oxide, which deoxidizes the blood when inhaled; 
and he invented a process for working and elec- 
troplating with iridium. In 1909 he was United 
States commissioner to the Seventh Congress of 
Applied Chemistry at London, and in 1912 he was 
vice president of the section on law and legis- 
lation of the Eighth Congress of Applied Chem- 
istry. He is author of many chemical researches, 

DUDLEY, Welltam Russel (1849-1911). 
An American botanist, born at Guilford, Conn. 
He graduated in 1874 at Cornell and studied 
natural history at the school established by 
Louis Aga"-:'!/ at Pc'iiikese Island, Mass., in 1874, 
and at the Harvard Summer School in 1876- 
From 1876 to 1883 he was assistant professor of 
botany at Cornell and from 1883 to 1892 an as- 
sistant professor directing' the study of crypto- 
gamic botany. In 1892 he was appointed pro- 
fes^r of botany in the Leland Stanford Junior 
University. His publications include contribu- 
tions to scientific journals: The Cayuga Flora 
(1886); Lackawanna and 'Wyoming Flora 
(1887); Manual of Histology ^ with Prof. M. B. 
Thomas (1894). 

DUDLEY DIAMOND, or Stab of South 
Afeica, The. A heart-shaped jewel weighing 
44^ carats, but originally twice that size, pur- 
chased by the Earl of Dudley from Hxmt and 
Roskell for £30,000. The latter paid only £12,- 
000 for it. It was found in 1868 by the slave of 
Xie Kirk, a mine owner in Africa. 

DUDWELLER, dMd^vi-ler, A town in Rhen- 
ish Prussia, on the Sulzbach, 40 miles east by 
north of Metz. It has extensive coal mines and 
manufactures iron machinery, fireproof bricks, 
and pottery. In the neighborhood is the cele- 
brated Burning Mountain (Brennender Berg), 
a seam of coal deposits which has been burning 
for nearly two centuries. Pop., 1900, 16,323; 
1910, 21,932. 

DUE BILL. A written acknowledgment of 
indebtedness by the signer to the one to whom it 
it given. An example of its shortest form is 
this: O- U. ei^t guineas. John Leslie.” 

Another and more extended form is the follow- 
ing: ‘^Due Currier and Barker seventeen dollars; 
value received. Frederick Lockwood.” While 
from such an acknouh dgimuji the common law 
infers an o'»]i'jratiori by ib<‘ .-iirnci' io pay the 
specified indebtedness, the papi-r contains 

no actual or express promise to pay. It is the 
absence of such a promise that distinguishes it 
from a promissory note. Unlike a promissory 
note, also, it is not a n^otiable instrument, 
though, as a claim or demand against the debtor, 
it is by the payee. See Chose in 

Action; Negotiable Insteument. 

DUELING (Fr. duel, from Lat., duellum, a 
contest between two, duo). A duel is a pre- 
arranged combat between two persons in which 
deadly weapons are used. It generally takes 
place in the presence of witnesses (called sec- 
onds), who regulate the mode of fighting, place 
the weapons in the hands of the combatants, and 
enforce rules agreed upon. While dueling pre- 
vailed in antiquity, there is no doubt that the 
iii€>dem private duel grew out of the judicial 
duel. (See Battle, Tbial by, or Wager of.) 
In ‘France it became very common after the fa- 
mous ehallenge of Francis I to his rival Charles 
V in 152S- ^ After this every, man of France 
seemed to think that he was called upon to use 


his sword d- nd!-g his honor against the 
slightest Some kings endeavored 

to^ suppress, while others promoted, dueling. 
Within 18 years, in the reign of Henry IV, it 
is said, no less than 4000 persons fell in duels. 
Rigid measures for their suppression were 
passed, but were rarely enforced. Up to the 
present time duels are much more common in 
France than elsewhere, but fatal results are 
infrequent. 

In Germany dueling prevails but little out- 
side the army, navy, and the universities. In 
the students’ contests the vital parts of the con- 
testants are so protected that serious injury 
seldom occurs. In but few places do the laws 
permit duels, but in a number of university 
cities there is no pretense of enforcing the laws. 
In every German regiment there is a court of 
honor, to determine all involved points of per- 
sonal or regimental honor and to decide upon 
the procedure demanded by the circumstances. 
Where the result is a duel, and the civil authori- 
ties do not take any cognizance of the affair, the 
military authorities themselves rarely act. It 
is a point of honor, however, with the individual 
officer to satisfy the ■ *■' ■ I ^ , regardless 

of any punishment, < ‘ ^ , that may 

afterward be meted out to him. The practice of 
dueling is common throughout all the armies 
of continental Europe, although in most coun- 
tries it is prohibited by law. 

In Great Britain, under the common law, the 
act of killing in a duel is held to be murder, 
however fair the duel may have been; hut so 
long as public opinion approved the duel it was 
generally found impossible to induce a jury to 
convict. Legislative enactments against duel- 
ing were numerous, during the seventeenth and 
eighteenth centuries, but had little effect in 
curbing the evil. In 1844 rigid army rules were 
established to prevent dueling, and within the 
last half century but few duels have occurred in 
England. 

How common dueling formerly was, both in 
Great Britain and America, may he inferred 
from the number of prominent political leaders 
who participated in duels. The dukes of York, 
Norfolk, Richmond, and Wellington, lords Shel- 
burne, Talbot, Lauderdale, Townshend, Paget, 
Londonderry, Castlereagh, and Fox, Pitt, Sheri- 
dan. Canning, Hastings, Grattan, Curran, and 
O'Connell all fought duels. In the United States 
Charles Lee and John Laurens, Cadwallader and 
Conway, General McIntosh and Gwinnett, of the 
Revolutionary period, and Burr and Hamilton, 
Jackson and Dickinson, Benton and Lucas, Clay 
and Randolph, Be Witt Clinton and Swartout, 
and Gilley and Graves, fought duels. In no part 
of the world was dueling so earnestly engaged in 
as in America. Combats under all sorts of con- 
ditions and with every conceivable variety of 
•weapon^ and in the great majority of instances 
fatal to one or both combatants, were of frequent 
occurrence, and largely bccsnise of tlii'S was pn‘- 
eipitated the legislation wliieh finally biicceeded 
in stamping out the custom. 

Laws now exist in all States of the Union 
against dueling. In some cases the punishment 
is death, in others imprisonment, and in others 
disqualification , to hold office. A bill prohibit- 
ing dueling’ in the District of Columbia was 
passed in 1839. 

At the beginning of the twentieth ceutury the 
custom was almost universally prohibited ; by 
law, although countenanced, if not aetuallyT 
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inanded, by officers, both naval and military, 
professional men and the upper circles generally, 
of continental European society. Organized ef- 
forts are now being made, however, to attack the 
custom in its own stronghold and among the 
classes who still cherish its traditions. 

The International League, inaugurated in 1900 
by Prince Alfonso of Bourbon and Austria-Este, 
has been organized with the declared intention 
of '‘setting right in the acceptation of society 
the sense of the words cowardice and courage, 
when used in connection with dueling.” The 
Trench branch of the league is under the direc- 
tion of ]M Joseph du Bourg, and although its 
influence is as yet very limited, it has had the 
support of M- Paul de Cassagnac, formerly a 
well-known duelist, and was considerably aided 
by the refusal, in 1901, of Lieutenant Colonel 
the Marquis d^Elbee to accept the challenge of 
the Marquis de Chauvelin. Early in 1902 the 
league succeeded in forming a tribunal of honor 
in Paris, which consists of 14 members, six of 
whom are military or naval officers, and whose 
duties are to decide all disputed points without 
recourse to the duel. In *the French provinces 
similar tribunals have also been organized and 
have already justified their existence. The anti- 
duelist movement in Germany is imder the active 
direction of the Prince of Lbwenstein and is very 
strong numerically and infiuentially. Its mem- 
bership includes noblemen, soldiers, civilians, 
and university professors and students. The 
league publishes a representative periodical and 
is championed by nearly every prominent news- 
paper in the Empire. In Italy the Marquis 
Crispolti has been intrusted with the leadership 
of the movement, which however, was not begun 
until late in 1902. On Feb. 14, 1902, the Spanish 
Republican Fusion party, at Valencia, passed a 
resolution condemning the duel as contrary to 
civilization and forbidding members of the party 
from taking any part in a duel, either as prin- 
cipal or second. In Germany the Socialist party 
has taken a vigorous stand against dueling, and 
in 1912, upon the dismissal of a Catholic army 
officer who refused to maintain his honor by a 
duel, the Socialists and Catholics succeeded in 
carrying an antidueling resolution in the 
Reichstag- 

In law,, dueling is the criminal offense of 
engaging or participating in a combat with 
deadly weapons. The only form of the duel 
which was ever recognized by the common law 
was the judicial combat for the trial of appeals 
of battel, which was introduced into England 
by the Normans and formed a re^lar feature 
of the Itgal procedure under William the Con- 
queror ;ind his inimodkitc successors. The pri- 
vate duel, though much practiced during the 
mediseval period of English history, was never 
legalized, and was denounced and prohibited by 
a royal edict of James I in 1613 and by a de- 
cree of the Star Chamber in 1614. The hostility 
of the King’s courts to the practice was pro- 
nounced; and ’•■i ' ecame an indictable 

offense. In tl ■ I • ^ iji- ' as well as in Eng- 

land to challenge or provoke a man to fight a 
duel is dealt with as an incitement to a breach 
of the peace, and to engage in such a combat is 
punished as an assault with deadly weapons. 
If a party to a duel is wounded, the other is 
indictable for unlawful wounding or for attempt 
to murder, aiid the killing of a > combatant is 
punishable as homicide, the seconds and other 
participants being; hM.d equally guilty with the 
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principal. Consult: History of Duel- 
ling (London, 1841) ; I . l^otes on Duels 

(Boston, 1855) ; G. Letainturier-Fradin, Le duel 
d travers les ages (Paris, 1892) ; Paulsen, Ger- 
man Universities (New York, 1906) ; E. Rouzier- 
Dorci&res, Bur le prej souvenirs de duelSj his- 
toires contemporaines (Paris, 1910). For a list 
of works on dueling, consult Levi and Gelli, 
Bibliografia del duello (Firenze, 1903). See 
Assault; Combat; Homicide; Muedeb; and the 
authorities there cited. 

DUE PROCESS OP LAW. A phrase used 
in the Federal Constitution and in the constitu- 
tions of many of the United States as the legal 
equivalent of “law of the land,” in Magna Charta 
( q.v. ) . Some of our State constitutions contain 
both phrases, while others employ the words “due 
course of law” or “due course of the law of the 
land.” All of these forms of expression are an- 
cient and have long been understood to have 
the same meaning- They were used hi pl-. - 
ably in a series of statutes enacted un-.^ -d 

III (5 Edw. Ill, c. 9; 25 id., c. 4; 28 id., c. 3) 
and were pronounced by Lord Coke to be legal 
equivalents. The Fifth Amendment of the 
United States Constitution declares that “No 
person shall be deprived of life, liberty, or prop- 
erty without due process of law,” and the Four- 
teenth Amendment contains this clause: “Nor 
shaU any State deprive any person of life, lib- 
erty, or property without due process of law.” 
By this phrase is meant the regular and orderly 
determination of the rights of the citizen, 
whether by the ordinary courts of the land, the 
legislature, or by the people in enacting consti- 
tutional provisions. As applied to the courts 
it means law administered according to those 
rules and principles which have been established 
by our jurisprudence for the protection and en- 
forcement of private rights; law which, hears 
before it condemns, which proceeds upon due and 
orderly inquiry, and renders judgment only after 
trial. 

This principle of constitutional law applies as 
well to the legislative and executive branches of 
government as to the judiciary. Neither Con- 
gress nor a State h-gi'-hJ ii* ■* can lawfully de- 
prive a person of life, liberty, or property by ar- 
bitrary enactment. A statute ai icrrqii inir ro do 
that would not be a law of the hm-l , h. \\<inM be 
unconstitutional and void. The same would be 
true of a like provision in a State constitution. 
To quote from a decision of the Supreme Court 
of Missouri: “It is as much out of the power of 
a State to deprive an owner of his property with- 
out due process of law through the medium of 
a constitutional convention as it would be thus 
to deprive him by an ordinary act of legisla- 
tion.” But for the check of this principle upon 
the legislature and the executive, bills of at- 
tainder, acts of confiscation, acts reversing judg- 
ments, and acts directly transferring one man’s 
property to another might be resorted to, and 
the time-honored safeguards of constitutional 
liberty be swept away. 

It is not to be understood, however, that the 
“law of the land” and “due process of law” mean 
the body of legal rules or the system of judicial 
procedure which existed at the^ adoption of the 
Federal or of a particular State constitution. 
These may be changed from time to time without 
violating "the constitution, provided the new pro- 
cedure or the new rules , are in accordance .with 
the fundamental principles and maxims of Amer^ 
ican jurisprudence. Moreover, a State -do 
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n}any in the exercise of its police power 

which operate to deprive persons of liberty or 
property in a very summary way, without vio- 
lating the constitutional provisions under con- 
sideration. But these acts are not performed 
without due process of law, since the State is 
acting in accordance with those principles gov- 
1 ‘ " iiniiting the rights of the State and 

, ■- not at variance with them. “In 
short, ‘due process of law' in each particular case 
means such an exercise of the powers of govern- 
ment as the settled maxims of law permit and 
sanction, and under such safeguards for the pro- 
tection of individual rights as those maxims pre- 
scribe for the class of eases to which the one in 
question belongs.” See Police Powee, and con- 
sult; Cooley, Constitutional Limitations (6th 
ed., Boston, 1890); Hare, American Constitu- 
tional LaW) Lect. XXKV ( Boston, 1889 ) ; Freund, 
The Police Power (Chicago, 1904) ; McGehee, Dwe 
Process of Law under the Federal Constitution 
( Chicago, 1906). 

DHEIt, du'er, John (1782-1858). An Ameri- 
can jurist, born in Albany, IST. Y. Prom about 
1820 until his death he practiced law in New 
York City. He was one of the commissioners 
to revise the laws of the State in 1825, was 
elected justice of the Superior Court in 1849, 
and in 1857 became Chief Justice, His most im- 
portant work is The Law and Practice of Marine 
Insurance (2 vols., 1845-46). 

BtrEH, William Alexanheb (1780-1858). 
An American jurist, horn at Ehinebeck, N. Y. 
He practiced law at New Orleans, where he was 
the partner of Edward Livingston, and after 1812 
in New York, where from 1814 to 1820 he was 
assemblyman and from 1822 to 1829 judge of the 
Supreme Court. In the latter year he was 
elected President of Columbia College, which po- 
sition he held until 1842. He published; Trea- 
tise on the Constitutional Jurisprudence of the 
United States (1833) ; Life of William Ale^ean- 
der, Bari of BUrlina. g»*iindffithcr (1847) ; 
Reminiscences of an (f'd \(\i> '\ or her (1867). 

DHEHOy dwa'r6, or DOTTBrOy do'e-r6. A 
large river of Spain and Portugal, rising in the 
Spanish Province of Soria (Old Castile), 7389 
feet above sea level, about 25 miles northwest of 
the city of Soria (Map: Portugal, A 2). It 
flows at first southeast and south, past Soria, 
receiving the waters of the Rituerto, and then 
pursues a general westerly course till it reaches 
the P--". .'.'-li - It then flows southwest, 

form ■ g 1 :' «'■" ••liles the boundary between 

Spain and Portugal, after which it flows almost 
due west across Portugal, emptying into the 
Atlantic 3 miles west of Oporto. Its total 
length is about 485 miles, over 160 miles of 
which is in Portugal. The Portuguese portion 
only is navigable, although its upper course 
might be utilized to some extent for transporta- 
tion purposes, despite its swift, narrow current. 
The river is utilized for carrying the yield of 
the rich wine-producing territory of the interior 
to Oporto. Its mouth is closed by a bar and a 
number of sand banks, wbicb can be passed by 
-oeean-gbing vessels only during high tide. The 
tributaries of the Duero are generally short, the 
greater number belonging to the Spanish por- 
tion. The- most important are the Pisuerga, 
Valdera^iuey,' Esla, Tua, and Tam^a, on the 
right, and the-Adaja, Tormes, and Agueda, on 
i^e left . ^ ' 

DITEErOv. Maeq^s del.! See., C oncha, Man- 
uel DSf LA. , * v. 


DUET'' (It. duetto, from Lat. duo, two). 
A composition for two voices or instruments, 
with or without an accompaniment of one or 
more instruments. In technical language, duet 
is applied to a composition for two voices or in- 
struments of the same kind, while duo refers to 
one for two voices or instruments of different 
kinds. 

ETJEZ, du'a', Eenest Ange (1843-96). A 
French genre, portrait, and landscape painter. 
He was bom in Paris and studied there under 
Pils. After he had obtained several medals at 
the Salon, his large religious painting, “St. Cuth- 
bert” (1870), was 'acquired by the Luxembourg. 
He later painted some fine portrai' . ‘-i ' 

those of Madame Duez and Uly sse i ' i ■ % 
embonrg Museum), hut devoted himself chiefly 
to landscapes and to genre scenes of Parisian 
life. These are brilliant in color, and fine in line, 
although in some cases he carried realism to 
an extreme. He obtained a firsi-class medal in 
1879 and the cross of the Legion of Honor in 
1889. 

DTJFATT, d\i'f6^ Piebee Aemand (1795-1877). 
A French economist and publicist, born at 
Bordeaux. At the age of 20 he was appointed 
instructor at the Institute for the Blind, Paris. 
In 1840 he became director of the institution, 
and dn:b-g the following 15 years of his ofiScial 
rn.'-.'vdy published a great number of works on 
the treatment and education of the blind. He 
was also one of the principal founders of the 
Aid Society for the Blind, established at Paris 
in 1851. His more important publications in- 
clude; Plan de V organisation de Tinstitution 
des jeunes aveugles (1833) ; Btatisque comparie 
des aveugles (1854); De la reforme du mont- 
de-piete (1855). 

DUFAtTRE, du'f6r', Jules Aemano Stanis- 
las (1798-1881). A French statesman, born 
in Saujon, Cliarente-Inferieure. He studied law 
in Paris, was chosen deputy from Saintes in 
1834, and acquired great influence in the Lib- 
eral party, of which he had been chosen a life 
member in 1876. In 1863 he was elected to the 
Academy, taking Pasquier’s place. He was ap- 
pointed Councilor of State in 1836 and Minister 
of Public Works in 1839, In 1844 he was chosen 
Vice President of the Chamber and after the 
revolution of 1848 was Minister of the Interior. 
Louis Napoleon gave him the same office, but 
after the coup d’4tat he returned to the practice 
of law. In the formation of the Third Republic 
he took an active part. He was made Minister 
of Justice in 1871, 1875, and 1877; but when 
Gr^vy became President, in 1879, Dufaure re- 
signed permanently from the ministry, though 
he continued in the Senate. Consult G. I^cot, 
M. Dufaure, sa^ vie et ses discours (Paris, 1883,). 

DUFAY, dii'f A', Guillaume ( c.1400-74 ) . 
The greatest master of the first Flemish school 
of composition. He was born probably at Chi- 
mav in Hainaut. From 1428 to 1837 he was 
a singer in the Papal Chapel, from 1442 to 1449 
he lived in Paris, and he died in Camhrai. 
Many reforms .regarding musical notation are 
attributed to him. At any rate, he cultivated 
four-part writing with such success that since 
then it has always been reg^ded as the founda- 
tion of all choral writing.' Numerous compo- 
sitions are preserved in various libraries, and 
selections from his masses, motets, and chan- 
sons; have beem published by Haberl and Stainer. 
Consult F. Haberl, ^Wilhelm Hu Fay,” in Bdur 
st^ne fur Musihgeschichte (Leipzig, 18^ )V 
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and J. Stainer, Dufay arid his Contemporaries 
(London^ 1898). 

DDEE, J^XEXAXDER (1806-78). A Scottish 
missionary to India, born at Auehmayle, Perth- 
shire. He was educated at the University of 
St. Andrews, was ordained to the ministry of 
the Church of Scotland in 1829, and in the same 
year was sent as the first missionary of that 
church to India. He established his headquar- 
ters at Calcutta and decided to conduct his 
work on a new basis, by founding a school which 
should later expand into a college and in which 
the English language should be used for in- 
struction, first in the Bible, and secondly in 
Western knowledge generally, and so to make 
an appeal to the upper classes. His plan was to 
carry on evangelistic activity largely by means 
of educated native preachers. Upon the dis- 
ruption of the Church of Scotland, in 1843, he 
adhered, with all other foreign missionaries of 
the denomination, to the Free church. He was 
therefore obliged to surrender the mission, with 
its entire equipment, to the Establishment, to 
which it legally belonged. Soon, however, he 
developed a new institution larger and more 
efficient than the old, with branch schools in 
surrounding villages. In 1849 he was com- 
pelled by ill health again to visit Scotland, 
where he remained until 1856. In 1851 he was 
called to the chair of the General Assembly of 
the Free church and in 1854 traveled and spoke 
in the United States. He assisted in founding 
the University of Calcutta and in 1864 perma- 
nently returned to Scotland. He was appointed 
the first professor of \ theology at 

New College, Edinburgji, ui 1^67 and in 1873 
was again elevated to the chair of the General 
Assembly. It was chiefly through his agency 
that the Livingstonia Free Church Mission, on 
Lake Nyassa, Africa, was organized. His publi- 
cations include The Church of Scotland’s India 
Mission (1835), and The WorldAVide Crisis 
(1873), Consult Smith, The Life of Alexander 
Dujf, D.D., LLJD, (London, 1879). 

DUFF, Archibald (1845- ). An Eng- 

lish Old Testament scholar, born in Fraserburgh, 
Aberdeen, He was educated at McGill Univer- 
sity, Montreal, at Andover Theological Semi- 
nary, at Halle, and at GQttingen. Before study- 
ing theology he was (1864-69) a high-school 
teacher in Canada. In 1878 he became professor 
of Hebrew and Old Testament Theology in the 
(Congregational) United College at Bradford. 
In 1874-94 he was an editor of the Bibliotheca 
Sacra. His more important works were:' Old 
Testament f ■ (1891; 1900); Hebretv 

Orammar . V'- ■ Theology and Ethics of 

the Eebreios (1902) ; “First and Second Esdras” 
( 1903 ) , in Temple Apocrypha; Abraham and the 
Patriarchal Age (1903) ; Modern Old Testament 
Theology (1908); History of Old Testament 
Criticism (1910); and, translated from the 
German of Huhin, the Book of the Twelne 
Prophets (.1912). 

DTJFFy Mart Ann (1794-1857). A tragic 
actress, in her time the greatest upon the 
American stage. Her maiden name was Mary 
Ann Hyke, and she was bom in London. She 
made' her d4but in Dublin in 1808, and there she 
became the wife of an Irish actor named John 
Duff, with whom she came to America in 1810. 
She first appeared in Boston as Juliet and made 
her reputation in this and •other tragic rOles, 
including Ophelia, Desdemona, and Lady Mac- 
beth. In 1821, in Boston, she played Hermione 


in The Distrest Mother so powerfully that Ed- 
mund Kean feared it might be fi rcr'-tt'-n that he 
was the “star.” She first appea'‘i i i»i N-. . York 
in 1823, as Hermione, to the Orestes of the elder 
Booth- In 1828 she played at Drury Lane, Lon- 
don, but soon returned to America. In 1835 she 
played for the last time in New York and was 
married to Mr. Seaver, of New Orleans. There 
occurred her farewell to the stage in 1838. 
Consult Ireland, Mrs, Duff (Boston, 1882). 

DUFF, Mountstuaet Elphinstone Grant 
(1829-1906). An — ■ ' . -• * and man 

of letters, bom at “ " • He studied 

at Edinburgh and Balliol College, Oxford, was 
called to the bar in 1854, and from 1857 to 1881 
sat in Parliament for the Elgin Burghs, rising 
to be Undersecretary of State for India (1868- 
74) and for the Colonies (1880-81). From 1881 
to 1886 he was Governor of Madras, and on his 
return to England acted as president of the 
Royal O, <,gr.! :>’■ u ,!l *=^.»i‘ety (1889-93) and the 
Royal 11 '-I'T-b.il (1892-99). His writ- 

ings include a number of studies in foreign 
polities, memoirs of Henry Sumner Maine ( 1892) 
and of Renan (1893), Miscellanies, Political 
and Literary (1878), and Notes from a Diary 
(1897-1905), covering the years 1851-1901, 
Consult the essay on the “Diaries” in Wilfrid 
Ward’s Ten Pe>'sonal Studies (London, 1908). 

DUFCFEBIN AND AVA, a^va, Frederick 
Temple Hamilton Blackwood, Marquis of 
(1826-1902). A British diplomat and states- 
man. The only son of the fourth Lord Duf- 
ferin, he was born in Florence, Italy. He was 
educated at Eton and Oxford. He became 
fifth Baron Dufferin, of Clandeboye, Ireland, at 
the death of his father, in 1841, and was lord in 
waiting to the Queen for several years, under 
two administrations. He distinguished himself 
by literary production and in 1855 was attached 
to the Austrian mission. In 1860 he was sent 
as British commissioner to Syria to inquire into 
the massacre of Christians. In 1864 he was 
appointed Undersecretary of State for India; in 
1866, Undersecretary for War; and Gladstone 
in 1868 made him Chancellor of the Duchy of 
Lancaster. From 1872 to 1878 he was Governor- 
General of the Dominion of Canada. He was 
Ambassador to Russia from 1879 to 1881. While 
Ambassador to Turkey (1881-84), he went to 
Egypt to restore order after Arabi Pasha’s re- 
bellion. His viceroyalty of India (1884r-88) was 
marked by the annexation of Burma, and an 
amicable delimitation of the Afghan frontier 
with Russia, after the Penjdeh affair. He was 
Ambassador to Italy from 1888 to 1891 and 
Ambassador to France from 1891 to 1896, when 
he retired from the diplomatic service. From 
1891 to 1895 he was Lord Warden of the Cinque 
Ports. He received a number of titles, including 
an earldom in 1871 and the marquisate of Duf- 
ferin and Ava in 1888. The degree of LL.D. was 
con fen cd upon liiin >)y several universities and 
college's. Oxford Uuivcr-.ity gave him the de- 
gree of D.C.L., ahd Punjab University, a doctor- 
ate of Oriental learning. In 1878 he was elected 
president of the Royal Geographical Society and 
in 1801 lord rector of Glasgow University. 
Among his published writings are: Narrative 
of a jornmey from Oxford to Shibhereen during 
fh^ Year of tf^e Irish Famine! (1846-47) ? Let- 
ters frdm High Latitudes, descriptive of a yacht 
voyage to Iceland (1859); Contributions to eln 
Inquiry into the State of Ireland (1866) ; Irish 
Emigration and the Tenure of Land in Ireland 
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(1867); ^Speeches and Addresses (1882). His 
wife, Harriet Hamilton, is well known for her 
philanthropic work among the native women of 
India and for the iiirc7'''',riiitr books: The Eecord 
of Three Years’ l\uru (bSSO); Our Vice-Regal 
Life in India (1890); My Canadian Journal 
fl891). Consult Lyall, Life of the Marquis of 
Dufferin and Ava (London, 1905). 

BTJPP-GOBBOH, Lady Lxjcie. See Gobdox. 

BTJPP^IELB, George (1794-1868). A Pres- 
byterian clergyman, born at Strasburg, Pa., a 
grandson of the Eev. George Duffield (1732-90), 
who was for a time chaplain to Congress. He 
'■ ’ at the University of Pennsylvania in 
icrii ana was ordained in 1815. He had charges 
successively in Carlisle, Pa. (1815-34), Philadel- 
phia, Hew York City, and Detroit (1838-68), 
and from 1840 to 1848 w^as regent of the Uni- 
versity of Michigan. He was di=tirigiM>-h."d by 
a progressive spirit and was j[ 1 Driiimiil;. i-ien- 
tified with the ^"new-school” movement. In 1832 
he was tried for heresy, but was acquitted. In 
1862 he was moderator of the New School Gen- 
eral Assembly. His publications include: Re- 
generation (1832) ; Claims of Episcopal Bishops 
Examined (1842) ; Travels in the Holy Land; 
The Divine Organic Law, ... or Capital Pun- 
ishment for Murder Authorized hy God (1848). 

BTTPPIKLB, George (1818-88). An Ameri- 
can Presbyterian clergyman, son of the preced- 
ing, born at Carlisle, Pa. He graduated at Yale 
in 1837 and at Union Theological Seminary in 
1840. He held pastorates in ' Brooklyn, N. Yh 
(1840-47), Bloomfield, N. J., Philadelphia, Pa. 
(1852-61), Adrian, Mich. (1861—65), Saginaw’, 
Mich. (1869-77), and Lansing, Mich. (1877-80). 
He WTTote many hymns, of which “Blessed Sav- 
iour, Thee I Love” (1851) and “Stand up. 
Stand up for Jesus” (1858) are the best known. 

BTJPPIEIjB, John Tho^ias ( 1823-1901 ) , An 
American clergyman and mathematician, born 
at McConnellsburg, Pa. He graduated at Prince- 
ton in 1841 and at the Theological Seminary in 
1844 and in 1851 was ordained to the ministry 
of the Presbyterian church. From 1847 to 1850 
he was adjunct professor of mathematics at 
Princeton, in 1850 was appointed professor of 
mathematics, and from 1862 to 1871 was also 
professor of mechanics. He wrrote The Prince- 
ton Pulpit (1850) and various monographs, in- 
cludiii'jr Philosophy of Mathematics (18GG). 

DTJFPIELI), Samuel Wuxotjghby (1843- 
87). An American Presbyterian clergyman and 
hymnologist, son of George Duffield (1818-88). 
He was born in Brooklyn, N. Y., and was edu- 
cated at Yale, where he graduated in 1863. 
After 1882 he preached in Bloomfield, N. J. His 
publications include: Warp and Woof, a book of 
verse (1870); English Hymns: Their Authors 
and History (1886) ; Latin Hymn-Writers and 
their Hymns (1889), a posthumous publication, 
completed bv Robert Ellis Thompson. 

DTJFPIELB, William W.ard (1823-1907 i . 
An Ameilcan soldier, born at Carlisle, Pa* He 
graduated in 1841 at Columbia, served in the 
Mexican War, and was engineer in the con- 
struction of several railways. In 1861 he wras 
appointed lieutenant colonel of the Fourth 
Michigan Infantry, during the Civil War was 
twice wounded at Murfreesboro, and rose to be 
brigadier general and brevet major general. 
From . 1S7S to 1879 he was a member of the 
MifibigavTi ,$enate,^ later was actiye as a railway 
^ngjneer, in 1692,-93 was United States engineer 
on the Whitj^ and Wabash rivers, and in 1894r- 


98 was superintendent of the United States 
Coast and Geodetic Survey. In the Survey Re- 
port for 1895-96 he published a valuable table of 
10-figuTt' logarithms to 100,009, newly calculated. 

BUFPY, Sir Charles Gavan (1816-1903). 
An Irish patriot and author, born in the County 
of Monaghan, Ireland. In 1842 he founded, in 
company with Thomas Davis and John Dillon, 
the Dublin Nation, as the organ of the Young 
Ireland party. In 1846 O’Connell quarreled with 
the Young Ireland party, which thereupon re- 
organized under the name of the Irish Confedera- 
tion. With other members of that body Duffy 
was tried for treason felony (1848), but was 
acquitted. He then revived the Nation, founded 
the Irish Tenant League, was elected to the 
House of Commons (1852), and established the 
Independent Irish party, but, on account of the 
opposition of the ultra-Roman Catholics, re- 
signed in 1856 and emigrated to Australia, where 
he took up the practice of law. He became 
Minister of Public Works in Victoria (1857), 
entered the Parliament there, and was Prime 
Minister in 1871. He was knighted in 1873. 
Returning to Europe in 1880, he took up his 
residence at Nice. He published Ballad Poetry 
of Ireland (1845), which has passed thrtmiih .'>0 
editions; Young Ireland (1880), and it- soq-id, 
Four Years of Irish History (1883), which to- 
gether cover the period from 1840 to 1850; Con- 
versations with Carlyle (1892); Memoirs 
(1898); and other works. Its disHllation of 
the essence of Irish history into a brief, rapid, 
and interesting narrative makes his Bird’s-Eye 
View of Irish History { 1882 ) an extraordinary 
tour de force. 

BTJFOTTB, dii'foor^, Charles Valentin 
(1827-1903). A French archaiolofrl^t, born in 
Paris. He was for some time in tiie library 
of the H6tel de Ville and contributed much to 
the best French magazines. His scholarly works 
have placed him among the foremost French 
archseologists. They include: Les chamiers des 
^glises de Paris (1866) ; Recherches sur la danse 
macabre (1873).; Le vieitx Paris, ses derniers 
vestiges (1878); Bibliographie artistique, his- 
torique, et litteraire de Paris avant 1789 
(1882). 

BETFOtTB, Guillaume Henri (1787-1875). 
A Swiss general, known also as a cartographer 
and military writer. He was born at Constance, 
Baden, and studied at the Polytechnic School of 
Paris, after which he received a eonamission. in 
the French Engineers. After the fall of Napo- 
leon he entered the Swiss service and was 
rapidly promoted. In 1847 he^ commanded the 
federal forces in the war against the Sonder- 
bund, which he brought to a speedy termination. 
Among his published works are: Permanent 
Fortifications (1850): A Manual of Military 
Tactics 11^42); a treatise on the Artillery 
of Ancient and Mediceval Times (.1840). .His 
military map of Switzerland is a masterpiece of 
its kind. 

BTJPOUR, Jean Marie Leqn (1780-1865). 
A French entomologist. He was bom at Saint- 
Sever-sur-rAdour, wlu-rc he practiced medicine 
until his death. 1-Ti'=' investigations on the 
anatomy and metamorphoses of spiders, grass- 
hoppers, scorpions, and other insects appeared 
in a series of more than 20Q articles whic^fi 
.were published in the Annales des sciences natur 
relies, the Annales de la Boci&te entomologique 
de France, and similar publications, during a 
period of 50 years (1811-61). One of hia mc^ 
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important discoveries was that of the parasitic 
Gregarinidae. His works also include Relation 
de voyage dans les moyitagnes Maiidites (1821), 
and Recherches sur les liemipteres (1833). 

DIJFB!]&1^3‘0'2', dii'fra'nwa', Pieeiie Aemand 
Petit (1792-1857). A Frenc’ ' ' 

• .d' He was born at ' 

< -I at the Ecole Polytechnique and 

the Ecole des Mines, was appointed a professor 
in the latter, and in 1848 became its director. 
In 1840 he was elected a member of the Acad- 
emy of Sciences, His principal achievement as 
a scientist was the execution, in collaboration 
with Elie de Beaumont, of a geological map of 
France (1841), the publication of which, from 
the fact that it was the first prepared of an 
entire country, was an important event in the 
learned world. In connection with this work 
he spent 13 years of exploration in France, 
England, and northern Spain. He also devised 
a new system of classification of minerals, based 
on cT'wt.illogicpi’v. He was a member of the 
Ai o'l Sc!en(-<'- and a commander of the 

Legion of Honor. His writings include: Voy- 
age metallurgique en Angleterre (2d ed., 1837— 
39), -with Elie de Beaumont; Explication de la 
carte geologique de la France (1841—48), also 
with Elie de Beaumont; a Traite complet de 
mineralogie, wdth atlas (1844-45). 

EtrFBESNY, du'fra'ne', Charles Bivi^iee 
(1648-1724). A French writer of comedies, 
born in Paris. He was valet de chambre to 
Louis XIV and later inspector of the Boyal 
Gardens, in which capacity he introduced many 
innovations from England. His comedies, L’Es- 
prit de contradiction (1700), Le mariage fait 
et rompu (1721), Le double veuvage (1701), 
still enjoy high rank for their brilliant repartee. 
His Amusements serieux et comiques (1705; 
1009) became the prototype of Montesquieu’s 
Lettres persanes. His second wife was his 
washerwoman, whom he married to satisfy the 
debt he owed her. 

BITGAjN’HE, dd-ghn', Augustine Joseph 
Hickey (1823-84). An American author, born 
in Boston. He early achieved some reputation 
as a poet by his Hand Poems (1844), a collec- 
tion of verses previously published in news- 
papers. He was a founder of the American, or 
“J^ow-Nothing,” party, and served in the Civil 
War as colonel of the 176th New York Volun- 
teers. Subsequently he was active as an author 
and journalist and for many years was con- 
nected with the New York Tribune, A list of 
his works includes the following: Comprehen- 
sive Summary of ' General Philosophy (1845); 
The Iron Hafp (1847) ; This Lydian Queen 
(1848); Poetical Works (1856); Utterances 

(1864) ; ^ a-hp'f O'ld Prisons (1865) ; The Fight- 
ing Quakt'rt^ ' ; Governments of the World 

(1882). - - 

BXTGAZON, Rose Lef^ivre (1755-1821)’. A 

French actress, wife of Jean Baptiste ‘Henri 
Dugazon, whom she divorced soon after their 
marriage. She was the daughter of a dancing 
master in Berlin and first appeared on the 
stage as a dancCr at the age of 12, but made 
her d^but at'the Comedie Italienne in 1774 in 
a singing part. Two years later she was ad- 
mitted into the company as ‘‘societaire” and 
continued to act in Paris with uninterrupted 
success for more than 20 years. She was es- 
pecially successful in her portrayal of such 
types of character as Jenny in La dame blanche 
and Berthe de Simiane in Les mousquetaires de 


la reine^ and later of young mothers and more 
matronly types such as Marguerite in Le pre 
aux clercs and tlie Queen in La part du diahle. 
These types of character came to be known as 
‘"Dugazons” and ‘^^meres Dugazon s.” 

DHG^DALE, Sir William (1605-86). An 
English antiquarian and historian, born in War- 
wickshire. His researches into the early history 
of Warwickshire and his adherence to the royal 
cause led to his being knighted and to his hold- 
ing a number of offices in the College of Her- 
aldry. His greatest work is the Antiquities of 
Warwickshire (1656; 2d ed., 1730), which has 
been the model for many county histories. 
Among his other works are: Monasticon Angli- 
canum (1655-73), written in part by Robert 
Dodsworth; The Baronage of England (1675— 
76) ; Origines Juridicales, or Historical Memoirs 
of the English Laws (1666) ; Short View of the 
Late Troubles in England (1681); The Ancient 
Usage in Bearing Arms (1682). Dugdale be- 
queathed more than 27 folio manuscript vol- 
umes, writen in his own hand, to the University 
of Oxford. They are now in the Bodleian Li- 
brary, the Heralds’ College, and the Ashmolean 
Museum. 

DXTGES, du'zha', Antoine Louis (1797-1838). 
A French naturalist, born at Mezieres (Ar- 
dennes). He was professor of pathology at 
Montpellier until his death. During the last 
two years of his life he was rector of the uni- 
versity. He was a skillful surgeon and one of 
the foremost zoologists of the time. He investi- 
gated the anatomy of spiders, moths, frogs, and 
vertebrata. His publications include: Re- 
cherches sur les maladies les plus imporfantes 
des nouveaunes (1821); Manuel d’ohstetrique 
(1826; 3d ed., 1840); Recherches sur les batra- 
chiens (1834); Physiologic comparSe (1838-39). 

DTTGGAB, Benjamin Minge (1872- ). 

An American plant ■ -i-.L. ’ .C b. -i. .--t Gallion, 
Ala. He studied a- I : -i •• schools, 

including Alabama Polytechnic Institute (B.S., 
1891), Harvard, and Cornell (Ph.D., 1898), and 
in Germany, Italy, and France. As a specialist 
in botany, he held various positions in experi- 
ment stations aV'"* c-ilb gf- i.riU 1901, when he 
was appointed i;!i\ ■''olo-ji-i n the Bureau of 
Plant Industry, UsvKd Siatr- Department of 
."I He was professor of botany at 
I of Missouri from 1902 to 1907 

and thereafter held the chair of plant physi- 
ology at Cornell. He was vice president of the 
Botanical Society of America in IQlAmnd 1914. 
His publications include Fungous* Disedses of 
Plants (1909), add Playif Physiology i 1911 ). be- 
sides bulletins of the United States Department 
of -Agiiculture. 

DXJGMOBE, Arthur RAjd^lyefe (1870- 
) . An English naturalist and animal pho- 
r. born in Wales and educated at Eliza- 
1 m ill Collt'ge. Guernsey, England, and at Tur- 
xelPs School, Smyrna. He studied printing in 
Naples and in Rome (1887—88) and in 1889 came 
to the United States, where he continued his art 
work and also studied natural history. In 1898 
he began to make careful use of the camera 
as a means of securing lifelike portraits of 
wild birds and animals. His skill in this work 
soon made him famous and gave him material 
for numerous magazine articles and several 
books of first-rate importance to the literature 
of natural history, because of the accuracy of 
his observation and the remarkable fidelity of 
his' photographic illustrations. His most <^- 
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traordinary achievements with the camera are 
preserved in his hook entitled Camera Ad'cen- 
tures in the African Wilds (1910), which con- 
tains his e^^erience (many of them extremely 
hazardous) in photographing African big game. 
Another very valuable as well as interesting 
volume is The Romance of the Newfoundland 
Caribou (1913), in which he gathered the re- 
sults of nine seasons of patient and successful 
camera hunting of that wary animal. His other 
works include: Nature and the Camera (1902); 
Nature Portraits (1903); Bird Homes (1904); 
Wild Life and the Camera (1912). 

HlJGrOHG^ (Malay duyong, Javanese duyung) , 
A sirenian or “sea cow” (q.v.) of the family 
Halicoridse and genus Halicore, or, according to 
some authors, Dugongidse and Dugong. It is dis- 
1 h' d by its well-developed dentition and 
especially by the fact that in the males the 
incisors of the upper Jaw are elongated almost 
into tusks; also by the fact that the tail is 
forked or crescent-shaped, and the sv imming 
paws are destitute of any vestiges of nails. In 
general form it much resembles the manatee 
(q.v.). The skull is remarkable for the sud- 
den bending downward of the upper jaw almost 
at a right angle. The upper lip is large, thick, 
and fleshy, covering the prominent incisors and 
forming a kind of snout, “something like the 
trunk of the elephant cut short across.” The 
eyes are very small and are furnished with a 
third eyelid or r^ctitn finer membrane. The skin 
is smooth and li- < jiim: that of the Australian 
species yields a valuable oil, used sometimes in 
medicine, the demand for which has caused the 
animal to be almost exterminated in that region. 
The dugong is marine, inclined to gather near 
the shore in herds, which formerly sometimes 
numbered hundreds, and browses, with its head 
beneath the water, on the algse which grow on 
submarine rocks in shallow seas. It is usually 
pursued in boats and speared. The female pro- 
duce one young one at a hirth and shows an 
affection for it which is proverbial among the 
Malays. When the young one is taken, the 
mother is easily secured. Its habit of' raising 
its round head out of the water and of carrying 
the young under the fore fin seems to have given 
rise, among the imaginative early voyagers in 
the Indian Ocean, to the h'gciivhiry boincr". half 
human and half fish, in a Million to v. Iii(h the 
name Sirenia was bestowed by Illiger on the 
order. (See Mebmaid-) According to Rtippell, 
it was with the skin of the dugong of the Red 
Sea that the Jews were directed to veil the 
tabernacle, and not “badger” skins, as trans- 
lated in the Authorized Version of the Bible. 
Three species of dugong are known — one from 
the vicinity of Australia {Halicore australis) y 
one from the Red Sea {HaUeore tabemacuU), 
and one from the East Indi^ {Halicore du- 
gong), See Manatee and Extinct Animals; 
and for fossil forms allied to the dugongs, see 
Halttukrtum. 

BHG-OTIB, JABBYI See Goxrmm, f : > ’ 

BXrGXTAY-TROTTIlT,. dii'gh' trbo'hN', RENife 
(1673-1736). One of the most celebrated priva- 
teers* and naval , ofiScers of France. • He was 
bora at Sainb-Malo-, of a family of rich ship- 
owners, and, after some schooling at Caen, em- 
barked ho. a* frigate at the age of 13. At 15 he 
was commander erf a privateer and b^an a mar- 
velous seri^‘ of sg^xploits,. capturing large 
<st transpoifs; j^d attaefemg and defeating ships 
cJrfthe Kne; The * atondy :&e -coasts of Ireland 


and Holland, the fishing banks of Spitzbergen, 
and the Spanish Main weie the scenes of his 
activity. As a reward for his ser\ices, Louis 
XIV gave him the command of a frigate in the 
royal navy. Captured and taken to England, he 
escaped and continued his destructive activity. 
In 1707 he attacked an English merchant fleet 
and its convoy, sank one frigate, and captured 
three others. In 1709 he destroyed the Brazilian 
fleet off the port of Lisbon- In 1711 he captured 
Rio Janeiro after a bombardment of 11 days and 
extorted a ransom of $300,000. For Ms services 
Louis XIV knighted him and made him suc- 
cessively chef d'escadre, lieutenant general, and 
naval commandant at Brest. ConsSt: his Me- 
moires (Paris, 1740) ; Richer, Vie de Duguay- 
Trouin (ib., 1879) ; the biographies of La 

Landelle (ib., 1876) and De Bona (ib., 1890). 

DTI GrtTESCUEil, du gAklaN', Bebteand 
(e.l320— 80). A constable of France, the most 
celebrated French soldier of Ms age. He was 
born ‘at the castle of Motte-Broons, near Dinans, 
Brittany, and entered the service of Charles 
of Blois by 1342. In 1354 he was knighted and 
went with the lords of Brittany to England to 
secure the release of his captive master. He 
gallantly relieved Rennes, besieged by the Duke 
of Lancaster, in 1356, and by Ms help the city 
held out until the truce of Bordeaux, in June, 
1357. He soon took service under the French 
King and after several brilliant actions was 
made lieutenant of Normandy and Count of 
Longueville in 1364. At the battle of Auray, in 
1364, he was taken prisoner, but was ransomed, 
and, becoming commander of the (^rand Com- 
panies (see Condottieee), led them into Spain, 
where he aided Henry of Trastamare in his war 
against Pedro the Cruel, and was made Con- 
stable of Castile, In 1367 he was taken pris- 
oner by the Black Prince, then in alliance with 
Pedro the Cruel. Being again ransomed, he 
again fought for Henry, who received the king- 
dom in 1369, and Du Guesclin for his great ser- 
vices was made Duke of Molinas. In 1370 he 
was made Constable of France and for 10 years 
was active and successful in driving the Eng- 
lish from the south and west of the country. 
In 1373 be seized , and held mefet of the strong- 
holds in the Duchy of Brittany. He died while 
besieging the fortress of Ch^teauneuf de Randon 
(q.v.). It is said that before his -death the 
garrison had already promised to capitulate, 
and that their commander led them out and 
placed the keys of the castle upon the cofiSn of 
the Constable. He was buried in the church of 
Saint-Denis- Du Guesclin was ugly in appear- 
ance, brutal in his manners, and unedueat^^l 
hut he had grteat natural abilities and profited 
by his long experience. Consult: Froissart, 
Chronicles; Luce, Histoire de Bertrand du 
Quesclin et da son 4poque (Paris, 1876) ; Stod- 
dard, Bertrand du Guesclin, Constable of Prance 
(London, 1897). . 

DHHAMEIi, du'a'mSP, Jean Marie Con- 
stant (1797-1872), A French mathematician, 
born at Saint-Malo. He occupied chairs in the 
Ecole Polytechnique, the Faculte des Sciences, 
and the Ecole Normale Sup^rieure. Besides 
numerous memoirs on mathematics, he published 
the following works: Prohl^mes cL drrrloppc- 
ments des mathematiques (Paris, 1823) : Cours 
d^analyse (ib.,. 1841-47) ; Elements de caLcuZ 
(•1856-57; 4th ed. by Bertrand. 1887) ; Cours 
de mecanique (1845-46) ; Des mithodes deww? les 
sciences de rensonnement (5 vols., ib., 1866— 72-; 
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2d ed., ib.j 187S-86). “Duhainel exerted a great 
influence by the clearness and precision of his 
teaching. Possessed of a mind more exact than 
profound, devoting himself especially to per- 
fecting the methods by which science pro- 
gresses, he had the honor of being the first to 
give a 'I- demonstration of the principles 

upon V ' U \ II'* infinitesimal calculus rests/^ 
(Paul Tannery.) 

DTTHAlSIEIi, Joseph Thomas (1841-1909). 
A Canadian prelate. He was born in Contre- 
coeur, studied at St. Joseph’s College, Ottawa, 
was ordained in 1863, and became Bishop of 
Ottawa in 1874 and Archbishop in 1886. 
Through his efforts the college at Ottawa ob- 
tained the powders of a Catholic university. 

DITHAMEL EXT MOISTCEATJ, du'a'mgP du 
mON'sd^, Henri Louis (1700-81). A French 
botanist. He was born in Paris and devoted 
himself to botany and arboriculture. He dis- 
covered that a disease of the saffron plant is 
caused by a parasitic fungus attacking the roots. 
In company with Buffon, and also independently, 
he experimented in vegetable and animal physi- 
ology. He was also interested in nautical mat- 
ters and during the latter part of his life was 
engaged as inspector general of marine for the 
channel district of the French coast. On ac- 
count of his researches in arboriculture he was 
elected a member of the Academy of Sciences 
of Paris. His most important publication is 
Traits des arhres et arhustes, qui se culiivent en 
France en pleine terre (2 vols., Paris, 1755; 2d 
ed., known as 'Nouveau Duhamel, ed. Etienne 
Michel and others, 7 vols., Paris, 1801-19). 
Other publications on arboriculture appearing 
between 1757 aud 1783 were TraitS des arhres 
fruitiers and Pomona GalUca, 

ETTHM, Bernhard L AWARD (1847- ). A 

German Protestant biblical scholar, born at 
Bingum, Hanover. He was educated at Gottin- 
gen and taught there from 1877 to 1889, when 
he went to Basel as professor of Old Testament 
theology. Among his brilliant works are: 
Theologie der Propheten (1875); XJeher Ziel 
und Methods der Theologie (1889) ; Kosmologie 
und Religion (1892) ; Das Geheimnis in der 
Religion (1896]r; Die Entstehung des Alien 
Testaments (1897-1906) ; Das Kommende Reich 
Gottes (1909; Eng. trans., by Duff, 1911) ; 
translations in the metre of the original of 
Job (1897), the Psalms (1899), Jeremiah 
(1903), and Habakkuk (1906); and commen- 
taries on these books and on the 12 minor 
prophets (1911). In Isaiah he attempted to 
separate certain passages in chaps, xlii, xlix, 1, 
iii, and liii as ‘^servant” songs; and in Jere- 
miah he set up elaborate metrical tests of style. 

EtteBIEra, d\i'rmg, Eugen Karl (1833- 
) . A German philosopher and economist. 
He was born and educated in Berlin. After 
practicing law for three years he w'as compelled 
to abandon that profession in 1854 because of 
an affection, of the eye which eventually re- 
sulted in blindness. He was lec^rer on philos- 
ophy and political economy at the University 
of Berlin from 1864 until 1877. His philosoph- 
ical standpoint is often called materialistic, 
but the epithet does not do justice to his 
views. He believed in the competency of reason 
to comprehend reality. Actual reality as it 
appears* in our experience is for him the only 
real existence and is thoroughly rlational. He 
strenuously denies the Kantian- doctrine' that 
the categories ffl-v.) of time and space have 


only subjective validity. In ethics he is an 
opponent of egoism and pessimism. His writ- 
ings, however, are full of bitter personalities. 
In 1877 be was deprived of the jirivihgo of 
lecturing at the University of Berlin boeau-«(* 
of bis violent attacks upon his colleagues in 
his works. His economic works frequently 
show the influence of Henry C. Carey, Among 
bis most important publications are: Natiir- 
licJiG Dialektih (1865); Der JVert des Lebens 
(5th ed., 1894) ; Kritisehe Geschichte der 
Philosophie (4th ed., 1894) ; Kritisehe Ge- 
schichte der allgemeinen Principien der Me- 
chanih (3d ed., 1887), considered “^ne of the 
best works on that subject; Kritisehe Geschichte 
der N ationalbhonomie und des Sozialismus (3d 
ed., 1879) ; Die Judenfrage als Frage des Ras- 
sencliarakters (5th ed., Berlin, 1901); Bitte 
und Kultur der VolJcer (4th ed., 1892) ; Kursus 
der Philosophie (1875); Logih und Wissen- 
schaftstheorie (1878); Die Grossen der mod- 
ernen Litteratur popular und kritisch nach neuen 
Gesichtspunkten dargestellt (1893); Logih und 
Wissenschaftstheorie (1905); Robert Mayer' 
(1904); Sociale Rettung durch wirhliches 
Recht statt Rauhpolitik und Knechtsjuristerei 
( 1907 ) . Consult Doll, Eugen Duhrring : Etw<LS 
von dessen Character, Leistungen und reforma- 
torisc hem Beruf ( 1893 ) . 

EUHHrlHG, dod'ring, Uoxns Adolphus (1845- 
1913). An American di rui. iohj'jN* . born in 
Philadelphia, Pa. He gr.uiii.iUil in I'u medical 
department of the University of Pennsylvania 
in 1867 and in 1867-68 was a resident physi- 
cian of the Philadelphia Hospital. In 1868-70 
he studied dermatology in European hospitals 
and in the latter year established in Philadel- 
phia a dispensary for cutaneous diseases. He 
was appointed clinical lecturer on dermatology 
at the University of Pennsylvania in 1871 and 
professor of diseases of the skin in 1876. His 
publications include an Atlas of Skin Diseases 
(1876) and a Practical Treatise on Diseases of 
the Shin (1878), the latter having been trans- 
lated into Italian, Kussian, and French. 

EUIFFOPRirGGAR, dw^'fd-pru'gar, Caspar 
(1514-71). One of the first-known violin 
makers in Europe. He was born at Freising, 
in Bavaria, but nothing authentic is known of 
his early career, except that his original name 
was Tieffenbrucker; the change from that to 
the one by which he is best known having been 
caused by his residence in Italy and France, 
in which latter country he was finally natural- 
ized (1559). He was long reputed to have been 
the first maker of violins in Europe, but this 
claim has been seriously challenged by Dr. 
Coutagne in his Gaspard Duiffoproucart et les 
luthiers lyonnais du XVIe si^cle (Paris, 1893). 
This authority claims that all the intrnments 
known as DuifTopruggar violins were really the 
handiwork of Vuillaume, who is supposed to 
have got his ideas from a viola de gamha made 
by Duiffopruggar. 

' DUIKER, or EXTYKEH, diflcglr or doi^ker 
(Dutch, diver). 1. One of the small African 
antelopes?, or duikerboks, of the genus Oephalo- 
lophus, often, but confusingly, called bnshbucks 
by EngEsb ; residents and sportsmen; especially 
Cephaloldphus grirnmi. They abound in for- 
ested and bushy' districts, moving about in 
small parties, leaping among the rocks, and 
dodging into and through the thickets with 
surprising agility, while their plain colors 
render them practically invisible when quiets 
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All have very convex foreheads and very large 
eyes and ears, between which, in both sexes, 
rise two little spike horns and a median tuft 
of stiff hairs. All these antelopes feed largely 
on berries and small fruits, and their flesh 
has an excellent flavor. The typical species 
known in the north as deloo is very common in 
southwest Africa. It is about 26 "inches high, 
variable in color, and often tamed as a pet. 
The redbuek of ISTatal differs mainly in its red- 
dish bay color. The Natal jungles also contain 
the diminutive bluebuck, or pygmy antelope 
{Gephalolophus monticola) , which is the small- 
est of the score or more of species in this 
genus, standing only 13 inches high; they 
“are smaller and lighter in build than a hare 
and are of a bluish mouse color.” The hegoleh, 
or madoqua {Gephalolophus ahyssinicus) of 
Abyssinia or Beni Israel ( q.v. ) ; the philan- 
tomba {Gephalolophus maxicelli) of Sierra 
Leone; the wood antelope of the west coast 
{Gephalolophus sylvicultor) ? and the zebra an- 
telc^e {Gephalolophus dorice) , also of West 
Africa, are notable species — the last-named of 
large size and golden brown in color, striped 
with black bands across the back and loins. 
Consult: Schweinfurth, Heart of Africa (Leip- 
zig, 1878), and other books of African explora- 
tion; also, Randall. Proceedings Zoological 
Society of London (London, 1895) ; Sclater, 
Mammals of South Africa (ib., 1900) ; Lydek- 
ker, Game Animals of Africa (ib., 1908). See 
Colored Plate of Antelopes. 2, In South 
Africa, a diving bird, as a cormorant or the 
darter {Plotus leraillanti) , the latter illus- 
trated in the Plate of Fishing Bieds. 

DUrL'IAN' C0I7U3Or. A column erected 
in the Forum at Rome in honor of the naval 
victory of Gaius Duilius (q.v.) over the Cartha- 
ginians. The name columna rostrata (rostral 
column), the class to which this belongs, was 
given to columns commemorating naval vic- 
tories (from rostrum, the beak of a ship), 
as they had on each side projections in the 
form of such beaks, which were usually the 
actual beaks of the captured vessels of the 
enemy. Michelangelo’s restoration of this column 
is in the Palazzo de’ Conservator!, on the 
Capitoline Hill. Its pedestal retains a portion 
of the inscription which was on the column 
erected in Imperial times, to take the place of 
the original, which had been destroyed by 
lightning. 

DHILrcrS, dfl-ilT-us, Gaitts. Roman consul 
in 260 B.c. and victor in the great naval battle 
against the Carthaginians <'IT tht* proinor.torv 
of Mylae, northwest of Messjin:i. '^ic*il\. In the 
spring of 260 the Romans hmriclu-d a I'hri of 
120 vessels. Duilius’ colleague, Gnaeus Corne- 
lius Scipio, was first appointed commander. 
Having attempted to capture Lipara with the 
first 17 vessels prepared, he was blockaded by 
the Carthaginians in the harbor of that island 
and was captured with his entire squadron. 
Duilius thus succeeded to the command and 
with the main Roman fieet met the enemy ad- 
TOTTcfTig from Panormus. The inferiority of 
the Roman vessels and crews was counter- 
balaneed by the successful use of a boarding 
bridge* whl^ Duilius had invented. The Roman 
vess^tef ran closely alongside the enemy,, dropped 
the bridge, and • thereby grappled the shaps 
together. ^ The conditions thus approximated 
those of a cbni^eti' dnr landv Of the Carthaginian 
Duilius sank orifeaptaredi&O galleys, includ- 


ing the commander’s flagship, taken from Pyr- 
rhus. The immediate effect of this victory 
was, of course, to turn the tide of the war, 
but its ultimate result was far greater. Rome 
became forthwith a naval power, able to dis- 
pute with Carthage the supremacy of the Medi- 
terranean. Duilius celebrated the first naval 
triumph in Roman history. He was honored 
by a memorial column. See Columna Ros- 

TBATA ; DUILIAN COLUMN. 

DTTISBXTRG, doo'is-b\irK. A town of Rhenish 
Prussia, situated about 15 miles north of 
Dusseldorf, between the Ruhr and the Rhine, 
with both of which it is connected by a canal 
(Map: Prussia, B 3). In 1905 the neighbor- 
ing cities of Ruhrort and Meiderich were in- 
corporated with it, and their joint harbors, 
including the Rhine, Ruhr, and artificial har- 
bors, are said to comprise the largest river 
harbor in the world. Among its numerous 
churches that of St. Salvator, a handsome 
Gothic edifice of the fourteenth century, con- 
tains some intiM-finir mural decorations and 
the tomb of iW‘ fiiitioii-* geographer Mercator. 
It has a beautiful new rathaus, built in 1901, 
and a museum. The streets are well laid out, 
and all modern conveniences are controlled by 
the municipality. The manufactures of Duis- 
burg grew with the improvement of its water 
front. It is the central mart of the West- 
phalian coal and iron trade and in turn has 
huge imports from Spain, Sweden, Russia, the 
United States, and countries of North and 
South America. It has iron foundries, blast 
furnaces, machine works, steel and brass works, 
important chemical works and factories manu- 
facturing malt liquors, asphalt, glue, varnish, 
furniture, tobacco, soda, sulphuric acid, soap, 
starch, and sugar. In addition to the products 
manufactured in the city, the exports include 
those of the surrounding country, viz., iron 
ore, coal, and grain. The total tonnage en- 
tering and leaving in 1912 amounted to 20,570,- 
000. Pop., 1900, 92,729; 1905, 192,346; 1910, 
229,483. Duisburg is an ancient town. It was 
the Castrum Deutonis of the Romans and the 
Dispargum of the Franks. It was strongly forti- 
fied by Charlemagne. In the thirteenth century 
it became a member of the Hanseatic League, 
afterward a free town of the Empire, and 
later a part of the territory of Cleves, but at 
the close of the Napoleonic wars it was handed 
over to Prussia. 

BUJARDIlTy dp'zhar'daN', Felix (1801-60). 
A French zoologist, horn at Tours, France^ 
April 5, 1801. He studied at Tours and in 
Paris and was later professor of zoology in the 
Faculty de Rennes. He wrote many works on 
worms, insects, etc., including Bistoirc nuturclle 
des infusoires (1841), and Histoire riaturellr dcs 
helminthes (1844). He died at Rennes, April 
8, 1860. 

DUffARDIlT, Karel (1622-78)* A Dutch 
landscape, animal, and genre painter, bom 
probably in Amsterdam. He was a , pupil of 
Nikolaas Berchem and was influenced by Pot- 
ter, but went to Italy while still young and 
did not return to Holland for several years. 
His pictures have more of the Italian than the 
Dutch atmosphere. They usually represent 
landscape, with figures and animals painted 
with freshness and animation and broad and 
able technique. This is especially true of his 
genre scenes with horsemen ; hut he also 
painted portraii^ and religious subjects, ^the 
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latter %vitli little success. Dujardin's pictures 
T^ere frequently imitated. The best of them 
are in the Louvre in Paris, and one of these, 
**The Charlatans^' (1657), is his masterpiece. 
He is also well represented in the Rijks Mu- 
seum, Amsterdam, where there is a fine portrait 
of himself; in Brussels, Berlin, and the Na- 
tional Gallery, London. He left some etchings 
of animals and landscapes. 

DUKAS, Paul (1865- ). A French 

composer, born in Paris, Oct. 1, 1865. He 
studied at the Conservatory under Dubois, 
Mathias, and Guiraud, and with his cantata 
VelUda won the second Prix de Home. He 
attracted general attention with his orchestral 
work L’Apprenti Soreier (1897), since which 
he has been regarded as one of the leaders of 
the modern French school, and one whose in- 
fluence is second perhaps only to that of De- 
bussy. He also wrote a symphony and three 
overtures. King Lear, Gdtz von Berlichingen, 
Polyeucte, and his compositions for piano pos- 
sess unusual merit. His opera Ariane et Barhe 
hleue, on a text by Maeterlinck, scored a great 
success in Paris in 1907. It soon found its 
way into Germany and Austria and was also 
heard in the United States (Metropolitan Opera 
House, 1911). 

DUKATO, Cape. See Cape Dukato. 

DUK-DUK, duk'duk'. A secret, but not es- 
sentially mystic, social < ‘ m of the littoral 
Melanesians on St. George" s unannel in the Bis- 
marck Archipelago and most highly developed 
on the northeast coast of Gazelle Peninsula, 
New Pomerania. Though the Duk-duk plays a 
very large part in the life of the community, 
and similar societies are common in the Solo- 
mon Islands' to the south and elsewhere in 
New Pometania, this organization appears to 
be no older than a century or at most five gen- 
erations. The central spot of Duk-duk cere- 
monies and initiations is a clearing (taraiu) 
in the forest, hidden from chance passers by 
a curtain of undergrowth; temporary areas 
(manamanaung) used in public processions for 
shifting the burdensome masks of the partici- 
pants are formed by raising a screen of mats. 
The germ sense of all rites of initiation is 
that the <'v-('r-livirig mother principle, the Tu- 
buan, gives birth to her son, the Duk-duk, per- 
sonifying the postulant for membership, a theme 
common to primitive religions as the new birth. 
The Tubuan is a , female spirit, a purtenance 
of soihe man of wealth or rank, and each has 
her distinctive name; the right to the Tubuan 
is hiT'-diLiry o" may be purchased by large 
am(-imi' o' -b.il money. The garb in cere- 
monies distin^ishes between symbolic mother 
and son: they are clad alike in a bushy cloak 
of leaves covering the trunk ; the Tubuan wears 
a mask covering the whole head and extending 
in a short cone crowned with a thick bunch of 
cockatoo feathers; the Duk-duk, a' mask with 
longer and sharper cone decorated with pieces 
Of earVed wood, wreaths of feathers, and other 
bright adornment. Although the organization 
bears evidence of matriarchy in its drama, 
membership is forbidden to women, who may 
not even approach the paihdiM, with the exeep*- 
tion of a few old crones who' render certain 
minor services. Induction into the society en- 
tails beatings by 'the older members which fre- 
quently infiiet’ lasting harm, the ^payment of 
shell money, and lavish feasts. The beatings 
at times of public feasts extend to all iinmitiate 


onlookers, but in that case the strokes are 
rather ceremonial than lasting, since the clubs 
are dried banana stalks which inflict more 
sound than fury. The payment for initiation 
sometimes amounts to 100 fathoms of shell 
money, the price of at least 10 young and good 
wives. This charge is so heavy that the junior 
members of the society are obliged to work at 
productive labor for no small term of years in 
order to satisfy the debt. The advantages ac- 
cruing from membership are that the member 
has support in time of need, enjoys the pleasure 
of the social club, and may deal higb-bandedly 
with uninitiates. The songs of the society are 
frequently xmintelligible, but that is not a 
character in particular, for many savage chants 
have endured beyond their meaning. The 
language of the society is common speech some- 
what disguised by strange terminations after 
the manner familiar in hog Latin. Consult : 
the first account of the Duk-duk Wilfred 
Powell, Three Tears among the Cannibals of 
New Britain (London, 1884) ; Graf von Peil, 
in Journal of the Royal Anthropological In- 
stitute (ib., 1897) ; Schurtz, AltersJclassen 

und Mannerhiinde (Berlin, 1902) ; Parkinson, 
Dreissig Jahre in der Siidsee (Stuttgart, 1907) ; 
George Brown, Autobiography (London, 1908) ; 
id., Melanesians and Polynesians (ib., 1910). 

DUKE (Fr. duo, It. duca, Sp., Portug. duque, 
MGk. 8ovi, douce, from Lat. duco, from ducere, to 
lead ) . A title given among the Homans to a 
general ''ousiiisniding a single military expedi- 
tion and holding no other power than that 
which he exercised over his soldiers. The des- 
ignation first arose in the early part of the 
second century and entered into the official 
hierarchy of Home very soon after. Upon the 
separation of the civil and military functions 
in the fourth century the duke became com- 
mander of all the troops cantoned in a single 
province. In an Imperial almanac edited about 
the year 400, 25 dukes are mentioned in the 
whole extent of the Empire, 13 in the east and 
12 in the west. The prerogatives of the dukes 
at this time were extensive. At first they were 
judges in all military trials within their juris- 
diction, but, in Italy at least, they ended by 
centralizing in their own hands all the civil 
and military powers. The Byzantine duke waa 
chief of the provincial soldiers, named the eivil 
and military officers of the lower grade, and 
heard appeals from their He held 

the civil and criminal ji:*- -ii roi' and even 
sat with the bishop to ^hear ecclesiastical cases. 
He protected the church and had important 
functions in its administration. Finally, he 
took a part in managing the financial affaira 
of the province. See Exarch. 

In France, under the Merovingian rule, the 
dukes became the highest officers in the pro- 
vincial administration. At fitrst they had been 
only military chiefs, hut about the seventh cen- 
tury they gained the same military and jtidicial 
powers as f&e counts. ( See Count. ). The latter, 
however, governed but a single comitatus, f or 
county, while the duke's adtainistration ex- 
tended' over several comitatus^ each , with ^ its 
counfi..^ < When the King appointed a duko,^ it 
was frequently for the purpose of preventing or 
repressing a revolt of the counts or for the 
defense, of the frontier. There was a ducal 
tribunal, but it was not always superior to- 
that of the count. Apparently tne tribunal was 
held in special cases by the. order of the .King.,' 
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The possibility of conflicting powers caused 
frequent strife between the dukes and counts. 
The ^ ’ ’ ’ iS did not differ greatly 

from ■ ■ ■ but as the central power 

grew weaker in this period, the power of the 
dukes increased- The dukes acquired regal 
rights and by the end of the tenth century had 
made their tenure hereditary in France. They 
had acquired independence and were no longer 
held to the central power except by the weak 
bond of A gv. In general, the duke as- 
sumed all r which the King could not 
retain for himself. Towards the close of the 
twelfth century royalty strove to regain the 
rights of which it had been robbed. The dukes, 
however, retained their powers longer than the 
lesser dignitaries. vSome duchies were reunited 
to the crown, but new ones were created, so 
that the number increased as their size de- 
creased. Gradually, however, the powerful ducal 
sovereignties were extinguished, and by the 
early part of the sixteenth century the King 
had no rival to fear. The duchies granted 
after the thirteenth century, as a general thing, 
enjoyed none of the ancient privil^es of in- 
dependent sovereignty. The dukes were only 
the first, subjects of the realm. Titles of no- 
bility in France were abolished by the Con- 
stituent Assembly during the Revolution, but 
were restored by Napoleon, and the ducal title 
was conferred on his marshals. Several ducal 
peers were created by Louis XVHI and Charles 
X. In Germany the dukedom passed through 
phases somewhat similar to those which it had 
exhibited in the earlier history of France. 
What is peculiar to the position of the nobility 
of Germany will be found under Geaf. 

Dukes, in the older European sense, do not 
appear ever to have existed in England. The 
title seems not to have been known earlier than 
the reign of Edward III, although “earl” was 
sometimes translated into Latin as dux, even 
before the Norman Conquest; and from the 
first it was a mere honorary distipction. The 
Black Prince, who T^as created Duke of Corn- 
wall in 1337, was the first English duke. In 
1351 Henry, the Bang’s cousin, was created 
Duke of Lancaster, and when upon his death 
his daughter was married to John of Gaunt, 
the King’s fourth son, the title was transferred 
to him, his elder brother 1- it i' made 

Duke of Clarence. In the -.i reign — 

that of Richard 11 — ^the two younger sons of 
Edward III were created, the one Duke of 
York, and the other Duke of Gloucester. The 
dignity was thus, in the first instance, confined 
to the royal house. But the families of Hol- 
land and Mowbray very soon received the same 
title, and one of the Beauforts, an illegitimate 
son of John of Gaunt, was raised to the peerage 
witli the title of Duke of Exeter. In the reign 
of Henry VI the title was granted more widely, 
and there were at one time 10 duchesses in his 
court. The Staffords, Beauchamps, and De la 
Poles belonged to this period. King Henry VIII 
created only two dukes — one, his illegitimate 
son, whom he made Duke of Richmond; and 
the other, Charles Brandon, who married his 
sisfer Mary and was made Duke of Suffolk. 
Quee^ EJLi^beth found only one doke .when jshe 
came W tSie throne^ — ^Thomas Howkhd, Duke of 
Norfolk—atfaihder or failure of male issue hay- 
ing extinguished the rest of them. After the 
ati^inder 4n(l e^cAiOn, of the Duke of Nor- 
folk, th^e VaV/nb"' dukA in l^^land, ''except the 


King’s sons, till Ludovic Stuart, a relative of 
the King, was made Duke of Richmond in 1623. 
In 1623, also, Viliiers was made Duke of Buck- 
ingTiaiii. On the Restoration Charles II raised 
tbe Si'vmours to the rank of dukes of Somerset, 
and created Monk Duke of Albemarle. But 
the custom of conferring this dignity on the il- 
legitimate sons of the monarch was still ad- 
hered to, as in the case of the Duke of Mon- 
mouth, who was the illegitimate son of Charles 
II, and the Duke of Berwick, son of James II. 
Of the existing dukes, besides the descendants 
of Charles II, there are only three families 
whose titles date from before the revolution of 
1688, the Dukes of Norfolk, Somerset, and 
Beaufort. William and Anne, by advancing a 
very considerable number of the first families 
of peers to the rank of duke, altogether changed 
the character of that dignity. In 1913 there 
were 26 dukes in the House of Lords in addi- 
tion to the dukes of the royal blood. The 
ducal coronet, as now worn, has eight golden 
leaves of a conventional type, set erect upon a 
circlet of gold. The stalks of the leaves are 
so connected as to form them into a wreath. 
Consult Cheruel, Dictionnaire historique des 
institutions, momrs et coutumes de la France, 
vol. i (4tli ed., Paris, 1874), and Debrett, 
Peerage, etc. (London, 1912). 

DUKE, James B. (1857- ). A leading 

American tobacco manufacturer. He was born 
near Durham, N, C., and became a member of 
Duke Brothers & Co., manufacturers of smoking 
tobacco, and, after this firm was absorbed by 
the American Tobacco Company in 1890, presi- 
dent of the latter. He was chosen president 
also of the Continental Tobacco Company (in- 
corporated 1898) and of the Consolidated I^o- 
baeeo Company (incorporated 1901), and chair- 
man of the board of directors of the British- 
American^ Tobacco Company, Ltd. In addition 
he he ld d irectorates in many other corporations. 

DUKE, John. See Coleeidge, John Duke, 
Babon. 

DUKE HUMPHREY’S WALK. The mid- ' 
die aisle of old St. Paul’s, London, where the 
tomb of Duke Humphrey (see Humphrey, The 
Good Duke) is said to be. The old saying of 
“dining with Duke Humphrey” was in allusion 
to persons who walked there during dinner time. 

DUKE OF EX'ETER’S DAUGHTER. A 
nickname applied in tlie fifteenth century to an 
English instrument of torture resembling a 
rack. It was erected by the Duke of Exeter 
(hence its derisive name) , the Duke of Suffolk, 
and other ministers of Henry VI who wished 
to introduce into England the Roman civil law. 
But it \vas never used — indeed its use, judges 
decided, -would bo unconstitutional — so it -was 
put away in the Tower of London, where it 
now is. , . 

DUKE OF GUlSE, The. A tragedy, of 
political significance, by Dryden and Lee, pub- 
lished in 1682 and directed against the violent 
Whiggism of Shaftesbury and Monmouth. 

DUKE OF YORK’S SCHOOL, or Royal 
Military Asylum. A school founded at Chel- 
sea, by Frederick, Duke of York, in 1801-03, 
for the support and education of soldiers" 
orphans. Originally girls as well as hoy-, woro 
admitted, but the admission of girls was dis- 
continued after some years’ trial. The insti- 
tution is supported’ by parliamentary grant anh 
is , under the control of a board of commis- 
sioners. ‘ Boys lek^hg school in many .cases 
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enter the army or are apprenticed to trades. 
There are some 500 boys in the school. 

BTJKHOBORTSY, dn'Kd-bOrt'si, or Dukho- 
BOES (Kuss., spirit wrestlers, from duhhu, spirit 
+ horottj to overcome, to fight j so called from 
the denial by the sect of the divinity of the 
Holy Ghost). A Russian religious sect dating 
from 1733 and formally founded in Kharkov 
about 1740-50, It increased in numbers under 
Kolesnikov in the government of Ekaterinoslav 
(1750-75) and under Kapustin in Tambov 
(1755-85), This rapid growth caused govern- 
mental persecutions in 1793-94 and 1797-1800, 
but Commissioner Lopukhin’s favorable report 
of 1801 moved the government, on his recom- 
mendation, to settle the Dukhobortsy on the 
bank of the river Moloehnaya in Taurida. A 
large tract of fertile land and a comparative 
immunity from official annoyances brought a 
period of thrift and prosperity to this religious 
community. About 1819 the government re- 
sumed hostile measures, which culminated in 
their deportation to Transcaucasia in 1837. 
Pobiedonostsev’s policy of bringing all religious 
elements of the Empire into conformity with 
Greek Catholicism was responsible for the severi- 
ties which attracted the world’s attention to 
this sect in the nineties. After long petitioning, 
many thousands were allowed to leave for Cy- 
prus and Canada. 

In the fall of 1902 the sect in Canada suf- 
fered great hardships. They felt inspired to 
seek the Christ and set out across the bleak 
stretches of Manitoba, regardless of all per- 
sonal discomfort. The cold was intense, and 
many fell by the way. At length, urged by a 
spirit of humanity, the government insisted on 
their returning to their homes. The growth of 
this society is gradual, if slow. Canada now 
harbors over 9000 Dukhobors. 

Their vivws are simple and handed 

down by crnl Ha'liiioii, which they significantly 
call the “Book of Life.” Christ was only a 
man of superior godlike intellect, and his soul 
has migrated into many mortals, Kolesnikov 
and Kapustin among others. All people are 
equal and, being children of God, cannot do 
wrong; hence there is no need of rulers. Wor- 
shiping God in the spirit, the church, with all 
its agents and formalities, seems entirely super- 
fluous to them. They therefore do not visit 
churches, considering that wherever two or 
three pc'rsoiis, united by a common religions 
tie, gather for worship, there is a church. 
Praying inwardly at all times, they come to- 
gether for prayer meeting on certain fixed days, 
when every one is regarded as a bearer of the 
divine Spirit. In this and other respects they 
very much resemble the Society of Friends. 
They accept the Ten Commandments literally 
and of the Bible “only the useful” portions, in- 
terpreting the rest allegorically. They have 
no icons, confession, or ceremonies at marriages, 
yrbich they contract on their conscience only. In 
private life wives and husbands are sisters and 
b^rothers, while parents are addressed as “old 
ma^p” or “old woman.” The plenary power of 
a Diikhobor community is vested in the assein^ 
bly of elders. Consistent nonresistants, they are 
opposed to wars of any kind, nor do they sanc- 
tion the killing of any of God’s creatures tor 
food or sport. As members of society, they are 
generally conceded to be quiet, sober, and "hard- 
working. Tliey ' belong exclusively to the peas- 
ant class. 


Consult: Kovitsky, The Dukhobortsy: Their 
History and Relig%ous Beliefs (2d ed-, Kiev, 
1882, in Russian) ; Tchertkoff, Christian Martyr- 
dom in Russia (Toronto, 1899) ; Elkin ton, The 
DouJchobors (Philadelphia, 1903) ,* Maude, A 
Peculiar People, the DouJchobors (Kew York, 
1904). 

DTJCKIITFIEI/I). A municipal borough of 
Cheshire, England, on the Tame, 5 miles east 
of Manchester. It has large cotton factories, 
iron foundries, fire-brick and tile works, and 
collieries. The town was incorporated in 1899. 
It owns its gas works and, with the neighboring 
town of Ashton-under-Lyne, owns its water 
supply and maintains a cemetery. It has es- 
tablished a fire department and acquired a 
technical school and free library. Pop., 1901, 
18,929; 1911, 19,426. 

BIJIjAG, dbo-lag'. A town of Leyte, Philip- 
pines, near the foot of Manacagan Mountain, 
situated on the east coast of the island, 22 
miles from Tacloban. There are large sulphur 
deposits in the vicinity. Pop., 1903, 14,884. 

DXJEAIN'GAN, doo-lan'gan, or Gulangane. A 
wild Malayan people, pure and mixed, in Dflvao 
Province, Mindanao. See Philippines. 

DIJEA'NY, Daniel (1686-1753). A colonial 
lawyer of Maryland. He was bom in Ireland, 
emigrated to Maryland about 1700, was ad- 
mitted to the Maryland bar in 1710, became a 
member of the Council of State, and was for 
some years commissary general of the Province. 
He wrote a vigorous pamphlet entitled The 
Right of the Inhabitants of Maryland to the 
Benefit of English Latos, 

DITLAHY, Daniel (1721-97). The fore- 
most lawyer in Maryland during the Colonial 
period, son of the preceding. He was born in 
Annapolis; was educated at Eton College, Cam- 
bridge University, and the Temple, England; 
was admitted to the bar of Maryland in 1747 
and soon gained the reputation, both in Eng- 
land and in America, of being one of the great- 
est lawyers of his time. He was deputy commis- 
sary and commissary general from 1754 to 
1761, was a member of the Provincial Council 
from 1757 to 1775, and was Deputy Secretary 
and Secretaiy of Maryland from 1761 to 1773. 
In 1765 he wrote a powerful pamphlet against 
the Stamp Act, entitled Considerations on the 
Propriety of Imposing Taxes on the British 
Colonies, for the Purpose of Raising a Revenue, 
by Act of Parliament. Though published anony- 
mously, it was immediately recognized as his 
and was later published under his name. The 
best argmnent against arbitrary taxation hith- 
erto written, it attracted widespread attention, 
had a tremendous influence both in America 
and in England, and formed the basis of Pitt’s 
great speech in 1766 against the Stamp Act. 
Dulany consistently opposed the radical meas- 
ures of the Patriot party, refused to take any 
part in the Revolution, and in consequence lost, 
by confiscation, nearly the whole of his vast 
estates. Consult an article by J. H. B. La- 
trobe, in the Pennsylvania Magazine of History 
and Biography, vol. iii (Philadelphia, 1879), 
and Tyler, Literary History of the American 
Revolution (New York, 1897). 

DTJiLATJRE, di;iT6r', Jacqxjeg Antoine (1755- 
1^35). A French publicist and historian, born 
at \Ciermond-Ferrand. He studied in Paris and 
afterward became engaged in several engineering 
projects, ohq of which involved the construcfpou 
of a canal^ between Bordeaux and Bayonne. ' He 
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was editor of tlie Evangelist es du Jour and de- 
veloped an extraordinary Journalistic activity 
during" tlie Revolution. In 1792 lie was elected 
a member of tlie iSTational Convention and be- 
came identified with the Girondists until the 
downfall of that party. As one of the Council 
of Five Hundred, he devoted himself chiefly to 
the improvement of the educational system and 
afterward became one of the bitterest oppo- 
nents of Napoleon, until the appointment of the 
latter to the Consulate, when he retired from 
polities. He was not only a distinguished legis- 
lator, but an inventor of considerable ability, as 
attested by the ingenious instrument known as 
the pantograph, which he devised. His publica- 
tions include: Sistoire ahregee de tons les 
cultes ( 1825 ) ; Description des prindpau^ 
lieux de France (6 vols., 1788-90) ; Histoire 
civile^ physique, et morale de Paris (7 vols., 
1821, frequently reprinted; continued by Ley- 
nadier, 5 vols., 1862, and by Rouquette, 1875 
et seq.) ; Esquisses Mstoriques des principaux 
evenements de la revolution frangaise (6 vols., 
1823-25; frequently reprinted), a history of 
the French Revolution to the restoration of the 
Bourbon dynasty; Histoire de la revolution 
frangaise depuis in collaboration with 

Vierne and others (8 vols., 1834-41; frequently 
reprinted), 

BTTB'CAlffA'B.A. See Bitteesweet. 

BIJIi'CE A school song of Win- 

chester School, England, said to have been com- 
posed by a boy detained at the school during 
the Whitsuntide holidays. It dates from the 
eighteenth century. It is sung by the students 
in procession on the evening before the holidays. 

BULGE Y GARAY, dooFtha a ga-ri', Bo- 
Mmao, Mauqttts of Casteix-Floeit (1808-69). 
A Spanish soldier and governor-general,^ born 
at Sotes, Province of Logrono. He participated 
in the first Carlist War, during which he ren- 
dered heroic service, and while Captain General 
of Catalonia he helped to promote the revolu- 
tion of 1854. In 1862-66 he was Captain Gen- 
eral of Cuba, in which post he furthered all 
reforms, particularly such as led to the sup- 
pression of the slave traffic. He was reap- 
pointed in 1869, but soon after resigned. * 

BBLCIGNO, dool-che'nyS. A fortified sea- 
port of Montenegro, on the shore of the Adriatic, 
15 miles south-southwest of Scutari (Map: Bal- 
kan Peninsula, B 4). It has a mediaeval castle 
which was once an important stronghold. The 
harbor is difficult of access, but deep enough 
for heavy vessels. The inhabitants, numbering 
about 5000 in 1912, are engaged chiefly in oil 
trade and seafaring. Dulcigno belonged until 
1180 A.D. to the Byzantine Empire and sub- 
sequently to the Serbs and Venetians, passing 
to Turkey in 1571. It was taken by the Mon- 
tenegrins in 1878, but did not come permanently 
into their possession until 188^. 

BHL'CIMER (OF. doulcemer, from Sp. dulc4- 
mele. It. dolcemele, dulcimer, from Lat, dolce 
melos, sweet song, from dulcis, sweet, and Gk. 
fiihos, melos, song). A very ancient musical 
instrument which has varied greatly in its form. 
In modern times its construction has resembled 
a flat box, with sounding board and bridges, 
strung with thin wire, and played on by striking 
the wires with mallets which have one, soft and 
one hard face. Its compass is from g to g*. In 
England its tuning has been always diatonic, 
but in Germany towards 1800 it became eliro^ 
matic. The dulcimer was the prototype of the 


pianoforte just as the psaltery was of the harp- 
sichord, the sole difference between them being 
that the dulcimer was played with hammers and 
the psaltery with a plectrum. It was formerly 
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supposed that the dulcimer was of German 
origin, but it is more likely that it came from 
the East through the Crusades; for it was 
known in Persia and Arabia for centuries under 
the name of santir. By 1550 it was Imown in 
Europe under its present name, but little im- 
portance was attached to it. The pantaleon 
(q.v.) was an enlarged form of a dulcimer. 
See Pianoforte. 

BIJLCINE^A BEL TOBO'SO, 8p^ pron, dool'- 
the-na'a del t6-B6's6. The romantic title given 
by Don Quixote to the peasants daughter 
Aldoriza Lorenzo, who was born at Tohoso, and 
whom he selects as his lady, and whose cham- 
pion he becomes. The name Dulcinea is a pop- 
ular term for a lady love. 

BTJI/CINISTS. The followers of Doleino. 
See Apostoeic Brethren. 

BULK, dulk, Albert Frederick Benno 
(1819-84). A German author. He was born 
in Konigsberg and studied medicine and^ the 
natural sciences in that city and in Leipzig 
and Breslau. He took an active part in the pop- 
ular uprising of 1848, at which time his revolu- 
tionary drama hea, closely related to Hauff’s 
tale Jud Suss, appeared. Bulk was a veiy 
eccentric, although quite talented, man. His 
doctrines of free love, personally and more or 
less openly put into practice, did not help his 
influence. After traveling in the Orient he 
settled in Geneva in 1850, and subsequently in 
Stuttgart, where he wrote the dramas Jestis der 
Christ (1865) and Simson (1859), in which 
play the conflict between Judaism and paganism 
is depicted. One of Ms later dramas, Konig 
Enzio, was set to music by Abert. His earlier 
dramas are somewhat superficial and very 
realistic, his later ones, e.g., Willa (1875), 
approach, more nearly the norm. As an ad- 
herent of socialism, he became conspicuous, in 
1871, through his opposition to the war with 
France, and his publications Patriotismus and 
FrommigTceit obtained a wide circulation. In 
1822 he founded in Stuttgart the first society of 
freethinkers in Germany, and during the last 
years of his life devoted his pen principally to 
the discussion of the radical side of religio- 
philosophical subjects. Der Irrgang des Lehens 
jesu (2 vols., 1884-85) showed his irrecon- 
cilable differences with Christian doctrines and 
views of life. His complete dramatic works 
were issued in 3 vols., 1893—94. Consult Ernst 
Ziel, Allert DuVk, sein Leben und seine WerTce 
(3:895). 

BtiLKEH, diiFken. A town in the Rhine 
Province, Prussia, Germany, 20 miles west of 
Busseldorf. It is a thriving industrial town, 
with iron foundries and manufactures of ma- 
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chinery, silk, velvet, cotton, linen, dyestuffs, 
and cigars. Pop., 1900, 9517; 1910, 10,517. 

BUIiliEB, dudl'ler, EdUaed (1809-53). A 
German historian, li < < '■ ■■. and poet. He was 

born and educated in Vienna. Notwithstand- 
ing the success of his drama, Meister Pilgram, 
wliich was publicly performed before the author 
was 19, he left Austria and went to Germany in 
1830, residing successively in Munich, Frank- 
fort, Darmstadt, and Mainz, where he was 
appointed preacher in the German Catholic 
church (1851). He took a prominent part in 
the German Catholic movement and was a stren- 
uous defender of religious liberty. He con- 
tributed the libretto to Mangold’s opera Tann- 
hduser. Besides several meritorious lyrical and 
dramatic productions, he published the follow- 
ing standard historical works: Vaterlandische 
Geschichte (5 vols., 1852-57; subsequently con- 
cluded by Hagen) ; Geschichte des deutschen 
Volks (7th ed,, 1891); Geschichte der Jesuiten 
(1845; latest ed., 1893). 

DTJIjONG, dtVlON', PiEEEE Louis (1785-1838). 
A French physicist and chemist, known chiefly 
for the law which he discovered, jointly with 
Petit, in 1819. According to the law of Dulong 
and Petit, the specific heat of an element, multi- 
plied by its atomic weight, is the same for all 
solid elements. • The law was established em- 
pirically, and no theoretical explanation of it 
has yet been found. Dulong received his edu- 
cation at the Ecole Polytechnique, where he be- 
came, in 1820, professor of physics. In 1823 he 
was admitted into the Academy of Sciences. 
While ir’\» -i iLrr'hig the composition of the chlo- 
ride of '.ir-gcM. he lost an eye through the 
explosion of a quantity of this substance. 

DULONG AND PETIT, pe-tS', Law of. See 
Atomic Weights; Dulong. 

DULSE (Gael, duileasg, dulse, from duillCy 
leaf -f- uisge, water), Rhodymenia palmata. An 
edible seaweed, of the family Rhodymeniacese, 
which grows on roelcy marine coasts. It is used 
as an article of food by poor people on the coasts 
of the British Isles and other northern coun- 
tries, and occasionally also as a luxury by some 
of the wealthier classes who have acquired a 
taste for it. It has a purple, leathery or some- 
what membranous, veinless, sessile leaf, irregu- 
larly cut, with repeatedly forked segments, 
which are either entire at the edges or furnished 
with lateral leaflets. The spores are distributed 
in cloudlike spots over the whole leaf. The 
name ‘'dulse” is also given in the southwest of 
England to another seaweed, Iridcea edulis, one 
of the Ceramiaceae, which has an undivided, 
obovate, or wedge-shaped, expanded, very succu- 
lent leaf, of a dull purple color. It is occasion- 
ally employed as food both in the southwest of 
England and in Scotland. Laurencia pinnati- 
fida, of the Rhodomelacese, T jj- ;i rurufirt--(‘d. 
cartilaginous, twice or thrice p tin-irind !■, In 
has a pungent taste and is used as a condimenr 
whep other seaweeds are eaten. In Alaska the 
name “dulse” is given to the seaweed Porphyra 
laciniata. It is gathered, pressed into calces, 
and dried. When desired for use, it is broken 
or shaved into hot water and cooked for half 
an hour, when a nourishing porridge is obtained. 
Similar uses of this and related plants are re- 
ported from Japan, China, and elsewhere along 
the Pacific coasts. 

DULUTH, du-looth' A city and lake port, 
the county s^t of St. Lonis Oo., Minn., at 
the western And of ‘Lake Superior, 152 miles 


north-northeast of St. Paul, separated from 
Superior, Wis., only by the St. Louis River 
(Map: jVIinnesota, F 4). The city is especially 
favored with facilities for transportation by 
rail and water. It is the terminus of the 
Northern Pacific, the Chicago and Northwest- 
ern, the Great Northern, and on the Chicago, 
Milwaukee, and St. Paul, the Duluth and Iron 
Range, the Duluth, Mssabe, and Northern, the 
Duluth South Shore and Atlantic, the Duluth, 
Winnipeg, and Pacific, and the Minneapolis, 
St- Paul, and Sault Ste. Marie railroads, and of 
several steamship lines. Duluth has a natural 
harbor, 9 miles long and 2 miles wide, entrance 
to which is made by two canals — the principal 
one being at Duluth, the other 7 miles south — 
both piercing the narrow strip of land, called 
Minnesota Point, which separates the lake from 
the harbor. The city’s trade by water is 
greatly facilitated by the Sault Ste. Marie Canal 
(the traflSc of which greatly exceeds that of 
the Suez Canal) and is considerably increased 
by the fact that this is the nearest shipping 
city on the lakes for the Northwest. Duluth 
now ranks among the leading shipping points 
in the United States, the total yearly traffic of 
the combined port of Duluth-Superior being in 
1913 about 50,000,000 tons. Its exports amounted 
in 1913 to $2,876,722, of which lumber, flour, 
iron ore, and grain are the most important; the 
imports were valued at $1,278,452. It has a 
large steel plant, a blast furnace, iron works, 
cement factory, machine shops, match factories, 
saw mills, flour mills, and other industrial 
works. The city has abundant water power, 
containing a plant with a minimum of 65,000 
electric horse power developed from the St. 
Louis River, under a fall of 378 feet. Duluth 
is the seat of Protestant Episcopal and Roman 
Catholic bishops. It has a Carnegie library of 
60,000 volumes, State normal school. United 
States Fisheries building, United States custom- 
house, county work farm (for minor offend- 
ers), a hydrographic office, and an aerial bridge, 
spanning the ship canal. There are 400 acres 
of parks and 20 miles of boulevards. Lester, 
Lincoln, Fairmount, and Chester parks, and 
Rogel-s Boulevard, a drive 500 feet above the 
lake, command beautiful views. Fond du Lac, a 
suburb at the head of navigation from Lake 
Superior, is one of the oldest towns in Minne- 
sota, having been the site of the Astor trading 
post in 1752. 

Duluth adopted the commission form of gov- 
ernment in December, 1912, consisting of a mayor 
and four commissioners, elected at large for 
four-year terms. This body appoints all sub- 
ordinate officers excppt judges of tlu' rriunici- 
pal court, who are elected by popular vote. 
The city owns and operates its water works 
and gas plaiii. The annual income in 1912 
was 82,974,000: ^annual expenditure (including 
amounts for schools which are separately ad- 
ministered through a school district independ- 
ent of the municipality), $2,937,000; the prin- 
cipal items of expense were: education, $469,- 
000; fire department, $180,000; water works, 
$113,000; and police department, $108,000. 
Duluth was first permanently settled in 1853, 
and takes its name from Daniel de Grecylon, 
Sieur du Luth, who in 1679-80 visited this 
vicinity. It was only ceded by the Indians 
in 1855, received its charter as a town two years 
later, and in 1870, with a population of about 
3000, it was incorporated as a city. Since’ then 
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its growth has been very rapid, a population 
of 3483 in 1880 having increased to 52,969 in 
1900 and to 78,466 in 1910. Of this number 
30,652 persons were of foreign birth and 410 
of negro descent. The estimated (U. S.) pop- 
ulation in 1914 was 89,331. 

DTI BBTH, Daniel de Geecylon (1649- 
C.1709). A French explorer, born at Saint- 
Germain-en-Laye, France. He joined the royal 
guard, and later was commissioned a captain and 
sent to Canada, but he returned to France in 
1674 to take part in the campaign against 
William of Orange. When again in Montreal, 
he organized an expedition which, leaving Sept. 
1, 1678, arrived at the head of Lake Superior 
July 10, 1679, having spent the winter at Lake 
Huron. Du Luth established friendly relations 
with the Sioux Indians, visited Lake Winnipeg 
during the summer, and in September held a 
council of the chiefs of warring tribes. In 
June, 1680, he went to Fond du Lac, crossed 
over to the Mississippi River, and obtained 
the release of Father Hennepin and his two 
companions who had been prisoners among the 
Sioux. In 1695 he commanded Fort Fronte- 
nac. The city of Duluth was named in honor 
of this man, who was possibly the first to 
explore the region which later was known as 
the State of Minnesota. 

BtrLWrCBC, dulTeh. A suburb of London, in 
Surrey, 4 miles south-southeast of St Paul’s 
Cathedral and near Sydenham (Map: London, 
F 7). It is chiefly notable for its college and 
fine picture gallery. Dulwich College, or the 
College of God’s Gift, was founded in 1619 
by the actor, Edward Alleyn, who is buried in 
the chapel. The picture gallery was bequeathed 
to the college by the painter Sir Peter F. Bour- 
geois and is noteworthy for its works by Dutch 
masters. Pop., 1901, 13,359; 1911, 14,975. 

DUMA (Russ., Council) . The Lower House of 
the Russian Parliament. The first Duma, or 
general representative council, met in 1906. 
Tlie suffrage qualifications were made quite low, 
and, according to the Czar’s promise, respon- 
sible government was to be granted, and no law 
made effective without the Dumn'.s consent. 
The old Council of the Empire was converted 
to an Upper House of Parliament, and the Duma 
was made the Lower in accordance with the 
usual constitutional practice of the Continent. 
Despite this arrangement, however, the govern- 
ment paid no attention to the danands of this 
Lower House, continuing vigorously the perse- 
cution of the Jews; and in the meanwhile 
anarchy prevailed in Russia, with serious re- 
volts in Sebastopol and Moscow. The Duma crit- 
icized freely the actions of the government and 
the Czar’s friends, whereupon it was promptly 
dissolved. The next year a new Duma as- 
sembled, but, as a majority of the former body 
were declared ineligible (by government fiat), 
it was more conservative in tone. The police, 
nevertheless, attempted to arrest several of its 
members. The Dnma resisted and, like its 
predecessor, was dissolved for contumacy. In 
defiance of constitutional guarantees the election 
r^ulations were now changed. Poland lost 
twp-tMrJs of „her representatives, while the 
quotas froin the great cities and the peasantry 
■vyere also diminished. The third Duma, which 
m^t in 199T,^ largely composed as it was of 
piie^s, large land p^aprretoTh, and retired offi- 
,cials, preyed aTmo^,^if not quite, subser- 

vient, and since feat ' date’^ The Russian Dumas, 


their power largely emasculated, their member- 
ship strictly regulated, have been easily managed 
by the autocracy. See Russia. 

BIXMAGITETE, doo'm^-gaT^. The capital of 
the Province of Ne^os Oriental, on the island 
of Negros, Philippines (Map: Philippine Is- 
lands, H 10). It is situated in a flat region 
on the southeast coast of the island, 66 miles 
south-southeast of Bacdlod. The chief indus- 
tries are the gathering of turtle shells and 
trading in cotton. Pop., 1903, 14,894. 

BTJMANfGAS, doo-miin'gas. A town of 
Panay, Philippines, in the Province of Iloilo, on 
the Dumangas, one of the reaches of the Jalour 
River, 13 miles northeast of Iloilo (Map: Phil- 
ippine Islands, D 5). It is situated in a fertile 
and well-watered region. The town was founded 
in 1572. Pop., 1903, 12,428. 

BTTMANTJIJ G, doo'man-Hoog^. A town of 
Cebu, Philippines, situated on the coast at the 
mouth of the river of the same name, 35 miles 
southwest of Cebu (Map: Philippine Islands, 
D 6). Pop., 1903, 22,203. 

BTJMAS, dn'ma', Adolphe (1806-61). A 
French author and poet, bom at Chartreuse de 
Bon Pas, Vaucluse. He wrote: Les Parisiennes 
(1830); La citS des hommes (1835); Le camp 
des croisis (1838). His poems, Un liame de 
rasin (1858), were written in the 'flangue d’oe.” 

BTTMAS, Alexandbe, called Bumas P^:be 
( 1802—70). The greatest French romantic novel- 
ist and the most universally read story-teller of 
the world, born at Villers-Cotterets, July 24, 
1802. As a writer, he is remarkable for great 
creative rather than for artistic genius. Bumas 
was the “i • ** the Marquis Alexandre 

Bavy de ! i P. = ■ i ■ and a negress, both of 
Haiti; his father, Alexandre Bavy de la Pail- 
leterie Bumas, was for a time general under 
Napoleon. Bumas was a strange embodiment 
of- the contrast and combination of the mental 
and physical characteristics of his grandparents. 
His awkward age and calf love are painted 
ingonuoufely in his MSmoires and in Anpe-Pit&u. 
He inclined at first to law and was apprenticed 
to a notary of Soissons, where he saw, in 1819, 
a play of Duels (q.v.) that determined him to 
seek his fortune on the stage. He reached Paris 
in 1823, with 20 francs and hope for all his 
patrimony. He found a temporary livelihood as 
secretary in the household of the future king, 
Louis P’lilii'PC-. srid in 1829 \\a> among the first 
to begin i!k‘ t nvolt on the stage in 
his Henri III et sa cour, the first real triumph 
of the Romanticist school. Actively engaged 
in the revolution of 1830, he proved a too 
ebullient Republican to find favor in the royal 
household and resigned his post. He now pro- 
duced the first of his historical novels, Isabelle 
de Baviere, out of which there grew in his fer- 
tile brain a scheme for turning the whole his- 
tory of France into a sort of human comedy 
that should "exalt history to the height of 
fiction" and let a romantic fancy play around 
the evidences of the past. The Chroniques de 
France that resulted from this idea are Dumas’s 
best work. They exhibit, indeed, no historic 
insight and no grasp of character; but they 
show a wonderful dramatic instinct to fuse and 
recast historic materials into chaplets of epi- 
sodes that are by turns frolicsome and wild, 
extravagant, breathless, and impetuous, sub- 
ordinating description to dialogue and every- 
thing to action, never' failing to absorb the 
reader and to excite an intense curiosity. la 
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tbeir historical order these chronicles are: Le 
hdtard de Mauleon; Duguesclin; Isabelle de 
Baviere; La reine Margot; La dame de Mont- 
soreau; Les quarante-cinq ; Les trois mousqtie- 
t a ires (the best) ; Tingt ans agres; Le vicomte 
de Bragelonne ; La chevalier d’Hermantal; Une 
fiUe du regent; Joseph Balsamo ; he collier 
de la reine; Ange-Pitou; La comtesse de 
Charny ; Le chevalier de Maison-Rouge ; Les 
blanos ef les hleus; Les compagivons de Jehu; 
and La rose rouge — the whole forming a series 
of well-nigh 100 volnmes, which have served 
as models for the present-day cheaper novels of 
adventure and wild passion. 

Dumas took his material where he found it, 
having barbaric ideas of literary property. Al- 
ready in 1832 a well-founded accusation of 
plagiarism had forced him to travels, of which 
he has left a lively series of Impressions. (Con- 
sult Wormeley, Journeys icith Dumas, Boston, 
1902.) It did not lead him to mend his ways, 
however. Volumes have been written about his 
“novel factory,” of his purchase of work by un- 
known authors or translators, and of publishing 
under his name what he had not so mnch as 
read (consult Querard’s Les su percheries lit- 
teraires, 1859) ; though these charges have been 
grossly exaggerated. He was always ready 
to buy ideas, he was willing to buy novels and 
rewrite them, he also supplied ideas and let 
others do the mechanical work of composition, 
and in later life he may have been even less 
scrupulous ; but none who claimed to share his 
honor as well as his profits ever did under their 
own names work like that which they claim to 
have done for him, and we know that Dumas 
was as rapid and industrious a penman as he 
was a facile composer. Ho doubt he squandered 
his genius under the urgent demands of the 
press. Hor did he confine himself to novel 
writing; he was a most forceful figure in the 
Romantic drama. His Antony (1831) intro- 
duced the modern social play and popularized 
the pale-faced, dark-haired, wicked Byronic hero 
in France. His melodramatic Tour de Neste 
(1832) reeked with mystery and crime. 

Although his best work was almost all done 
between 1843 and 1850, in one way or another 
Dumas is responsible for 298 somewhat closely 
printed volumes. For a generation he was the 
world^s Scheherazade, doing more than all others 
together to give French fiction a cosmopolitan 
audience in the great middle class, while he 
also found admirers among the highly cul- 
tured, such as Thackeray. His work brought 
enormous returns, but he was a phenomenon 
of thriftlessness. He became involved in many 
lawsuits over contracts signed with thought- 
less levity. He built a palace, Monte Cristo, 
for 600,000 francs in 1847, then sold it in 
1851, and fled from his creditors in 1853. 
Then for 19 years he became a pathetic 
wanderer in search of “copy.” He visited Eng- 
land (1857), Russia and the Caucasus (1858), 
and Italy (1860 and 1866). Last came four 
years of senile poverty, relieved by tbe son whose 
boyhood he had neglected and whose youth he 
had misguided. By him he was taken from the 
excitements and dangers of Pari-s in war time 
to Puys, near Dieppe, where In* died on the day 
of its occupation by the Prussians, Doc. 5, 1870. 
He was buried in 1872 at his boyhood^s home in 
Villers-Cotterets. A uniform and nearly com- 
plete translation of Dumas^s novels is published 
in Boston. Consult: Blaze de Bury, Alexandre 


Dumas, sa vie, son temps, son oeuvre (Paris, 
1885) 5 Wells, A Century of French Fiction 
(Hew York, 1898) ; Parigot, Le drame d’ Alex- 
andre Dumas (Paris, 1898) ; id., Alexandre 
Dumas pere (ib., 1902) ; A. B. Davidson, Alex- 
andre Dumas pere, his Life and Works, ivith 
Bibliography (Hew York, 1902) ; A. Maurel, Les 
trois Dumas {Le general, A. Dumas pere, et 
fils) (Paris, 1896). 

DUMAS, Alexandbe, called Dumas Fins 
(1824-95). One of the most distinguished of 
modern French dramatists. He was born in 
Paris, July 27, 1824, the son of the great 
romantic novelist of like name, but of a genius 
strangely contrasted. In him the father’s rich 
but riotous fancy yielded to close observation 
and realistic earnestness that made of him an 
unbending and almost a Puritan moralist. Like 
his gruiidfalhor. an illegitimate child, he has 
drawn, in L‘ Affaire Clemenceau (novel, 1867; 
dramatized, 1887 ) , a moving picture of the tor- 
ments caused by his origin during his school life. 
Later he became the companion and associate of 
his bohemian father and after a brief carnival 
found himself, in 1848, with 50,000 francs of 
debt and a pen for his assets. He left old 
associations forever behind, sold his experience 
to the world in a nov^el, La dame aux camelias 
(1848; dramatized, 1852), and became a serious, 
hard-working author and soon an independent and 
wealthy one. His other early novels and a first 
dramatic essay (1845) are romantic common- 
place and have no -■ - > But the drama- 

tization of La dame aux cameras marks a date 
(Feb. 2, 1852) in the history of the French 
stage and inaugurates the realistic study of so- 
cial problems that has changed the face of the 
modern drama. Dumas joined Balzac’s insight 
into character to Scribe’s technical attitude and 
to an instinct that truth, to be dramatically 
effective, must be logical and conventional in its 
exhibition. In so far Dumas is not a naturalist, 
though he is eminently a dramatic realist. He 
was the sponsor for the “comedy of manners” 
which was widely imitated by the dramatists of 
his period, especially in Germany. His other 
plays, in their order, are: Diane de Lys (1853) ; 
Le demi-monde (1855); La question d^argent 
(1857); Le fils naturel (1858); Un pbre 
prodigue (1859); VAmi des femmes (1864); 
Les idSes de Madame Aubray (1867) ; Vne visite 
de noees (1871) ; La princesse Georges (1871) ; 
La femme de Claude (1873) ; Monsieur Alphonse 
(1873); L’Etrang^re (1876); La princesse de 
Bagdad (1881); Denise (1885); Franoillon 
(1887). Their perennial theme is the baneful 
influence of romantic love, false sentiment, and 
chivalrous passion. La dame aux camelias had 
shown him disposed to an open-armed charity 
towards ladies of easy virtue who aspired to a 
virginity of the heart after the manner of Pre- 
vest's Manon Lcscaut and Hugo’s Marion de 
Lorme and Fantine (Les mis^rables). But Diane 
shows sterner stuff, and all the dramas that 
follow are social sermons, each provided with a 
frank and forceful preface to enforce its lesson 
of warning against the women of that type. 

In general, the dramas are rather gloomy pic- 
tures of relations that, as one of his horoine.s 
remarks, “began /because I was b^^ed and ended 
because he bored me.” They are very witty, 
but the wit is not kindly, and often it is too 
didactic. The siwle* is a marvel of conciseness 
apd clearness, .“dft muscles, nerves, and action.’’; 
the language was . at' 'first incorrect, and to the 
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last full of new-coined phrases; the characters 
are apt to be abstractions, types repeated over 
and over. Clemenceau's wife, Iza, e.g., is the 
Countess of Terremonde in La princesse Georges^ 
and the Valentine of Le demi-monde and the in- 
carnate Beast of La femme de Claude. His Les 
idees de Madame Auhray marks him as a pioneer 
in the field of problem plays. But, after all 
reserves have been made, the son of the author 
of Monte Cristo \vas the most purposeful, force- 
ful, and serious of the French dramatists of the 
nineteenth century. He died at Marly-le-Roi, 
Nov. 27, 1895. 

Diimas’s dramas are collected in seven volumes 
(1890-93), with two volumes of plays revised 
and adapted by him, Le theatre des autres. 
Four volximes of essays, chiefly on social sub- 
jects, appear as Entr'actes (1878-90). Consult: 
Zola, Nos auteurs dramatiques (Paris, 1881) ; 
Boi.'rir- r. Essais de psychologie contemporaine 
188? ; Boumic, Portraits d^ecrivains (ib., 
1892) ; Matthews, French Dramatists (New 
York, 1901); H. d’Almeras, Avant la gloire 
(Poitiers, 1902); C. M. Noel, Les idees sodales 
dans le thSdtre de A. Dumas fils (Paris, 1912). 

BTJMAS, Guiw^ume Matthieu, Count 
(1753-1837). A French general, politician, and 
military historian, born at Montpellier, Nov. 23, 
1753. After receiving a military education, he 
became in 1776 a captain of chasseurs, and in 
1780 accompanied the Comte de Rochambeau to 
America as aid-de-camp and took part in the 
principal actions of the war, including the siege 
of Yorktown. He returned to France with the 
rank of major. After executing a military in- 
vestigation in the Levant, and a mission of 
observation in connection with the Dutch revolu- 
tion of 1787, he was raised to a colonelcy. He 
was Lafayette’s aid-de-camp in 1789 and sided 
with the Constitutional Liberal party. In 1791 
he was elected to the Constituent Assembly and 
the next year was chosen President of that body. 
During the Reign of Terror he absented himself 
from France, with some brief intervals. In 1797 
he was proscribed as a monarchist and fled to 
Holstein. When Bonaparte became First Con- 
sul, Dumas was recalled and appointed chief of 
staff to the army of Dijon. He was subsequently 
Councilor of State, grand officer of the Legion 
of Honor, and. general of division. In this last 
capacity he was present at the capitulation of 
Ulm and the battle of Austerlitz (q.v.), in the 
latter of which he distinguished himself by high 
courage and dashing tactics. In 1806 he went 
\\ itii doscpli Bonaparte to Naples and was made 
Minister of War. In 1908-09 he served in the 
French army in Spain and Germany, and after 
the battle of Wagram he was employed in nego- 
tiating an armistice with Austria. In 1810 he 
was made a count of the Empire. In the Rus- 
sian campaign of 1812 Dumas filled the arduous 
post of intendant general, and after the retreat 
he fought at Liitzen and Bautzen. Subsequent 
to the defeat at Leipzig he was intrusted with 
the task of arranging for the capitulation of 
Dresden; but his conditions were not accepted 
by the Allied Powers, and he was arrested and 
imprisoned until the conclusion of peace in 1814. 
He was in favor under the first Bourbon Resto- 
ration and held important commissions. Upon 
Napoleon’s return from Elba Dumas was per- 
suaded to take charge of the organization of the 
National Guard. When Louis XVIII returned, 
Dumas was obliged te retire on half pay. In 
1818 he was restored tcy favor and made, for a 


short time, a member of the Council of State, 
and in 1828 was a deputy in the Chamber from 
Paris. After the events of 1830, in which he 
took a prominent part, he was made a peer, re- 
entered the Council of State, and became presi- 
dent of the War Committee. He died Oct. 16, 
1837. Besides an important military history, 
Precis des evdiements mihtaires, (19 

vols., Paris, 1817-26), Dumas left an autobio- 
graphical work, ScniDenirs du lieutenant-general 
comte Matthieu Dumas^ 1770 d 1836 (Paris, 
1839; Eng. trans., Philadelphia, 1839-40). 

DDMAS, Jean Baptiste (1800-84). A dis- 
liiVL'ii'"’"-'! Fp uch chemist, born at Alais, in 
i!'* !)• irncMt of Gard. He was at first ap- 
prenticed to an apothecary in Geneva and 
engaged in some scientific '*- ! fi -‘i that 

attracted the attention of and 

Prevost. In 1823 he went to Paris and was 
appointed chemical r^etiteur (tutor) in the 
Ecole Polytechnique, and then professor of chem- 
istry in the Athenseum. He was afterward trans- 
ferred to the Sorhonne and made a member of 
the Academy of Sciences. His researches on 
atomic weights, sulphuric ether, and the phe- 
nomena of substitution in organic chemistry at- 
tracted attention over all Europe. T 

July monarchy he was a member of I ' i ‘ 'k 1 
of Education. After the revolution of February 
he was chosen a member of the Legislative As- 
sembly, and from 1849 to 1851 he held the port- 
folio of Agriculture and Commerce. After the 
coup d’4tat he was made a member of the Senate 
and of the Superior Council of Public Instruc- 
tion. Numerous contributions from his pen are 
contained in the Annates de VIndustrie and other 
scientific journals, including the M6moires de 
VAcadSmie. His chief works are: TraiU de 
chimie ‘ appliqude aucc arts (8 vols., 1828-45) ; 
Legons sur la philosophie chimique (1837); 
Essai sur la statique chimique des Stres organises 
(1841; 3d ed., 1844) ; etc. Dumas delivered the 
first Faraday lecture before the London Chemical 
Society, in 1869. Consult Hofmann, Zur Erin- 
nerung au Jean Baptiste Dumas (Berlin, 1885). 
See Chemistry, History. 

DD MAtTRIEB, d^ m6'rya', Geoege Louis 
Paumella Busson (1834-96). An English il- 
lustrator and novelist, born in Paris. On his 
father’s side he was of French descent; his 
mother was English. His boyhood was passed 
in London, Boulogne, and Paris, and at the age 
of 17 he took up the study of chemistry in Uni- 
versity College, London, On the death of his 
father (1856) Du Maurier adopted art as his 
profession, studying in Paris under Gleyre 
in Antwerp under De Kaiser and Van Lerius- 
In 1859, while drawing in the studio, he sud- 
denly lost the sight of one eye, and during the 
rest of his life worked under the menace of 
total blindness. Returning to London, he began 
drawing for Once a Week, Punch, jmkI ibc Cf,} n~ 
hill Magazine, and on the death of !-(:(*». \ • 

he became permanently attached to Vunch. to 
whose pages he contributed those examples of 
social satiric art now so well known. For his 
drawings he himself composed the clever legends. 
He also illustrated Thackeray’s Henry Esmond 
and Ballads, and works by Henry James, Thomas 
Hardy, George Meredith, Mrs. Gaskell, and 
otherk To Ha/rper^s Magazine he contributed 
a series of drawings and two novels — Peter 
Ilhetson (1891) and THlby (1894). The for- 
mer, a fanciful romance of dream life, was widely 
read — chiefly, it would appear, through interest 
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in the autobiographic record of the author’s life 
at Passy. The latter, whose scene is the Quar- 
tier Latin, met with phenomenal success and was 
dramatized in both England and America. 
Whatever may be thought of the melodramatic 
presence of Svengali, the study of the artist trio, 
occupying the earlier portion of the story, is 
generally regarded as a genuine achievement. 
Subsequently to Du Maurier’s death a third 
novel, The Martian, appeared in Harpe^^s (1896— 
97). He was also a skillful writer of light 
verse, specimens of which appeared in Punch 
and dispersed through his books. But his repu- 
tation will chiefly rest upon that illustrative 
work for Punch through which he smilingly as- 
sailed the snobbish and the mean in the fashion- 
able and artistic world, and which, by its 
copiousness of detail, forms a valuable historical 
storehouse for the future student of English 
manners and customs of his period. His draw- 
ings possess much grace, charm, and finish, and 
his peculiar type of woman became known every- 
where. 

DiriVDB. See Deaf-Mute. 

DTTMB A0XJE. A common name of a form 
of intermittent fever in which there is a cold 
sensation in place of the shaking chill, and the 
succeeding fever is present; or of chronic ma- 
larial infection in which there is no regular 
chill, fever, and sweat, but all other conditions 
are present. See Intermittent Feveb. 

DUMBABTOH, diim-bar^t’n, or Dunbarton 
(Gael. Pumhreaton, fort of the Britons; called 
by the Britons Alchuth, height on the Clyde) . A 
royal, parliamentary, and municipal ^ m* 
port, and capital of the County of I) r • 
Scotland, on the Leven, near its junction with 
the Clyde, 15 miles west-northwest of Glasgow 
(Map: Scotland, D 4). It consists chiefly of a 
long semicircular street parallel to the river. 
Its principal public buildings are the Dumbarton 
Academy and county building. Shipbuilding, 
marine-engine and machine making, iron forging, 
iron and brass founding, and rope making are 
the chief industries. It has regular steam com- 
munication with Glasgow, Greenock, and other 
Clyde ports. Pop. (municipal burgh), 1901, 19,- 
985; 1911, 21,989. Dumbarton was called Al- 
cluith (hill of the Clyde) by the Britons, and 
Dunbreatan (fort of the Britons) by the Celts, 
and was the capital of the British district of 
Strathclyde. The Romans had here a naval 
dep6t, called Theodosia, Alexander II in 1221 
made it a royal burgh. At the mouth of the 
Leven stands the castle of Dumbarton, on a 
steep, rugged, double-peaked basaltic rock, rising 
to the height of 240 feet. It is one of the four 
Scottish castles which, by the terms of the treaty 
of union between England and Scotland, must 
be maintained. Its armament now consists of a 
few obsolete cannon. It was for a time the 
prison of the Scottish hero Sir William Wallace 
and served as a residence for Mary, Queen of 
Scots, during her childhood, and prior to her de- 
parture for France. Consult* Irving, Dumbarton 
(Dumbarton, 1865 ) . 

DTUVEBABTONSHIBE. A county in the 
west midland division of Scotland (Map: Scot- 
land, D 3). Area, 267 square miles. The nor- 
thern and western portions are mountainous, 
with many peaks from 2000 to 3000 feet high, 
and numerous lovely lakes — the largest, Loch 
Lomond. Here the scenery is indescribably 
beautiful. Well-cultivated lands lie south' of 
Loch Lomond ' and along the Clyde east and 


west of Dumbarton Castle, Turkey-red dyeing, 
bleaching and printing of calicoes, engine and 
ship building, distilling and brewing, and coal 
and ironstone mining are the chief industries. 
Pop., 1801, 20,700; 1851, 45,100; 1901, 113,865; 
1911, 139,831. Capital, Dumbarton (q.v.). Con- 
sult Irving, Dumbartonshire (Dumbarton, 1860). 

DUMB-BELL (so called from a fancied re- 
semblance of the balls to bells). A weight used 
in calisthenie and other physical exercises. It 
consists of two balls of iron, or, for light exer- 
cise, of wood, connected by a bar for a handle. 
The present form of dumb-bell was in use in 
England as early as the reign of Queen Eliza- 
beth; and weights, called halteres, that were 
similar to modern dumb-bells, were used by the 
quoit players in the early Grecian games. See 
Gymnastics. 

DUM'DUM {damdayyia, raised mound or bat- 
tery) . A town and military cantonment in the 
District of Twenty-Four Parganas, Bengal, 
British India, 10 miles southeast of Barrackpur 
and 5 miles northeast of Calcutta (Map: India, 
E 7). It has extensive accommodations for 
troops and a government ammunition factory. 
Here are manufactured the famous dumdum 
soft-nosed bullets, which flatten when they 
strike, tearing a large wound. The place is 
famous in connection with the mutiny of 1857. 
It was the scene of the first open manifestation 
on the part of the Sepoys against the greased 
cartridge. T1 i.i'-L g and manufacture of jute 
began about 19"^. I 'op., 1901, 20,830. 

DUMDUM BULLET. A bullet sometimes 
used in the British army, where it is styled 
^^Mark TVP It resembles the ordinary service 
bullet, except that the leaden core is left un- 
cover^, and, by further making the casing weak 
at the apex, the bullet spreads out immediately 
on striking a bone and tears or splinters the 
body, usually with fatal results. It was first 
made at the Dumdum Arsenal in India. Dum- 
dum, or Damdarna, is the name of a town, in 
Bengal Presidency, noted for its arsenal and for 
the fact that the mutiny of 1857 * ’■ 

there. The reports of the commanding ofiicers 
in the Chitral campaign of 1895 called attention 
to the fact that, while the service small-bore 
bullet had immense penetrative power, it did not 
possess sufficient stopping powei:; and a man 
struck by it did not at once suffer shock or 
disablement, but continued to figUt- The wound 
of the Lee-Metford (the British- service rifle) 
bullet, like that of the Mauser, is a perfectly 
clean perforation, which in many instances will 
soon *heal. It was to secure greater stopping 
power that the dumdum was employed. It is 
tinder the ban of the Peace Conference; Great 
Britain employed it, but only against uncivilized 
peoples, until the Second Peace Conference at 
The Hague, 1907. She then acceded to the 
declaration, so that the United States is now 
the only power remaining outside the operation 
of the declaration. The dumdum bullet, how- 
ever, is not used in the United States army. 
It was used in Egypt in 1895, but not in the 
Boer^British War of 1899-1902. 

DUMilBIL, du'mA'r^F, Andb^j Marie Con- 
stant (1774-1860). A French physician and 
naturalist, born at Amiens. In 1801 he was ap- 
pointed professor of anatomy and physiology 
at the University of Paris, where in 1819 he 
also obtained ’ the chair of internal pathology, 
which he occupied for more than 40 years. He 
was also at one time the substitute of Cuvier 
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in the department of natural history of the Ecole 
Centrale du Pantheon. It was, however, as as- 
sistant of Lacep&de, in the course of herpetology 
and iciitliyology, at the Jardin des Plantes, that 
he obtained that wide experience and extensive 
information which enabled him to write the first 
comprehensive work on reptiles, entitled Erpe- 
tologie generals, ou Jiistoire naturelJe complete 
des reptiles, in collaboration with Bibron (1834— 
54). His other publications include: Traite ele- 
mentaire d’histoire naturelle (1804; 2d ed., 
1807); Zodlogie analytique (1806); UlchtJiyo- 
logie analytique (1856). 

DXJlOlitrL, Auguste Heitei (1812- 

70). A Prench naturalist, son of Andre M. C. 
Dumeril. He was born in Paris and studied 
medicine at the university in that city. In 1847 
he was appointed professor of geology at the 
College Chaptal, and 10 years later he succeeded 
his father as director of the Museum of Nat- 
ural History. He assisted in the preparation 
of his father’s Erpetologie and wrote Des odeura 
(1843); De la texture intime des glandea 
(1845) ; JSistoire naturelle des poissons (1865- 
70). 

DHiyCEBrIH, Ed^uestand Pontas (1801-71). 
A French philologist. He was bom at Valognes, 
Normandy, and subsequently removed to Paris. 
After publishing La mort de Garin le Loharain 
and other examples of mediaeval French text, he 
began the collection of mediaeval Latin poetry, 
published under the respective titles Poesies 
Jatines anferieures au Xll^me siecle (1843) and 
Poesies latines du moyen dge (1847). These 
works won for him a wide reputation as a 
Latinist. As an archaeologist and historian of 
literature, he published; Essai sur V origins des 
runes (1844) ; Origines latines du thedtre 
modems ( 1849 ) ; Des formes du mariage pen- 
dant le moyen dge (1861) ; Histoire de la come- 
die (1864-67). 

DXJlOJItSAN, d^i'mar'saN', Th^iophxle Mab- 
10 N” (1780^1849). A French numismatist and 
playwright, bom in the castle of Castelnau, n^r 
Issoudun, Indre. In 1842 he was appointed di- 
rector of the royal cabinet of coins, after an 
association of nearly 50 years with that estab- 
lishment. He wrote about 230 vaudevilles, among 
which L’Ange et le didble, a drama in five acts, 
was very popular. His best work, however, and 
one which is still referred to as a model of 
its kind, is the play entitled Les saltimhanques 
(1838). His principal work on numismatics 
is the 'Notice des monuments exposes dans le 
cabinet des mddailles et antiques ( 1829 ; frequent 
subsequent editions). 

BtTMESNTIi, d\i'mt'n^F, Maede FEANgoiSE 
(1713-1803). A celebrated French tragic achress 
whose real name was Marchand. According to 
the usual account, she was bom in Paris, but 
her first experience upon the stage was gained in 
the provinces, at Strasshurg and elsewhere. She 
made her d6but in the Th6S.tre Fran^ais in 1737 
as Clytemnestra in Ip'higenie. Her imposing ap- 
pearance, and power of tragic expression gave her 
immense control over her audiences. Once, it is 
related, those in the front seats were so over- 
come with horror that they fairly retreated 
before her, leaving their places vacant- Her 
superiority to her rival, Mademois^le Clairon, 
iS' generally ^acknowledged, though there were 
critics who resented the innovations of her force- 
ful genius- Among her great parts were Athalie, 
Phedre, M4d4a, Sdmiramis,- and especially 
rope, which won for her both the admiration 


and the gratitude of Voltaire, its author. She 
continued upon the stage till 1776, when she 
retired upon a pension largely supplemented by 
the favor of the court. She died at Boulogne- 
sur-Mer, Consult Coste . d’Arnohat, Memoire de 
Marie Frangoise Dumesnil (Paris, 1800) , written 
in reply to an attack upon her by Mademoiselle 
Clairon. 

HTXMFItlES, dum-fres'. A royal parliamen- 
tary and municipal burgh, river port, and the 
capital of Dumfriesshire, Scotland, on the Nith, 
9 miles from its mouth in the Solway Firth, 73 
miles south-southwest of and 33 

miles west-northwest of i Scot- 

land, E 4). It stands on rising ground, sur- 
rounded, except towards the sea, by fine, un- 
dulating hills, and is irregularly built of red 
freestone. One of the bridges across the Nith is 
believed to have been built about 1280 by Devor- 
;'*il !. i'l *! i' er of John Baliol, who also erected 
I « . • ^ • ' monastery in the chapel of which, 

in 1306, Robert the Bruce slew the Red Comyn. 
The region is associated with incidents in the 
life of Robert Burns, who was buried in St. 
Michael’s churchyard. The houses in which he 
lived and the one in which he died are marked 
with tablets. Among the PK^h-rii hLi‘hli'i'j-> j.i.i v 
be mentioned the county Imi l-i'iij- n x ):ih-' 
baronial structure, the post office, Crichton Insti- 
tution, and the general infirmary. The munici- 
pality owns the water works, gas works, and 
public baths and workhouses. The chief in- 
dustry is the manufacture of tweeds, hosiery, 
leather, baskets, and wooden shoes. Its cattle 
fairs are also of importance, and an import 
trade is carried on in oilseed cake, beans, and 
manures. Two objects of interest in the neigh- 
borhood are the ruins of Lincluden Abbey and 
Caerlaverock Castle, an ancient stronghold of 
the Maxwells, and the Ellangowan in Guy Man- 
nering, Dumfries is believed to have grown 
up about an ancient British fortress. It was 
made a royal burgh by William the Lion. It 
suffered severely during the Border wars. In 
1745 it was the headquarters of the Young Pre- 
tender, who j - M' d fie town’s funds. Pop. 

(royal burg- lb- I, ’■>,.■>! *5; 1911, 16,011. Con- 
sult Maxwell, History of Dumfries (Edinburgh, 
1896). 

DUMFHIESSHIHE. A border comity in the 
southern division of Scotland (Map: Scotland, 
E 4). It ha- 21 rille- of coast line on the Sol- 
way Firth, ix-warcl- wbieli ii- surface slopes from 
the northern portion, which is mountainous. The 
principal rivers are the Nith, Annan, arid Esk, 
the valleys of which form the “dales” of the 
corresponding names. Area, 1072 square mil'es- 
The mineral products are coal, limestone, iron- 
stone, lead, and silver. There are extensive lead 
mines at Wanlockhead; limestone is quarried in 
the parishes of Keir and Carmertrees; zinc ore 
is mined at Abington, and coal at Sanquhar and 
Canonbie, The chief occupations are agricul- 
ture and the raising of cattle, sheep, swine. 
Sheep farms occupy the hills. There are salmon 
fisheries in the rivers. Pop , 1801, 54,600; 1851, 
78,100; 1891, 74,245; 1901, 72,570; 1911, 72,825. 
Capital, Dumfries (q.v.). 

DtiMICHENy du'mlK-ai. Johaistnes (1833- 
94). A German Egyptologist, a pupil of Lep- 
sius and Brugseh. His numerous works consist 
almost entirely of editions of Egyptian inscrip- 
tions, derived from temples of the Greek and 
Roman period. He devoted special attention to 
the very complicated. ,and difficult hieroglyphic 
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writing ■which prevailed during this period. In 
1872 he w^as appointed professor of Egyptology 
at Among his works may be men- 

tionea: Heograpliische Inschriften altdgyptischer 
Denkmdler (1866); Altagyptische Kalenderin- 
schriften (1866); HistoriscJie iTischriften ah 
tdgyptiscTier Denkmaler (1867—68) ; Der Felsen- 
tempel von Ahu SiTnhel (1869) ; Der Ordhpalast 
des Patuamenap in der thehanischen Fekropolis 
(1884-94). 

DITltt'lVrER, JEEEMIAH (1680-1739). An 
American th-rgyn;rin, who spent the latter part 
of his life as a politician and lawyer in England. 
He was born in Boston, the brother of William 
Dummer, acting Governor of Massachusetts from 
1723 to 1728, graduated at Harvard in 1699, and 
took his doctor’s degree at Utrecht in 1703. Af- 
ter preaching for a time in Boston he moved 
to England, where he left the ministry, prac- 
ticed law, and became a political lieutenant of 
Bolingbroke. He rendered valuable services to 
the Colony of Massachusetts, for which he was 
the London agent from 1709 "to 1721. He is best 
known as the author of an able Defense of the 
Few England Charters (1728), written at a time 
when Parliament seemed about to annul several 
of the Colonial charters. He also published A 
Discourse on the Roliness of the Sattath Day 
(1704) and A Letter to a Fohle Lord Concern- 
ing the Late Expeditions to Canada (1709). 
Consult a brief sketch in Tyler, A History of 
American Literature to 1^65 (Hew York, 1876). 

BUMMER'S WAR (so called from William 
Dummer, acting Governor of Massachusetts from 
1723 to 1728). A war (1723-25), originating 
in a dispute over boundary lines, between the 
Abnaki Indians and the border settlers of Ver- 
mont and Maine, then under the jurisdiction 
of Massachusetts. It was marked by numerous 
petty skirmishes and by two considerable en- 
gagements — one on Aug. 12, 1724, when a com- 
pany of 208 whites massacred the Jesuit mis- 
sionary Rale and some 26 Indians, and another 
on May 8, 1725, when 34 whites under Capt. 
John Lovewell defeated a much larger body of 
Indians, after a bloody contest on the site of 
the present Fryeburg, Me. Peace was concluded 
in November, 1725. For a brief account of the 
war, consult Parkman, A Century of Conflict 
(Boston, 1892). 

BtJMMLER, dymTer, Ernst Ludwig (1830- 
1902). A German historian. He was born in 
Berlin and was educated at the universities of 
Bonn and Berlin. In 1858 he became professor 
of history at Halle. In 1876 he became presi- 
dent of the Historical Commission for the Prov- 
ince of Saxony, and in 1888 he was chairman of 
the editorial board of the Monumenta Germanics 
Historica in Berlin. His publications include: 
GeschicTite des ostfrdnkischen Reiches (3 vols., 
2d ed., 1887 ) , for which two prizes were awarded 
him by German academies; Kaiser Otto der 
Crosse (1876) ; Auxilius und Vulgarius: Quellen 
und ForscJiungcn das Papsttums im Anfcmg des 
zOmten Jalirhundrrts (1866); and numerous 
important contribul ions to the Monumenta Ger- 
man iai Historica and similar publications. 

DUMOHCEAU, du'm6N's6^ Jean Baptiste, 
Count Bergendael (1760-1821). A French sol- 
dier, born in Brussels. He was colonel of a 
regiment during the revolt of Brabant against 
Austria. ’ Upon the suppression of the rebellion 
he fled to France and afterward fought at 
Jemappes and Neexwinden. In consequence of 
the bravery and skill displayed by him in these 


important battles he was successively promoted 
to the rank of brigadier general (1793), com- 
mandant of Amsterdam (1794), and lieutenant 
general of the Batavian Republic (1795). In 
1807 he became marshal of Holland, in which 
capacity he successfully conducted the operations 
against the English in Walcheren (1809). 
After the union of Holland with France he 
again T* -If in the campaigns 
of 181;* : ■ made him a count. 

The title of “the Stainless General” was be- 
stowed upon him by reason of his unsullied 
record as a soldier. 

DTI MOUTD', Frank Vincent (1865- ). 

An American figure and landscape painter. He 
was born in Rochester, N. Y., and studied in 
Paris under Boulanger, Lefebvre, and Benjamin 
Constant. His work, which includes religious 
pictures, landscapes, groups of young girls, and 
ideal paintings, has a distinctive quality; for 
he possesses the art of crowding much detail into 
harmonious masses. His color is delicate, his 
line sure. Among his most important paintings 
are: “The Baptism,” “Portia,” “An Italian 
Street,” “July Afternoon” (1910) ; “October” 
(1911), and “The Margaree” and “Grassy Hill” 
(1913). He designed important illustrations for 
the Century Magazine, became influential as an 
instructor at the Art Students’^ League, New 
York, and was elected to the National Academy 
of Design in 1906. 

BUMONT. See Santos-Dumont. 

BUMONT, d^'mQN', Ai^eet (1842-84). A 
French arch geologist. He was born at Scey-sur- 
Saone (Haute-Sa5ne) and was educated in Paris 
and at Athens. After lecturing on archeology 
and the history of art in Rome (1874) and at 
Athens, as director of the French School of 
Classical Studies there (1875—78), he became 
rector of the academies at Grenoble (1878) and 
Montpellier (1879), and occupied the position 
of superintendent of higher education until his 
death. His researches covered a wide field, em- 
bracing prehistoric as well as Christian and 
Byzantine archseology, while his treatment of 
the ceramic art of Greece reveals the profound 
scholar and keen, critical artist. Among Ms 
numerous important works are the following: 
De Plumheis apud Grcecos Tesseris (1^76} ; In- 
scriptions ciramiques de Grdce (1871) ; Vases 
peints de la Grdce propre (1873); Les cdra- 
miques de la Gr^ce propre, vases peints et terres 
cuites, in collaboration with Chaplain ( 1882-90) . 

BUMONT, Augustin Alexandre (1801-84). 
A French sculptor, born in Paris. He studied 
with his father, Jacques Edme Dumont (1761- 
1844), and with Cartellier. In 1823 he won 
the* Prix de ‘ Rome, afterward spending some 
years in Italy. The works of Dumont are very 
numerous; they were mostly executed for the 
public buildings and churches of Paris, and are 
to be found in tho Senate, the H6tel de Ville, 
at Versailles, and in the churches of the Made- 
leine and Notre Dame de Lorette. His two 
best-known works are “The Genius of Liberty,” 
a colossal statue in gilded bronze on the July 
Column (1840), and the colossal bronze statue 
of Napoleon I on the V^dome Column, seriously 
damaged during the Commune, but since re- 
stored. Other important statues are those of 
Nicholas Poussin for the Palace of the Institu'te; 
Blanche de Castille in the Luxembourg Gardens; 
and St. Cecilia in the Madeleine ; he is especially 
well represented in the Museum of S^mur, He 
was elected to the Institute in 1838, 
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professor at the Ecole des Beaux- Arts in 1852, 
and received the grand medal of honor at the 
Exposition of 1865. The boldness and finish, 
combined with grace, that distinguish the works 
of this sculptor show the influence of Canova. 
Consult Vattier, TJne famille des artistes: Les 
Dumont (Paris, 1890). 

DUMOITT, PiEEEE Etienne Louis (1759- 
1829). A Swiss philosopher, the leading dis- 
ciple of Bentham, and the great expositor of 
the Benthamite philosophy. He was bom in 
Geneva, July 18, 1759, studied theology, and 
after officiating as a minister for a short time 
in his native town, proceeded to St. Petersburg 
in 1783, where he accepted the charge of the 
French Protestant church. In 1785 he left 
Russia, went to England, and became tutor to 
the sons of Lord Shelburne, afterward Marquis 
of Lansdowne. His superior talents, liberal 
sentiments, and fine character soon recommended 
him to the d Whigs of that period; 

with Sir 1 liomiJ'y, in particular, he 

formed a close friendship. During the early 
years of the French Revolution Dumont was in 
Paris, where he became greatly attached to 
Mirabeau, regarding whom he has given the 
world much important information in his Sou- 
venirs sur Miraheau et sur les deux 'premieres 
assemhlees legislatives (which were not pub- 
lished till 18 fe, three years after the author’s 
death). In 1791 Dumont returned to England 
and formed an intimacy with Bentham. This 
led to the most important event in his life. 
Deeply convinced of the value of that philoso- 
pher’s views on legislation, he requested his 
friend to allow him to arrange and edit his 
unpublished writings on this subject. Bentham 
gave him his manuscripts. Dumont labored 
earnestly and successfully to bring order out of 
the chaos of Bentham’s writings and gave them 
a literary form and a currency which contributed 
powerfully to their influence. In the following 
works he appears as the interpreter as well as 
the editor of the philosopher: Traite de legisla- 
tion civile et penale (Geneva, 1892) ; Theorie 
des peines et des recompenses (ib., 1810) ; 

Tactique des assemblies legislatives (ib., 1815) ; 
Preuves judiciaries (ib., 1823) ; and the Or- 
ganisation judiciare et codification (1828). Du- 
mont returned to Geneva in 1814: and became a 
member of the Representative Council. He died 
in 1829 in Milan. Consult Macaulay, Review of 
DumonPs ^‘Recollections of Mirabeau” (London, 
1832), and De Candolle, Notice sur la vie et les 
eorits de M, Dumont (Paris, 1829). 

DTJMONT D'TTBVIIiLE, dur'veP, Jules 
S^IBASTIEN C^SAB (1790-1842). A French navi- 
gator, the discoverer of a portion of the so- 
called Antarctic continent. In 1820, while on a 
surveying trip in the Mediterranean, he recog- 
nized the artistic value of a Grecian statue 
which had just been unearthed, and which is now 
known as the “Venus of Milo,” and announced 
the discovery to the French government. In 
later years he was concerned in explorations 
around the Australian continent, Xew Zealand, 
Van Diemen’s Land, and other Pacific and Indian 
islands for the purpose of finding traces of 
Lap4rouse. In 1836 he submitted to Loijis 
Philippe the plan of. a new expedition which vras 
to explore the Antarctic r^ions.. Joinville 
Island and Louis Philippe Land were both dis- 
covered by him in 1838. After an extended 
cruise in the Pa.cific Ocean Dumont d’Urville 
returned to the far i^outh,, and on the afternoon 


of Jan. 19, 1840, discovered a coast line in about 
lat. 65“ S-, long. 14“ E- This he called Adelie 
Land. Clarie Land, a wall of ice, supposed by 
the Frenchmen to be attached to a land mass, 
was discovered on January 30. These two coasts 
are supposed by geographers to form part of the 
boundary of a great land, called for convenience 
Antarctica, or the Antarctic continent. Lieu- 
tenant Wilkes, of the United States exploring 
expedition, had sighted another portion of the 
same coast farther to the eastward early in the 
morning of January 19. D’Urville was ap- 
pointed rear admiral on his return. Eighteen 
months afterward he was killed in a railroad 
accident. Among his publications are: Rapport 
sur le voyage de “U astrolabe'" lu d V Academic 
des sciences dans sa seance du 11 mai, 1829 
(1829) ; Voyage pittoresque autour du monde 
( 1834 ) ; Voyages au pole sud et dans VOceanie 
(1841-54). 

DTXMOBTrEBITE, dfi-mdi/ti-er-it. A basic 
aluminium silicate that crystallizes in the ortho- 
rhombic system, has a vitreous lustre, and is of 
a bright blue to greenish-blue color. It occurs 
in fibrous forms in feldspar near Lyons, France, 
and also in Silesia and in Horway, while in the 
United States it is reported from the vicinity 
of New York City, from California, and from 
Yuma Co., Ariz. It is named after Eugene 
Dumortier, the French paleontologist. 

BTTMOULIN, du’moo'laN', Chables (1500- 
66). A French jurist, born in Paris. He was a 
member of the Reformed congregation and be- 
came celebrated as a consulting lawyer. He 
published in 1552 his Commentaire sur rSdit 
des petites dates, a famous argument to show 
the justice of the action of Henry II of France 
in forbidding the exportation of gold and silver 
from the kingdom to Rome. This work was 
promptly condemned by the Sorbonne and won 
Mm the honor of a heresy trial. Soon after his 
return from Germany in 1557 he published the 
Gonseil sur le fait du concile de Trent, which 
greatly offended both Catholics and Calvinists, 
and for which he was imprisoned until 1564. 
His writings, comprising 50 other titles, were 
published in Paris in 1581 in five folio volumes. 

BIT MOULIN, John Philip ( 1834-1911 ) . A 
Canadian Anglican bishop. He was bom in Dub- 
lin, Ireland, but in early manhood came to 
Canada. He was educated at Trinity Univer- 
sity, Toronto, and in 1863 was ordained a priest 
of the Church, of England in Canada. He was 
curate of St. John’s Church, London, Ontario, 
in 1862-66; of Holy Trinity Church, Montreal, 
in 1866-71; incumbent of St. Thomas’s Church, 
Hamilton, Ontario, in 1872-75; and rector of 
St. Martin’s Church, Montreal, in 1875—82. 
"While incumbent at Hamilton, he was elected 
Bishop of Algoma, but declined the pTefmment. 
In 1882—86 , he was rector and c^iK>n of St. 
James’s Cathedral, Toronto, and in 1885-96, sub- 
dean of St. Alban’s Cathedral in that city. He 
was a delegate to the Lambeth Conhirence. Lon- 
don, England, in 1897 and a delegate to the 
Pan- Anglican Congress in the same city in 1908. 
In 1906-07 he had a prominent part in compil- 
ing a hymnal for the use of the Cliurch of 
England in Canada. He was widely known as 
an able and eloquent preacher. His principal 
publications were Two Pillars of Empire (1904) 
and The Eternal Law (1906), being the Slocum 
lectures for 1901 at the University of Michigan. 

BUMOUBIEZ, d^Tttoo'rfe’fi', Charles Fban- 
gois (1739-1823), A French general and poll- 
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tician, born at Cambrai, Jan. 25, 1739. His 
father was a commissary officer in the French 
army, and young Dumouriez obtained a com- 
mission and fought in the Seven Years’ War, re- 
tiring in 1763 with the rank of captain, a small 
pension, and the cross of St. Louis. After some 
years spent in travel Dumouriez was appointed 
quartermaster -general to the Corsican expedition 
by the Duke de Choiseul and was later sent on 
a secret mission to Poland. Though employed 
by D’Aiguillon, the successor of Choiseul, Du- 
mouriez fell into disgrace while on a mission in 
Sweden and spent the last months of Louis XV’s 
reign in the Bastille and the Chateau at Caen. 
Under Louis XVI, however, he was made com- 
mandant at Cherbourg, where he commenced the 
creation of a great naval establishment. In 
1788 he was made a major general, and on the 
outbreak of the Revolution attached himself at 
first to Lafayette and Mirabeau, but in 1790 be- 
came connected with the Jacobin Club and 
managed to secure a command in Normandy. In 
1792 he became Minister of Foreign Affairs, but 
resigned to become lieutenant general of the 
Army of the North. He operated successfully 
against the Duke of Brunswick, who received a 
severe check at Valmy (September 20) and was 
forced to abandon the invasion of French terri- 
tory. He then pressed into the Austrian Nether- 
lands and defeated the enemy at Jemappes, on 
Nov. 6, 1792. This was the period of his highest 
power, and for the moment he was the greatest 
man in France. In 1793, after several small 
successes, Dumouriez was checked in his career 
of conquest by the Austrians under Prince Co- 
burg in the battle of Neerwinden. Denounced 
at Paris as a traitor, he refused to appear before 
the bar of the Assembly to answer to the 
charges. After vainly trying to induce his army 
to embrace the cause of royalty, Dumouriez in 
despair deserted to the Austrians, with a few 
of his officers. The Convention set a price of 
300,000 francs upon his head. After \ b • 
through many countries of Europe, ■ ii 
settled in England, where he died in exile at 
Turville Park, near Henley-upon-Thames, March 
14, 1823. Besides a multitude of pamphlets, 
Dumouriez wrote Memoires du general Dumou- 
Hez (Hamburg, 1796) and La me et les mSmoires 
du gSn4ral Dumouriez (3d ed., Paris, 1822—24). 
Consult: Welschinger, Le roman de Dumouriez 
(ib., 1890); Griffiths, French Revolutionary 

Generals (London, 1891) ; Chuquet, La premiere 
invasion prussienne (Paris, 1886) ; Valmy 
( 1887 ) 5 La retraite de BrunsvoicJc ( 1887 ) ; 
Jemappes (1890) ; La trahison de Dumouriez 
(1891) ; Rose and Broadley, Dumouriez and the 
Defence of England Against Napoleon (London, 
1908). 

BXTM PALM. See Doom. 

DUMPY LEVEL. See Engineering Instru- 
ments. 

DUN. See Don. 

DUN A, du'na, or Southern Dvina (in con- 
tradiction to the Dvina of northern Russia). A 
:m2q;r of W^st Russia, rising in a small lake in 
me southw^estern part of the Government of 
Tver, 9 miles from the source of the Volga (Map : 
Ru^ia, B 3). It flows in a semicircle at first 
KOutiiVest, and then northwest, finally forming 
the"^g|imdary between Courland and Livonia, 
andl^^pties into the Gulf of Riga 10 miles be- 
lo^^^i^^a. Its length is about &0 miles. The 
upper cotifse of thn river lies iti: a brokj^- coun- 
try, giving rise to nunieTous rapids. It is navi- 


gable through almost its entire length. Ocean 
steamers can ascend only to Riga, but smaller 
vessels reach Diinaburg. The traffic on the 
Duna is very considerable at high water, 
2,000,000 tons being annually transported. Some 
of the tributaries are navigable. The Diina is 
connected by the Beresina Canal with the 
Dnieper, and is free of ice in its lower course 
for over 240 days in the year. 

DUNABURG, du'na-b^rH (Russian official 
name since 1893, Dvinsk). A district town and 
fortress in the Russian Government of Vitebsk, 
situated on the Diina, 110 miles southeast of 
Riga, and 332 miles southwest of St. Petersburg 
(Map: Russia, 0 3). It is a fortress of the 
first class and is situated at the junction of 
three important railway lines, c ^ i St. 
Petersburg, Warsaw, Libau, Riga, and Vitebsk. 
The chief manufacturing establishments are dis- 
tilleries, tobacco and match factories, flour mills, 
brick works, tanneries, and limekilns. The com- 
merce in flax and timber is considerable. Diina- 
burg was founded by the Livonian Knights in 
1278, in 1561 became a part of Poland, and in 
1772 was incorporated with Russia. Diinaburg 
was bombarded by the French in 1812 and was 
occupied by the allied Prussian and French 
forces under Macdonald in the same year. Pop. 
(main town), 1910, 89,884; (including sub- 
urbs), 110,912, of which over 30,000 are Jews. 

DUNA-POLD VAR, du'nb-feld^vhr ( Hung., 
earth- walled fortress on the Danube, so called 
from its situation ) . A town of Hungary in the 
County of Tolna, on the right bank of the Dan- 
ube, about 50 miles south of Budapest (Map: 
Hungary, P 3). It is in an agricultural region, 
and its trade by river includes fruit and wines. 
Pottery is made here, and there are sturgeon 
fisheries. Pop., 1900, 12,117; 1910, 12,087, 

mostly Magyars. 

DUNANT, du'nfiN', Jean Henri (1828-1910). 
A Swiss author and philanthropist, founder of 
the Red Cross Society (q.v.). He was born in 
Geneva and conceived the idea of founding a 
society for aiding wounded soldiers while visit- 
ing the scene of the battle of Solferino. He 
wrote Un souvenir de Solferino (1862; 5th ed., 
1871; Eng. trans. by Mrs. D. H. Wright as The 
Origin of the Red Cross y 1911), and delivered 
lectures .’'B' -« "lief in war before the So- 
ciety of p!i* I I I in Geneva. Soon after- 

ward a meeting was held in that city’ which 
resulted in the Geneva Convention (1864) and 
the establishment of a permanent international 
committee. In 1864 the co<3peration of 10 gov- 
ernments had been obtained, and the Red Cross 
Society was officially established (Aug. 22, 
1864). M. Dunant bestowed his entire fortune 
on various charities. In 1901 he received the 
Nobel ptize for service in the cause of peace. 
Besides the work already mentioned, he wrote 
the following: FraternitS et chariti internation- 
ales en temps de guerre (1st to 7th ed., 1864) ; 
L^Esclavage chez les musulmans et anx Etats- 
Unis de TAm6rique ( 1863 ) ; La r&novation de 
' (1865). 

DUNBAR' (Gael., Castle Point). A royal, 
parliamentary, and municipal burgh, and ancient 
seaport of Haddingtonshire, Scotland, on an emi- 
nence of the rocky coast near the mouth of the 
Firth of Forth, 20l^ miles east-northeast of 
Edinburgh (Map: Scotland, F 4). There are 
tw’o harbors, partly barred by reefs. Pop. 
(municipal burgh), 1901, 3581; 1911, 3346. 

The principal industries are the manufacture of 
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farming tools, distilling and brewing, and rope 
making. On the high rocks at the entrance to 
the new harbor are the ruins of a castle, built 
about the middle of the ninth century and, 
from the end of the eleventh century, the chief 
seat of the earls of March. It was once an im- 
portant ' . " ■ in resisting English invasion. 

Edward . « 'in 1296, after defeating the 
forces under Baliol, and Edward II fled thither 
after the battle of Bannockburn. It was suc- 
cessfully defended in a siege of six weeks against 
the Earl of Salisbury by Black Agnes, Countess 
of Dunbar, in 1339; it sheltered Queen Mary 
and Bothwell in 1567, and in the same year it 
was destroyed by the regent Murray. In Sep- 
tember, 1650, Cromwell, at the “Race of Dun- 
bar,’^ defeated the Scottish army under Leslie. 

DUN'BAR, Paul Lauee^^ce (1872-1906). 
An American poet of African race, horn at Day- 
ton, Ohio, and educated in the public schools of 
Dayton. He worked as a journalist in New 
York and on the staff of the Congressional 
Library. He appeared in public as a reader of 
his poems, which have been collected under the 
titles of Oah and Ivy ( 1893) ; Majors and Minors 
(1895) ; Lyrics of Loioly Life (1896) ; Poems of 
Cabin and Field (1899) ; Lyrics of the Hearth 
Bide (1899): Candle- Lightin^ Time (1902); 
Lyrics of Love and Laughter (1903) ; Li’Z Gal 
(1904) ; Lyrics of Sunshine and Shadow (1905). 
His more mature work, when in dialect, deserves 
the generous commendation given it. He also 
wrote a volume of short stories, Folks from Diode 
(1897); a novel, The Uncalled (1898); The 
Sport of the Gods (1902). Consult L. K. Wig- 
gins, compiler, Life and Works of Paul Laurence 
Dunbar (1907) ; Complete Poetical Works, 
with W. D. Howells’s introduction to “Lyrics 
of Lowly Life” (new impression. New York, 
1913). 

DUNBAB', WnxiAM (c.1465-1525?) . The 
greatest of the old Scottish poets. Of his life 
very little is known, but he was born between 
1460 and 1465, probably in East Lothian, and 
is supposed to be the William Dunbar who en- 
tered St. Andrews University in 1475 and gradu- 
ated as M.A. in 1479. He cannot be traced at 
all during the next 21 y^rs. From his poem, 
“Visitation of St. Francis,” we learn, however, 
that he joined the Order of Franciscans and 
afterward left it. He says that as a begging 
friar he traveled from Berwick to Canterbury 
and crossed over to Picardy. By 1500 he was 
in the service of James IV of Scotland. In that 
year he was granted an annual pension of £10, 
afterward increased to £20 and then to £80. In 
1501 he seems to "have visited England in the 
train of the ambassadors sent thither to con- 
clude the negotiations for the King's marriage 
to Margaret Tudor. Early in 1503, before the 
Queen's arrival, he composed, in honor of the 
event, an all^orieal poem entitled “The Thistle 
and the Rose.” He seems now to have lived 
chiefly about court, writing poems, and sustain- 
ing himself with hope of preferment in the 
church. After the ruinous defeat at Flodden, 
and the confusion consequent on the King’s death 
and a .prolonged regency, Dunbar's name disap- 
pears altogether. He probably died between 
1520 and 1530. As a poet, he possessed a variety 
of gifts. . He is at times as rich in fancy and 
color as Spenser in the Faerie Queene, as homely 
and shrewd and coarse as Chaucer in the MUlePs 
Tale, as pious, and 'devotional as Cowper in his 
HymnSf aA wildly: grotesque , in satire as 


Burns in his Death and Doctor Hornbook, Be- 
sides the beautiful allegory cited above, Dunbar 
wrote another called “The Golden Targe.” He 
is at his very best in the satires “The Two Mar- 
ried Women and the Widow” and “The Dance of 
the Deadly Sins.” His Works were edited by 
Laing (2 vols., Edinbiirgli. 1834) ; also by Small 
and Mackay, for iln- S<‘(>iri-*'i Text Society (Edin- 
burgh, 1884-93). Consult Schipper, William 
Dunbar, sein Leben und seine Cedichte (Berlin, 
1884), and the Cambridge History of English 
Literature^ voL ii (New York and London, 
1907-13). 

DXJNBAB^ON (Scotland). See Dumbarton. 

DUNBIHD, or Dunkee. See Pochard. 

DXTN'GAN, Adam, first Viscount Duncan 
OF Campeedown (1731-1804). A British ad- 
miral, born at Lundie, Forfar, Scotland. He 
was educated at Dundee, and entered the navy 
in 1746, became lieutenant in 1755, and fought 
against the French at Goree, Africa. In 1761 he 
was promoted to be commander, served in the 
expedition against Belle Isle, and in the cap- 
ture of Havana in the following year. He was 
engaged at the battle of Cape St. Vincent in 
1780 and at the relief of Gibraltar two years 
later. He was promoted to be rear admiral of 
the blue in 1789 and became vice admiral in 
1793. In 1795 Duncan was made commander 
in chief of the United English and Russian 
squadron in the North Sea and shortly afterward 
was appointed admiral. In the Nore Mutiny 
(1797) Duncan, who was a man of herculean 
proportions, 6 feet 4 inches in h.eight. and strik- 
ingly handsome, quelled the disafreoTion on his 
vessel by displays of personal strength, and the 
force of his personality. His strat^ical block- 
ade of Texel with two ships was one of the 
most effective ever made, and on Oct. 11, 1797^ 
near Camperdown, he destroyed the Dutch fleet 
on its way to invade Ireland and took Admiral 
De Winter prisoner. Ten days later he was 
created Baron of Lundie and Lord Viscount 
Duncan of Camperdown. While traveling to 
Edinburgh, he died suddenly at Cornhill Inn, 
near Coldstream, Consult: James, Naval His- 
tory of Great Britain (London, 1822) ; Yonge, 
History of the British Navy, vol. i (ib., 1863) ; 
Earl of Camperdown, Admvral Duncan (ib., 
1898). 

DUNCAN, Isadora (1880- >. An Amer- 

ican dancer, born in San Francisco- She was 
for a time a dancing teacher in New York and 
attempted to revive classic, i.e., simple Greek, 
dances, but she was not warmly received. In 
Munich, Berlin, and Paris, however, where she 
later lived, she became very popular. At Griine- 
wald, near Berlin, she established, under the im- 
mediate charge of her sist^ Elizabeth, a danc- 
ing school for girls from 4 to 14 years of age, 
where they receive free hoard and schooling. 
Miss Duncan the first to popularize the 

barefoot dance in simple free draperies— the 
antithesis of ballet and toe dancing — and was 
particularly happy in her dances interpretative 
of Beethoven, Gluck, and Chopin. In 1913 she 
went into temporary retirement when the tv'o 
children of her union with Gordon Craig (q.v.) 
were carried by a runaway motor car over the 
Beine embankment and drowned. 

DUNCAN^ jAiiES (1857- ). An Ameri- 

can granite cutter and labor leader, born in 
Kincardine Co., Scotland, whence he removed to 
the United States. He was secretary of the New 
York branch ( 1881 ) a.nd of the Baltimore branch 
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(1884) of the Granite Cutters' International 
Association, of which he became national sec- 
retary-treasurer in 1895. He led a successful 
educatic’ ■■ ‘ the union and then 

(1900) ■ strike in the granite- 

cutting industry for an eight-hour day. He was 
vice president of the American Federation of 
Labor (1894), represented the American labor 
movement in the British Trades Council at 
Bristol, England (1898), and was a member of 
the Industrial Department of the Civic Federa- 
tion (1901). 

DTJHCAN*, John (1796-1870). A Scottish 
theologian and Hebraist, born at Aberdeen and 
educated at Marischal College. He was ordained 
in 1836 and, after preaching in Milton Church, 
Glasgow, was sent to Pest, in 1840, as a mis- 
sionary for the conversion of the Jews, and 
counted among his converts the celebrated Dr. 
Edersheim and the Rev. Dr. Adolph Saphir, after- 
ward a minister of the English Presbyterian 
Church, London. After his return from Pest, in 
1843, he was until his death professor of Ori- 
ental languages in New College, Edinburgh. 
Consult the Life (Aberdeen, 1872) by David 
Brown; the Recollections of Duncan by Stuart; 
and Knight's Colloquia Peripatetica (1870; 5th 
ed., 1879). 

DIJNCAIT, John (1805-49). An African 
traveler, born near T* ' New Bruns- 
wick. He entered ' ^ . age of 17 

and served imtil 1842, inmhich year he went 
to Africa as a member of the Niger expedition 
and took a prominent part in negotiating 
treaties with the natives. The party subse- 
quently was stricken with fever, and of the 300 
men who had embarked in this expedition, only 
five, including Duncan, succeeded, after almost 
incredible hardships, in reaching England. In 
1844 Duncan penetrated from the western coast 
to Whydah and subsequently passed through 
Dahomey to Adofidiah. In 1847 he published an 
interesting account of this expedition in the 
work entitled Travels in- Western Africa in 1845 
and 1846 1 and in the same year he contributed to 
Bentley’s Miscellany a paper in two parts, en- 
titled Some Aceoimt of the Late Expedition to 
the Niger. In 1849 he was appointed Vice Con- 
sul at Whydah. 

DiriSrCAH, Louis (1862- ). An Ameri- 

can electrical engineer, born in Washington. D. O. 
He graduated from the United States Naval 
Academy in 1880, but resigned from the navy in 
1887 ; meanwhile he had taken advanced work 
at Johns Hopkins University, and in 1885 re- 
ceived a Ph.D. During the Spanish-American 
War he was major of the first volunteer engi- 
neers. He was associate in, and associate pro- 
fessor of, applied electricity at Johns Hopkins 
(1887-98), and head of the department of elec- 
trical In'j ,\i Massachusetts Institute of 

Technol -gx 19"2-(H). In 1895 he was presi- 
dent of the American Institute of Electrical 
Engineers. He is author of many articles on 
engineering topics in scientific journals. 

DTIHCAH’, Noeman (1871- ). An Amer- 

ican author, brother of Robert Kennedy Dun- 
can. He was born at Brantford, Ontario, 
Canada, and was educated at the University of 
Toronto. From 1897 to 1901 he w'as a member 
of the s-taff of the New York Evening Post, and 
in 1907-08 he was correspondent for Harpei'^s 
Magazine in Asia Minor and Egypt. He was 
professor of rhetoric at Washington and Jeffer- 
son College (1902-06) and adjunct professor of 


English literature at the University of Kansas 
(1908—10). Doctor Luhe of the Labrador 
(1904) and his other stories of the Newfound- 
land coast life are sympathetic and skillful. His 
writings include: The Soul of the Street (1900) ; 
The Way of the Sea (1903); Dr. Grenfell’s 
Parish (1905; 2d ed., 1911); The Mother 
(1905); The Adventures of Billy Topsail 
(1906); The Cruise of the ShinAng Light 
(1907) ; Every Man for Himself (1908) ; Going 
Down from Jerusalem (1909); The Suitable 
Child (1909) ; Higgins (1909) ; Billy Topsail 
& Company (1910); The Measure of a Man 
(1911) ; The Best of a Bad Job (1912) ; Finding 
his Soul (1913). 

DtJHCAN, Robeet Kennedy (1868-1914). 
An American chemist, brother of Norman Dun- 
can. He was born at Brantford, Ontario, 
Canada. After graduating from the University 
of Toronto in 1892 he studied at Clark and 
Columbia universities; then he taught physics 
and chemistry in several secondary schools and 
was professor of chemistry at . ■ : ' ' ■ and 

Jefferson College from 1901 ..l. the 

latter year he accepted the chair of industrial 
chemistry at the University of Kansas, in 1910 
he became also director of industrial research, 
and he added to this work similar responsibili- 
ties at the University of Pittsburgh. He be- 
came visiting lecturer at Clark University in 
1911. Besides contributing articles to popular 
and scientific magazines, he edited the New 
Science Series and wrote The New Knowledge 
( 1905 ) ; The Chemistry of Commerce ( 1907 ) ; 
Some Chemical Problems of Today (1911). 

DUHCAH, Sabah Jeanette. See Cotes, 

ft A 13 ATT .T'fi' A ‘WITT'Tn!’ 

BUNCAN, Thomas (1807-45). A Scottish 
portrait, historical, and genre painter, born at 
Kinclaven, Perthshire. Despite early indica- 
tions of artistic talent, he was apprenticed by 
bis father to a law writer. He studied paint- 
ing in the Trustees' Academy, Edinburgh, under 
William Allen. His first pictures to attract 
wide attention were a '^Scotch Milkmaid” and 
the "Death of Old Mortality,” exhibited in Lon- 
don at the Royal Institution in 1829. In 1830 
he was made a member of the Royal Scottish 
Academy, in which he became a professor, first 
of color, then of drawing. In 1840 he was made 
master of the Trustees' Academy, Edinburgh, 
and in 1843 an associate of the Royal Academy. 
He died in r.lipl-n rgh, on April 25, 1845. Dun- 
can devoted himself chiefiy to portraiture, but 
his best-known works are genre and historical 
pictures, taken from the history and life of the 
Scottish people. One of his faost popular paint- 
ings is "Prince Charles and the TTL’.l iri-h r‘- 
Entering Edinburgh,” exhibited in I i'l 

1840, into which he introduced the portraits of 
distinguished Scotchmen of the day. Two of 
his best-known genre pictures are the "Waefu' 
Heart,” from the ballad of "Auld Robin Gray” 
(South Kensington Museum) and "Anne Page 
and Slender” (National Gallery of Scotland). 
The most interesting of his portraits is his own, 
exhibited in 1846, after his death. It was pur- 
chased by 50 Scottish artists and presented to 
the Royal Scottish Academy. Duncan’s draw- 
ing was careful and graceful, and his paintings 
show some gift of color. Both as teacher an<i 
painter he exercised considerable influence over 
his immediate successors. Consult: Redgrave, 
Dictionary of Artists of the English School 
(London, 1878) : Armstrong. Scottish Painters 
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(ib., 1888) ; Caw, Scottish Painting (Edinburgh, 
1908). 

I^TJllTCAIN'SB'S’ (dun'Tcanz-bi) TTRAT) (the 
Vervedrum of Ptolemy). A promontory 210 
feet high, forming the northeast extremity of 
Caithness, Scotland, 1^2 miles east of John o’ 
Groat’s House (Map: Scotland, PI). It is 
noted for its extensive sea view, cliff scenery, 
and Itm* ■ i'-ig geological phenomena. 

I^TJJI'CIAD, The (from Eng. Duns, dunse^ 
dunce, originally from Duns man, follower of 
John Duns Scotus, hence subtle reasoner, quib- 
bler, ultraeonservative, stupid man). A satir- 
ical poem by Alexander Pope (q.v.). It was 
published, in 1728, in three books; to these, in 
1741, a fourth book was added, and for the 
original hero, Lewis Theobald, Pope substituted 
Colley Cibber. 

DIJITCKER, dun'ker, IVIaximiliatt Wolf- 
gang (1811-86). A German historian. He was 
bom in Berlin and studied there and at Bonn, 
where he became involved in the democratic 
movements and was imprisoned. He became 
professor of history at Halle in 1842, a member 
of the German National Assembly in 1848, pro- 
fessor at Tubingen in 1857, was lecturer on 
politics to the Crown Prince of Prussia in 
1861—66, and became director of the Prussian 
archives in 1867. His principal work is Ge- 
scMchte des Altertums (5th ed., 1878-83, 7 vols., 
N. s. lS84r-86, 2 vols.). Among his further 
publications are Origines Germanicce (1840) 
and Zur GescMchte der deutschen ReicTisver- 
sammlung (1849). Consult Haym, Das Lehen 
Max Dunchers (1891). 

BTJIT'COMBE, Thomas Slingsby (1796- 
1861), An English politician. He studied at 
Harrow, served in the army in 1812-19, and 
was elected to Parliament from Hertford in 
1826, lost this seat in 1832, and sat for Fins- 
bury from 1834 until his death. He assisted 
in carrying the Reform Bill and became a promi- 
nent member of the extreme Liberal party. In 
1842 he presented to Parliament the Chartist 
Petition. (See Chabtism.) Sir James Graham, 
the Home Secretary, having sanctioned the open- 
ing of the letters of Mazzini, Dimcombe vehe- 
mently denounced, in the House of Commons, 
the adoption of the post-office spy system on 
English soil. Consult Life and Correspondence 
of Thomas Slingshy Duncomhe (London, 1868). 

BITN'DALK, dun-d^'. A municipal borough 
and seaport, the capital of the County of Louth, 
Ireland, beautifully situated at the mouth of 
the Castletown River, 54 miles north of Dublin 
(Map: Ireland, E 2). It is overlooked on the 
northeast by the C.iT-luig^ud Mountains. Dtm- 
dalk is the chief for the produce of the 

counties of Louth, Monaghan, and Cavan, and 
is in daily steam communication with Liver- 
pool. Besides large railway locomotive works, 
there are breweries, distilleries, tanneries, flax 
and jute spinning mills, and shipbuilding yards. 
The town has several educational institutions, 
including a public library, as well as an old 
parish church, and an imposing Roman Catho- 
lic chapel, modeled after King’s College chapel 
of Cambridge. There are large cavalry bar- 
racks here. . Pop., 1901, 13,076 ; 1911, 13,128. 
Edward Bruce took Dundalk in 1315 and made 
it the seat of his court until his death, in 1318, 
on the battlefield at Faughart. The city was 
captured by the Puritans under Cromwell in 
1649 and by Sehomberg in 1689. 

DIJig’DA^. A town in Wentworth Co., On- 


tario, Canada, 5 miles from Hamilton, on the 
Toronto, Hamilton, and Buffalo, and the Grand 
Trunk railroads { Map : Ontario, E 7 ) . The 
Desjardins Canal connects it with Lake Ontario. 
The public park contains 25 acres. The manu- 
facturing industries include tanneries, a build- 
ers’ factory, a quarry, knitting factory, flour 
mill, and manufactured products include small 
tools, baskets, gloves, malt, clothing, doors, 
hosiery, machine tools, barber supplies, church 
and school furniture. Hydroelectric power is 
available. Pop., 1901, 3173; 1911, 4299. 

DTJHDAS, Heney, first Viscount Melville 
AND Bakon Duniea (1742-1811). A British 
statesman. Tlie fourth son of Robert Dundas, 
Lord President of the Scottish Court of Session, 
he was born at Edinburgh, and received his 
education at the high school and university. 
He was called to the Scottish bar in 1763 and 
was successively appointed Deputy Advocate and 
Solicitor-General. In 1774 he was returned to 
Parliament for the county of Edinburgh, and 
in the .!„r was appointed Lord Ad- 

vocate ■ !■ " . r..- ■. Two years after he was 
made Keeper of the King’s Signet for Scotland. 
His successful career in Parliament was marked 
by ability rather than political consistency. 
In opposition to his constituents he allied him- 
self with the party in power and became a 
strenuous supporter of I^rd North’s adminis- 
tration as one of the most obstinate and cyni- 
cal defenders of the war with the American 
colonists. When Lord North resigned in 1782, 
Dundas continued to hold the office of Lord 
Advocate under the Rockingham ministry, and 
under the Shelburne ministry he became Treas- 
urer of the Navy. In 1781-82 his investigation 
of Indian affairs originated the reform move- 
ment which led to the impeachment of Warren 
Hastings in 1786. He subsequently was the 
ablest coadjutor of Pitt, under whose ministry 
he became President of the Board of Control 
and principal Secretary of State for the Home 
Department (1791), where he displayed great 
harshness towards all Radical demonstrations 
in Great Britain and instigated the well-known 
and ridiculous treason trials of the year 1795. 
He also held a great number of other offices. 
When Pitt resigned in 1801, Dundas did the 
same. In 1802, under the administration of 
Addington, he was elevated to the peerage under 
the titles of Viscount Melville and Baron 
Dimira. In 1806 he was tried for ‘^^oss mal- 
versation and breach of duty” while acting 
as Treasurer of the Navy, hut in spite of the 
splendid array of tahmfc againsf him he was 
acquitted on all tli<^ charges.' After this he took 
little part in public affairs, but spent most of 
his time in retirement in Scotland. 

DUNDAS, Sm James Whitley Deans 
(1785-1862). An English admiral. He entered 
the navy in 1799 and in 1806 became com- 
mander. He was flag captain successively to 
Sir Thomas Parker and Sir Philip Dunham, and 
became rear admiral in 1841, and commander 
in the Mediterranean in 1852, when he became 
vice admiral. In the Crimean War he was 
chief naval commander and transported the 
army to the scene of action. His operations 
against Sebastopol were severely criticized, and 
in 1855 he was superseded by Sir Edward Lyon. 
Two years later he was promoted to the rank 
of admiral. He married his cousin Janet Dun- 
das in 1808 and added her name to his own. 
He was made C.B. in 1839. 
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Biri^TBAS, SiE Eichasd Saunders ( 1802- 
61). An English admiral, educated at Harrow 
and at the Eoyal Naval College. He commanded 
a vessel in the first war with China. In 1853 
he was made a rear admiral and two years 
later, upon the resi^ation of Napier, was ap- 
pointed commander in chief of the Baltic fleet 
which bombarded *■ . 9-11, 1855) 

and blockaded the < . ■ ' : . He became 

K.C,B. in 1856 and vice admiral in 1858. 

DTJNBAS, Robert, Lord Asniston (1685- 
1753). A Scottish jurist. He was admitted a 
member of the Faci^ty of Advocates at Edin- 
burgh in 1709 and soon gained a reputation as 
an able lawyer. In 1717 he was appointed 
Solicitor-General, in 1720 became Lord Advo- 
cate, and in the next year Dean of the Faculty 
of Advocates. He was a member of Parliament 
from Midlothian from 1722 to 1737 and was an 
active opponent of Lord Hay’s administration 
of Scottish affairs in 1734. In 1737 he became 
a judge of the Court of Session of Scotland and 
from 1748 until his death was Lord President 
of the court. — His son Robert (1713-87), also 
a jurist, was educated at Edinburgh University 
and studied Roman law at Utrecht and Paris. 
His career was remarkable in its similarity to 
that of his father. He was admitted to the 
Scottish bar in 1737, became an eloquent ad- 
vocate, and in 1742 was appointed Solicitor- 
General, which office he resigned in 1748 upon 
becoming dean of the Faculty of Advocates. 
He was appointed Lord Advocate in 1754 and 
was elected to Parliament from his father’s 
old constituency in Midlothian in the same 
year. , In 1760 he succeeded Robert Craigie as 
Lord President of the Court of Session and 
took the office just seven years after it had been 
left vacant by the death of his father. He re- 
tained the position until his death. Consult 
Omond, Lord Advocates of Scotland (Edinburgh, 
1883), and The Amiston Memoirs (ib., 1887). 

DIJHBAS STRAIT. A passage separating 
Melville Island from Coburg Peninsula (q.v.), 
northern Australia (Map: South Australia, 
Northern Territory, 0 1). It is 18 miles in 
width. 

BTTHBEE' (Gael. Dun Taw, fort on the Tay) . 
A royal, parliamentary, and municipal burgh 
and seaport, in Forfarshire, Scotland, on the 
left bank of the Firth of Tay, the estuary of 
the river Tay, 10 miles from the sea, and 59 
miles by rail north-northeast of Edinburgh 
(Map: Gotland, F 3). The greater part of it 
is situated on a slope; there is a water frontage 
of 4 miles. A handsome esplanade skirts the 
estuary for 2y^ miles. The new streets are 
wide and well laid out. The most striking 
architectural features are the town hall (1734), 
in the Roman Tohic style, with a spire 140 feet 
high ; the Albert Institute, including a free 
library, picture galleries, museum, and several 
halls, in flftcenth-eentury Gothic; the royal 
exchange (1853-56) in the Flemish Pointed 
ctyle of the fifteenth century; the com exchange, 
the infirmary, the justiciary and sheriff-court 
buildings, the post office, the Town Churches 
(three under onel roof), with the old tower, 
156 feet high, restored in 1873; St. Paul’s Epis- 
copal Church, in Decorated Gothic, with a 
towei" and spire 211 feet high; a new orphan 
asylum; University College, opened in .1893 and 
affiliated with St. Andrews University; Kin- 
naird Hall (for- public meetings), and the Tech- 
nical Institute (opened in 1888). Dundee 


sends two members to Parliament. In 1889 
it was raised to the rank of a city. It owns 
its water, gas, and electric supplies, which net 
it a substantial profit; maintains cemeteries, 
markets, ■' i . . and public baths. 

The street-'. . i ! • ■ . -e owned and operated 

by the municipality. Dundee has several public 
parks, one of which, the Baxter Park, on a beau- 
tiful slope to the eastward of the tov-m, is 37 
acres in extent; another, to the westward of the 
town, occupies the hill of Balgay and is finely 
wooded and beautifully laid out, its area being 
about 36 acres; adjacent to it is Lochee Park, 
of 25 acres. There are several smaller parks. 

Dundee is the chief seat in Great Britain of the 
manufacture of coarse linen fabrics (osnaburgs, 
sheetings, ducks, dowlas, drills, canvas, and cord- 
age). Of still greater importance is the jute 
manufacture; many varieties of fabric are made, 
from the coarsest nail baggingto carpets of great 
beauty. The jute, flax, and hemp manufactures 
employ some 50,000 hands. Some of the mills 
are among the finest in the world. Dundee is also 
famous for its manufactures of confectionery 
and marmalade. It is the seat of the formerly 
important whale and seal fishing industry. 
Shipbuilding (both wood and iron) and machine 
making are carried on to some extent. Dundee 
has splendid harbors in addition to the tide 
harbor, several large wet docks, two graving 
docks, and a jetty for vessels drawing more 
than 24 feet of water. Shipping entered and 
cleared, in 1912, 354,554 tons. The number of 
vessels belonging to the port has declined in 
recent years. The exports include the textiles 
mentioned above and machinery, millwork, and 
spirits. The imports include wheat, flour, flax, 
jute, hemp, timber, sugar, paper-making ma- 
terials, oilseed cake, mineral ores, etc. Dun- 
dee’s products are shipped principally by rail; 
in 1912 the imports amounted to £7,011,286, 
while the exports were £1,623,632. Dundee be- 
came in 1912 the second port in importance in 
Scotland. It is the seat of a United States con- 
sul. At the entrance of the Firth, one of the 
largest iron bridges ever constructed has been 
built across the Tay. It was opened in 1887 and 
is more than 2 miles long. In 1901 the pop- 
ulation was 161,173. In 1914 the burgh of 
Broughty Ferry was annexed to Dundee, in- 
creasing the latter’s area to 5964 acres and its 
population, according to the 1911 census, to 
176,062. In population Dundee is the third 
city in Scotland. Dundee was made a royal 
burgh by William the Lion about 1200. Its 
strong fortifications made it of the highest 
military importance, and in the wars between 
the Scotch and the English jt was taken re- 
peatedly by hoih It was partially de- 

stroyed by -lo'-.B oj* G-iutm, in 1385 and was 
pillaged by Montrose in 1645. In 1651 General 
Monk sacked and burned the town and massa- 
cred 1000 of its inhabitants. From the im- 
portant part it played in the Reformation, Dun- 
dee gained the name of the “Scottish Geneva.” 
Consult Thomson, History of Dundee (Dundee, 
1874), and Peterson, Sadnt Andrews and Dun- 
dee (ib., 1893). 

DUNDEE, Vis<XKUNT. See Graham, John, 
Viscount Dundee. 

DUNDERBERG. See DaNDEEBER^. 

DUNDON'ADD, Eael, See Cochrane, 
Thomas. - " 

DUNDREARY, IX)RD. An amusing carica- 
ture of the English nobility, in Toixi t Tay- 





DUNES 


AN EMBRYONIC SAND DUNE, developing on a oeach at Chicago, Hi. The grass which acts as a 
sand-binder is the Sand Reed (Ammophlla). 


A LIVING SAND DUNE, at Dune Park, Ind,, advancing over swamps and forests, destroying 

almost everything in its path. 
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lor’s Our American Cousin, Originally a minor 
part, it was gradually developed by E. A. 
Sothem until it became the most prominent 
character in the play. 

3i)TJN''I)!R(TrM BAV. An inlet on the east 
coast of Ireland, in County Down, 5 miles to 
the south of Downpatrick. It is about 10 miles 
wide at its entrance (Map: Ireland, F 2). In 
the inner bay is the famous strand of the 
champions where ancient Ultonians achieved 
athletic preeminence. 

DDNE (AS., OHG. dun^ Ger. Dune^ Fr. dune, 
from Ir. diin, hill, fort, Welsh, din. Gall, dunon; 
ultimately connected with AS., Icel. tun, Eng. 
town, OHG. ^un, Ger. Zaun, hedge). The name 
first given to the sand hills or mounds which 
stretch along the seacoast of the Netherlands 
and the north of France. The English term 
Downs (q.v.) has a similar meaning. Drift 
sand hills or dunes are found in all regions of 
sandy, arid soil which are subject to brisk and 
high winds. Along the sandy Atlantic coast of 
North America, from Cape Cod to Cape Canav- 
eral and beyond, such wind-built hills of mov- 
ing sands are common features. In this region 
they are found from 5 to 40 feet in height, 
while on the coasts of the Bermudas or Bahamas 
they reach a height of 100 to 200 feet. They 
also characterize portions of the shores of 
Lake Michigan, the Caspian Sea, Sea of Aral, 
and other inland water bodies. 

C -’i, the growth of the dunes of the 

N -i, W. Chambers’s Tour in EollaTid 
says: “At low water, when the beach is ex- 
posed to the action of the winds from the Ger- 
man Ocean, clouds of sand are raised into the 
air and showered down upon the country for 
at least a mile inland 5 and, this constantly 
going on, the result is, that along the whole 
line, from Haarlem to about Dunkirk or Calais, 
the coast consists of sandy mounds of great 
breadth, partially covered with grass and heath, 
but unfit for i)sisturage or any other purpose, 
and tiese are th(* bulwarks which protect the 
coast. In some places these dunes look like 
a series of irregular hills; and when seen, from 
the tops of the steeples, they are so huge as 
to shut out the view of the sea.” See Desert ; 
^OLTAN Accumulations. 

DUNEDIN, dun-e'din. The capitsil and chief 
port of the Province of Otago, South Island 
(Map: New Zealand, S. I., C 6L It is a thor- 
oughly modem city built among steep hills, 
overlooking an excellent harbor on the east 
shore of the island. Encircling F ,■ ( M v u 

forest preserve called the Town Bell m I 

it many beautiful suburbs. There are numerous 
handsome buildings, including churches, the 
post office, hospitM, town hall, athenaeum and 
museum, mechanics’ institute, and several li- 
braries. Dunedin is the seat of Otago Univer- 
sity, opened in 1871, has faculties of arts, medi- 
cine, chemistry, and mineralogy ; also^ of a train- 
ing college for teachers. The United States 
has a resident consular agent. The city is the 
see of an Anglican and a Homan Catholic bishop. 
It ia in regular steam communication with Mel- 
bourne and is connected by rail with, the prin- 
cipal cities on the island. The principal arti- 
cles of export .are grain, potatoes, and wool,- and 
cold-storage ineat. Woolen goodEs are the most 
important .fLitlcles of trade anii manufacfnire. 
Much gold is mined nea^r by. From its founda- 
tion ait asspqiatipn .qf members of the Free 
chw^ >f the city rapidly 


increased in importance, chiefly after the year 
1861, when the discovery of extensive gold 
fields in tb ’ ’ » aused a sudden in- 
crease of i. ■!;■ ■ ■■. !‘ 191L 64,237. 

DUNE VEGETATION. Plants which in- 
habit sandy areas that are or have been worked 
over by the wind. Although commonly regarded 
as composed of xerophytes only, they are found 
to include mesopliytes upon dunes that have 
been established for centuries. The pioneer con- 
ditions upon dunes are very severe, not so much 
on aceoimt of the absence of water, as because 
of the instability of the sand. Upon such mov- 
ing areas not only are the plants pronounced 
xerophytes, but the most successful species are 
those that are able to withstand submergence 
and to multiply by means of underground stems 
which root at frequent intervals and so ex- 
tend (‘\-*r ji*. -^1 ■}.-*■»' ;.Ty wide areas. Probably the 
most < '* Tk t-i- b* iicaeh-dune plant is the sand- 
reed or Marram grass (Ammophila or Psamma) , 
found throughout the Northern Hemisphere, 
and often planted to aid in holding dunes. 
Equally successful among woody plants are 
various species of small willows, while shrubby 
cherries and sumachs are abundant in many 
parts of the United States. 

The most interesting of all dunes are the 
wandering dunes, since they present peculiar 
ecological conditions. As a dune moves over 
a region, it often submerges the ■ ■.■'bn 

its pathway, whether it be lowlan-^ <•; iq I . 1 : 
Very few plants can adapt themselves to the 
new conditions, though a few species, especially 
willows, are able to do so. Ai a dune passes 
on, the buried plant societies often appear again 
as soil lines, and sometimes dead trees are 
shown — a sort of natural graveyard. 

On the moving sand the vegetation is very 
scanty, in spite of the fact that there is a very 
constant although rather small water ji 

few inches below the surface. The 
consists of antecedent plants, such a-i li'c- w’l- 
lows, poplars, and a few other trees and shrubs 
that by sending out roots from the buried stems 
surmount the advancing sand. r-r with 

grasses and other subsequent ['bin:- I'wii are 
able to germinate upon the surface of the dune. 
Among the antecedent trees that are able to 
survive are some surprisingly mesophytic spe- 
cies, like the linden. If a dune for any reason 
ceases its movement, vegetation easily finds a 
foothold, and cither the grasses multiply and 
form a continuous turf, or more commonly a 
forest, in which pines and small oaks are often 
prominent, becomes established. Once fixed and 
covered wuth plants, the dune vegetation in 
temperate climates rapidly acUanoo«- in richness 
and luxuriance. Tliese fjiets bhow that it is 
the instability of dunes, rather than their xero- 
pliytic character, which excludes plant life. In 
tropical regions, tlie dune plants, of course, 
belong to quite difforent species^ yet their eco- 
logical characteristics are the same. There, as 
in the XTnited States, xerophytic grasses, with 
long underground stems which have the power 
to flourish when half buried in the 
still the dominating forms. Dunes have 

remained fixed for many centuries may be a^in 
started into motion by the destruction of their 
vegetation. This is usually brought about 
through the agency of man, either by means of 
the removal of the forest by cutting the trees 
too closely or by fbreSt fires, or, where there 
are no trees, by pasturing too closely. In New 
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Zealand sheep pastured upon the grass-covered 
dunes during dry seasons strip the turf so com- 
pletely that the wind is able to start the sand 
beneath into motion, forming ever-increasing 
dunes that rapidly submerge valuable pasture 
lands. The remedy consists of planting the 
windward slope with a grass, such as the Mar- 
ram grass, mingled with some shrub, like one 
of the willows, and when movement has ceased, 
[■bif Experience in Belgium and 
<■? i » countries shows that only for- 

ested dunes can be relied upon to remain in 
place and not cause damage by submerging ag- 
ricultural lands. 

Bibliography. Cowles, Ecological Relations 
of the Vegetation of the Sand Dunes of Lake 
Michigan (Chicago, 1899) ; Massart, Essai de 
geographic botanique des districts littoraiix et 
alluviaux de la Belgique (Brussels, 1908) ; 
Cockayne, Report on the Sand Dune Area of 
Rew Zealand (Wellington, N*. Z., 1911). See 
Edaphic; Xeeophytes; Beseet. 

DOTSTEEBMIillSrE, dun-fer'lin (Gael., fort of 
the alder-tree pool). A royal burgh and city, 
and the chief town of the western district of 
Fifeshire, Scotland, situated on high ground 
3 miles from the Firth of Forth, 16 miles north- 
west of Edinburgh ( Map : Scotland, E 3 ) . It 
was a place of note before the end of the 
eleventh century, and some interesting frag- 
ments of its "ancient regal and ecclesiastical 
magnificence remain. What is called Malcolm 
Canmore’s tower is a mass of shapeless ruins, 
but the south wall of the palace of the Stuarts 
exists, overhanging the romantic glen of Pitten- 
crief. Of the abbey, the frater hall or refectory 
and a tower and arched gateway remain. Queen 
Margaret was married to Malcolm Canmore here 
in 1070 and infiuenced the founding (1075) of a 
Benedictine priory, afterward made an abbey, 
where now rest the dust of some of Scotland’s 
most illustrious dead, notably Queen Margaret 
and Canmore, Alexander I and his Queen, David 
I, Malcolm IV, and Robert Bruce and his Queen. 
Among the noteworthy buildings are the Car- 
negie library, Carnegie baths, St. Margaret’s 
Hall, the Abbey Church, high school, county 
and corporation buildings. The staple trade of 
the town is damask-linen weaving, which took 
its rise about the beginning of the eighteenth 
century. There are establishments for the spin- 
ning of linen yarn, and several large factories 
where steam and hand loom weaving is carried 
on. There are also large collieries and lime- 
works, iron foundries, breweries, dyeworks, and 
fire-clay works. Pop. (municipal burgh), 1901, 
25,250 j 1911, 28,103. The palace, of which but 
few vestiges remain, was frequently visited by 
the court, while the abbey became the burial 
place of the Scottish kings. Charles I was 
bom in the palace in 1600. Dunfermline was 
made a royal burgh in 1588. In the seventeenth 
century the town was burned by the soldiers 
of Cromwell. The modem history of Dunferm- 
line is chiefly reTnarknblo in connection with the 
rise of Scottish dissent; Ralph Erskine, brother 
of Ebenezer (q.v. ), and one of those who joined 
the, -.Jitter in the secession movement in 1737, 
was assistant minister there; and 15 years later 
the resistance of the presbytery of Dunfermline 
to the attempt to force a minister upon a con- 
gregation led to the formation of the Relief 
Church. (See Presbyteria:xism.) Consult 
Chalmers, Historical Account of Dunfermline 
( Edinburgh, 1844-59 ) . 


DXJITFORD, Poet. See Poet Dunpoed. 

DDHGAB/VAH, A municipal borough, sea- 
port, and bathing place in Waterford Co., Ire- 
land, 28% miles west- southwest of Waterford 
(Map: Ireland, D 4). Brewing and the manu- 
facture of woolens are the important industries. 
The fisheries are also productive, and the town 
has an export trade in grain, butter, and cattle. 
Dungarvan has the remains of an Augustinian 
abbey founded in the seventh century by St. 
Garvan. Pop., 1901, 4850; 1911, 4977. 

DTJHG BEETLE. A name given to various 
beetles of the family Scarabidse, belonging chiefly 
to the genera Canthon, Copris, Phanceus, Apho~ 
dius, Geotrupes, and Trox, All these beetles 
breed in dung, either in situ, or which they 
have transported in pellets or balls to burrows 
in the ground. Thus they are useful as scat- 
terers and disposers of offensive matter. Some 
forms carry their scavenging propensities still 
further and feed on decaying animal matter 
and on fungi. The American tumblebugs be- 
long to the first three genera enumerated, and 
are the forms most familiar to us, because they 
are so frequently seen rolling their pellets along 
roadways and in pastures. Both sexes unite 
in the labor of rolling the balls, within which 
the eggs are laid. Canthon Icevis is a dull, 
blackish-brown beetle, the commonest species of 
its genus. Phanceus carnifex of eastern Korth 
America has a copper-colored thorax and green 
elytra; the head of the male is horned. Copris 
Carolina is a black homed species, occurring 
along the Atlantic slope as far north as Massa- 
chusetts. The genus Aphodius has more than 
100 species in America, frequenting the dung 
of cattle and horses in pastures. The adults 
are on the wing during warm days of autumn. 
The most common species is Aphodius fime- 
tariuSy with red wing covers. Geotrupes digs 
breeding holes in the earth, into which the fe- 
male rolls chunks of the dung as food for the 
young. The skin-beetle genus, Trox^ feeds on 
decaying animal hoofs and hair. Dung beetles 
have long attracted the attention of man. The 
Egyptians contemplated them with veneration, 
placed them in the tombs together with their 
dead, sculptured and painted them on their sar- 
cophagi, and made imitations of them of vari- 
ous materials, often of precious stones. The 
ball of dung the Egyptians supposed represented 
the earth, and the beetles the sun; moreover, 
they were t'> be a race of males, and 

hence were i i-*, of warriors. This last 

superstition was carried to Rome. See Soaba- 
BJEiDM and illustrations on Plate of Beetles. 
Consult Ward, “A Popular Treatise on Egyptian 
Scarabs,” in Art and History (London, 1901) ; 
also Budge, Petrie, and Wallis.* 

DTJFrGENESS'. A headland forming the 
southern extremity of Kent, England, 10 miles 
southeast of Rye, inclosing the Romney Marshes 
(Map: England, H 6). It has a fort and a 
lighthouse. 

DTJHGEON. See Donjoiv. 

DTTHG'LISOET, Robley (1798-1869). An 
American physician. He was born at Keswick, 
England, was educated in Germany, and in 1824 
was called to the chair of medicine in the Uni- 
versity of Virginia. From 1833 to 1836 he was 
professor in the University of Maryland, and 
from 1836 to 1868 in the Jefferson Medical 
College in Philadelphia. He was a diligent 
student, and was the author of a large number 
of excellent medical books, among which are: 
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Biiman Physiology (1832; oth ed., 1844) ; Med- 
ical Dictionary (1833; 23d ed., 1903) ; and Gen- 
eral Therapeutics and Materia Medica (1836; 
6th ed., 1857). Consult Memoir of Dr. Rohley 
Dunglison, by his son. Dr. R. J. Dunglison 
( Philadelphia, 1870 ) . 

pUNOITE (named from Dun, the Scotch for 
“liiir’). A rock composed almost entirely of 
olivine. See Peridotite. 

DTJNKARDS, or BUNKERS. See Church. 
OF THE Brethren. 

BUNKER, doon'ker, Wilhelm (1809-85). 
A German mineralogist. He was born at Eseh- 
wege, Hesse, and was educated at Gottingen. 
He was professor of mineralogy and geognosy 
■ ' ^ " ’ ■ . ■ “■ om 1854 until his death. In 

< ■ ■ ■ Hermann von Meyer he founded 

(1846) the scientific periodical entitled Paleon- 
tographica, Beitrage zur Natiirgeschichte der 
Yorwelt, of which thirty volumes had been pub- 
lished up to 1883. His principal works com- 
prise the following: Beitrage zur Kenntniss des 
norddeutschen Oolithengebildes und dessen Ver- 
steinerungen (with Friedrich Koch, 1837) ; 
Monographic der norddeutschen 'W* Pd* rJt'id ; rn 
(1846) ; Index Molluscorum Guine* »«:;/*/» ( 1853; , 
Mollusca Japonica (1861) ; Index Molluscorum 
M aris J aponici ( 1 882 ) . 

DUNKIN, Christopher (1811-80). A 
Canadian statesman. He was bom in England, 
and was educated at London and Glasgow Uni- 
versities. In early manhood he came to the 
United States and in 1834 was appointed an 
instructor in Greek at Harvard University. 
The following year he removed to Montreal, 
and in 1837-38 he edited the Morning Chronicle 
of that city. When Upper and Lower Canada 
were united hy the Act of 1841 Dunkin was 
made Assistant Provincial Secretary, an of&ce 
which he held until 1847. In the meantime he 
studied law, was called to the bar of Lower 
Canada in 1846, and soon had a large practice 
in Montreal. His reputation was greatly in- 
creased in 1853 when he argued before the 
Legislative Assembly against a proposed measure 
for reducing alleged exorbitant rents of the 
seigniors of Lower Canada. In 1857-61 and 
1862-68 he was a Conservative member of the 
Legislative Assembly. In 1864 he procured the 
passage of the “Dunkin Act’’ to restrict the 
liquor traffic by local popular control. He op- 
posed confederation and during the parliamen- 
tary session of 1865 v^as the ablest of the 
speakers in opposition to that change. In 1867 
he was made provincial treasurer of Quebec. 
In 1869 he was again elected to the Dominion 
Parliament, and became Minister of Agricul- 
ture in the first administration of Sir John 
Macdonald after confederation. In 1871 he^ re- 
signed that position and was appointed a puisne 
judge of the Superior Court of <^ebec. 

DUNKIRK, dun^erk (Celt., church on the 
dunes), Fr. Dunkerque, duisH'kerkL A fortified 
seaport of France, capital of an arrondissement 
in the Department of Nord, on the Strait of 
Dover, 155 miles north of Paris, and 28 miles 
northeast of Calais (Map: France, N., H 1). 
The town is connected by railway and canal 
with the principal manufacturing centres of 
Belgiuni and France. It is surrounded by ram- 
parts, and ditches, and forms part of an ex- 
tensive system of fortifications, which includes 
Calais and Gravelines. The harbor, which is 
approached by a natural roadstead, is accessible 
to the largest ve^els. = There are four dry docks, 
VoL. VIL— 22 
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and the quays are over five miles in length. 
The town is well built, the streets spacious and 
well paved, the houses chiefly of brick. The 
principal streets converge at the Place Jean 
Bart, in the centre of which is a statue of Jean 
Bart by David d’ Angers. Near by is a belfry 
(290 feet) containing a fine chime of bells. It 
was once the western tower of Saint-Eloi, but is 
now separated from that church by a street. 
Saint-Eloi is a Gothic structure of the sixteenth 
century, having a handsome though rather in- 
congruous frontispiece in its more recent Corin- 
thian portico. Other architectural features are 
the chamber of commerce, the fine modern town 
hall, and the college and theatre. Dunkirk 
has a fine museum, picture gallery, and public 
library. There are manufactories of soap, starch, 
beer, beet sugar, cordage, and leather ; also 
metal foundries, distilleries, and shipbuilding 
yards. Dunkirk ranks third among the sea- 
ports of France (fourth among the ports, count- 
ing Paris). The value of its imports and ex- 
ports combined in 1911 was 1,042,900,000 francs. 
Its cod and herring fisheries are actively prose- 
cuted. The United States is represented by 
a consular agent. The immediate vicinity of 
Dunkirk has a dreary and i.* h , : p- 

pearance. Pop. (commune), i ■ 

1911, 38,891. In 1851 Dunkirk had 29,080 
inhabitants. 

Dunkirk owes its origin, it is said, to the 
church built by Saint-Eloi in the seventh cen- 
tury in the midst of a waste of sand hills or 
dunes, and hence its name, “Church on the 
Dunes.” It shared the fortunes of Flanders, 
coming successively under Burgundian, Aus- 
trian, and Spanish rule. It was burned by the 
English in 1388, It was taken from the Span- 
iards by the French (under Turenne) in 1658 
and made over to England, but was sold to 
Louis XIV by Charles II in 1662. By the 
Treaty of Utrecht in 1713 the French were 
compelled to destroy the fortifications of Dun- 
kirk, which were again restored, however, in 
1783. Consult DercSe, Eistoire de Dunkerque 
(Lille, 1852), and Saint-Leger, La Flandre mari- 
time et Dunkerque (Paris, 1900). 

DUN'KIRK. A city in Jay Co., Ind., 30 
miles east of Marion, on the Pennsylvania 
Railroad (Map: Indiana, D 2). It is in the 
gas belt and has large glass factories. It is 
governed, under a charter of 1893, by a mayor, 
elected quadronriially. and a council. It owns 
its wa ter wo rks. Pop., 1900, 3187; 1910, 3031*. 

DUNKIRK. A city and port of entry in 
Chautauqua Co., N. Y., 41 miles southwest of 
Buffalo; on Lake Erie, and on the Lake Shore 
and Michigan Southern, the Pennsylvania, the 
Erie, the New York, Chicago and St. Louis, 
and the Dunkirk, Allegheny Valley and Pitts- 
burgh railroads (Map: New York, A 6). It 
has a good harbor, protected by a breakwater, 
and a large lake trade. The industrial plants 
include locomotive works, axe and steel fac- 
tories, radiator and gas-engine works, planing 
mills, shirt factories, etc. Among the features 
of interest are the high-school building, pnblic 
library, Brooks Memorial Hospital, Gratiot 
Park, and Washington Park. Dunkirk was set- 
tled about 1809, was incorporated as a village 
in 1837, and was chartered as a city in 1880, 
It is governed, under a revised charter of 1909, 
by a mayor, elected biennially, who controls the 
appointments to the civil service commission, 
and board of health; and by a common council 
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of five members, elected by the voters of the 
city at large. The board of education is elected 
by the people. The water works and electric- 
light and power plants are owned by the munici- 
pality. Pop., 1890, 9416; 1900, 11,616; 1910, 
17,221; 1914 (U. S. est.), 19,607. 

DTXiirLA ' P , William { 1766-1839 ) . An Amer- 
ican artist and author. He was born at Perth 
Amboy, H. J. In 1784 he went to London and 
for several years studied painting with Benja- 
min West. *^On his return to America he en- 
gaged chiefly in dramatic and literary work, 
producing The Father, his best play, in 1789, 
and becoming manager of the Park Theatre, New 
York, in 1798, where Andre was played the sanae 
year. His ■ • P 1 i C administration, which 
contributed ■ ; - , to the development of 

dramatic art, was continued for several years, 
but finally resulted in ' theatrical bankruptcy. 
Many of his plays have never been published. 
P i ‘ ’ater to art, he gained reputation 
, ‘ the country by religious paintings, 

of which “Heath on the Pale Horse” is most fa- 
mous. He was one of the founders and an early 
vice president of the National Academy of Design. 
The most noteworthy of his publications is his 
FListory of the American Theatre (1832). He 
also wrote hiogru phle- of G-eorge FredericJc 
Cooke (1813) and Charles Brcckden Brown 
(1815); History of the Rise and Progress of 
the Art of Design in the United States (1834) ; 
and Thirty Years Ago: or, the Memoirs of a 
Water Drinker (1836). The Dunlap Society, 
founded in 1886, has reprinted The Father and 
Andr6, Consult A. Marble, Heralds of Ameri- 
can Literature (1907). 

DXTNCbllT (a corruption of dunling, from dun, 
in reference to the color diminutive -ling), or 
Bedback. A sandpiper of the Northern Hemi- 
sphere, which migrates annually between arctic 
breeding grounds and the tropics, and is an 
object of eager sport in the late spring, when it 
appears in large compact flocks not very diffi- 
cult to approach. The plumage changes greatly 
■with the season, in -winter being prevailingly 
gray, while in summer the back is chestnut- 
red, each feather with a black centre, a broad 
white band covers the dusky wing, and a broad 
jet-black band marks the abdomen, while the 
white breast and throat are thickly streaked. 
It breeds in Europe from Scotland northward, in 
Kamchatka, in Alaska, and eastward to (Green- 
land. The European bird is systematically 
named Pelidna or Erolia alpina alpina, and is 
known in Great Britain as dunlin, purre, oxeye, 
etc. The American and Siberian examples are 
separated in a subspecies, alpina sakhalina, 
locally known to gunners as blackheart, ox- 
bird, oxeye, redback, etc. 

DTJNOLOP, John CoLiisr ( e.l 785-1842 ) . A 
Scottish critic and author, born at Rosebank, 
near Glasgow. He passed most of his life^ in 
study, read widely in Greek, Latin, Italian, 
Spanish, and French, and embodied his knowl- 
edge in various histories, of which _ only The 
History of Prose Fiction (1814; revised 1816) 
is important. This work, though very uneven 
in quality, has never been superseded. At least 
at the time of its appearance the sections deal- 
ing with Italian and Spanish fiction were found 
especially' valuable. It was translated into 
German in 1851, and revised in 1888 (London 
and New York). 

DTJN'MTORE. ■ A borough in Lackawanna 
Co., Pa., adjohrihg Scranton, on the Erie and 


the Lackawanna railroads (Map: Pennsylvania, 
K 3). It contains St. Mary’s Academy, St. 
Joseph’s Infant Home, and homes for the aged 
and friendless. The borough is the centre of 
extensive anthracite coal, brick, stone, and silk 
interests. Under a charter of 1862, the gov- 
ernment is vested in a burgess, elected every 
four years, a ’ ■ ’ mcil, and administra- 
tive officials, ^ ^ ot whom are chosen 

hy popular vote. Dunmore was settled in 1835 
and incorporated in 1862. Pop., 1890, 8315; 
1900, 12,583; 1910, 17,615; 1914 (U. S. est.), 
19,757. 

DUNMOBE, JoHis- Murray, Earl of (1732- 
1809). An English Governor of Virginia. He 
sat in the House of Lords in 1761-69 as a repre- 
sentative peer of Scotland; in 1770 was ap- 
pointed Governor of the Colony of New York, 
and in 1771 of that of Virginia. He dissolved 
the House of Assembly in 1772, 1773, and 1774 — 
on the last occasion because of the resolution 
of that body to observe June 1, the day for 
the closing of the port of Boston, as a time of 
public fast. He commanded a division of Vir- 
ginia troops in Dunmore’s War (q.v.), upon 
the conclusion of which he made an important 
treaty with the Indians. In April, 1775, he 
removed a part of the powder stores from Wil- 
liamsburg to the warship Magdalen. There- 
upon the colonists in large numbers volunteered 
for military service under the direction of Pat- 
rick Henry. During a session of the House, 
in June, a riot occurred, and Dunmore trans- 
ferred the seat of government to the man-of- 
war Fowey, 12 miles off Yorktown. The bur- 
gesses finally declared that the Governor had 
abdicated, and vested a committee of safety 
with executive powers. Dunmore equipped a 
flotilla, with which he unsuccessfully attacked 
Hampton on October 25. He burned Norfolk 
on Jan. 1, 1776. On July 8 he was forced by 
Andrew Lewis (q.v.) from the station which 
he had taken on Gwynn’s Island, in the Chesa- 
peake, and shortly afterward, having burned 
the smaller vessels and sent "the remainder to 
the West Indies, returned to England, where 
he sat in the House of Lords until 1787. From 
1787 to 1796 he was Governor of the Bahamas. 
Consult Campbell, History of Virginia (1860). 

DTJNIVEOBE’S WAB. A war in 1774 between 
the Indians and the whites on the western fron- 
tiers of Virginia, so called from Lord Dunmore, 
then Governor of Virginia, who was accused, 
apparently with little justice, of having caused 
it in order to prevent the Virginians from tak- 
ing part in the approaching war with England, 
The murder of the family of Logan, a noted 
Mingo chief (see Logan*, John), on April 30, 
1774, by a man named Grea-fchouse and his 
associates, was the occasion for the outbreak 
of general hostilities, and for several months 
thereafter there were frequent Indian attacks 
of unusual ferocity. The Virginian government 
promptly raised a force of about 3000, and in 
September, General Lewis (see Lewis, An- 
drew), witb about 1200 men, marched to the 
mouth of the Great Kanawha, there to await 
a second force of about 1300 under Lord Dun- 
more, who was to start from Fort Pitt. Dun- 
more subsequently changed his plans, however, 
and on October 10 Lewis fought alone the im- 
portant battle of Point Pleasant, which vir- 
tually closed the war. (See Point Pleasant, 
Battle of.) Soon afterward Dunmore made 
a treaty with the Indians, whereby the latter 
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agreed not to hunt south of the Ohio and not 
to molest voyagers on the river. But for this 
war, it is likely that the migration of settlers 
to the West would have been almost wholly 
checked until after the close of the Bevolution, 
and that, in consequence, the western boundary 
of the United States might have been fixed by 
the Treaty of 1783, at the Alleghany Mountains. 
The war is sometimes called “Cresap's War,” 
from Captain Michael Cresap, who was un- 
justly charged with having murdered Logan’s 
family. Consult Roosevelt, ‘Winning of the 
West (vol, i, 'New York, 1889), and Perkins, 
Annals of the West (Pittsburgh, 1857)- 

DJJNMOW (dun'mb) PLITCH OP BACOIT. 
A prize instituted at Dunmow, in Essex, Eng- 
land, in 1244, by Robert de Fitzwaiter, on the 
following conditions : “That whatever married 
couple will go to the priory, and, 'kneeling on two 
sharp-pointed stones, will swear that they have 
not quarreled nor repented of their marriage 
within a year and a day after its celebration, 
shall receive a flitch of bacon.” The prize was 
first claimed in 1445, two hundred years after 
it had been instituted. Only five presentations 
were made up to 1751, and the flitch was not 
again claimed till 1855. Prom 1860 to 1891 
there were seven awards. More awards have 
been made since then. Consult Andrews, His- 
tory of the Dunmow Flitch (London, 1887). 

IDtrPTlT, Gaxo (1870- )• An American 

electrical engineer, born in New York City. He 
graduated from the College of the City of Hew 
York in 1889 and from the engineering depart- 
ment of Columbia in 1891. He was in the serv- 
ice of the Western Union Telegraph Company from 
1886 to 1891 and then of the Crocker-Wlieeler 
Company, of which he was vice president and chief 
engineer from 1898 to 1911; and in 1911 he be- 
came vice president and head of t he c’* ’■ * 

and construction work of J. G. White vx < I ! . 
Hew York- He was president of the JNew itorK 
Electrical Society (1900-02), vice president 
(1901-03, and 1905-07) and president (1911- 
14) of the American Institute of Electrical En- 
gineers, and vice president of the International 
Electrical Congress at Turin (1911), In 1914 
he received an honorary M.S, from Columbia 
University. He is author of various papers on 
electrical subjects. 

BTJHH, SAMTJEn Grace (1877- ). An 

American transportation specialist, bom at 
Bloomfield, Iowa. He learned the printing trade 
after graduating from high school, was editor of 
the Quitman (Mo.) Record (1895— 96) and asso- 
ciate editor of the Maryville (Mo.) Tribune 
(1896-1900); from 1900 to 1904 was reporter, 
and later editorial writer, on the Kansas City 
Journal, and in 1904-07 was connected with 
the Chieago Tribune as railroad editor and edL 
torial writer. In 1907-08 he was managing 
editor of the Railway Age. and thereafter editor 
of the Railway Age Gazette. He is author 
of The A'^^oan Transportation Question 
(1912) and Government Ownership of Railways 
(1&13). 

BETHETE, Edward Fitzsimoxs (1853- ). 

An American lawyer and political leader, born 
at^ Waterville, Conn. He spent three years at 
Trinity College, Dublin, and graduated from the 
Union • OoR^ of Law and was , admitted to 
the bar im IS77. ‘ He was circuit court judge 
of Cook Co., .m., from 1892 to 1905, when he 
was elected mayor , of Chicago. He became well 
known for advocacy of mrmicipal-ownership 


policy and was chosen the vice president of the 
national Civic Federation. In 1907 he returned 
to the practice of law. He was presidential 
elector in 1900 and c’-. h l;;, ; it large to the 
Democratic National u-- in 1908. He 

was elected Governor of Illinois for a four-year 
term in 1913, defeating Charles S. Deneen, 

BTJHHE, Finley Peter (1867- ). An 

American humorist. He was born in Chicago, 
111., and, having obtained a common-school edu- 
cation there, served from 1885 to 1891 as a re- 
porter on various newspapers. From 1891 he 
was editorially connected with the Chicago news- 
paper press as successively city editor of the 
Times (1891-92), member of the Evening Post 
and Times-Hei'ald staffs (1892-97), and editor 
in chief of the Evening Journal (1897—1900). 
He first attracted attention by the publication 
in the Times-Herald of a series of sketches in 
which, through the medium of one Martin 
Dooley, publican of Archey Road, he passed 
humorous comment upon a variety of subjects. 
With the Spanish-American War he more promi- 
nently developed a vein of political and social 
satire, and upon the publication of Mr. Dooley 
in Peace and in War (1898), a volume of selec- 
tions, attained wide popularity in America and 
England. Mr. Dooley in the Hearts of his 
Countrymen (1898), Mr. Dooley^s Philosophy 
(1900), Mr. Dooley’s Opinions (1901), Observa- 
tions by Mr. Dooley (1902), and Mr. Dooley 
Eays (1910) appeared in continuation. In his 
shrewd analysis of fault and foible, his ability 
to “speak truth smiling,” and speak it with a 
certain distinctive gusto, “Mr. Dooley^’ occupies 
the leading place among latter-day American 
humorists. 

BTTH'HET HEAD, The northernmost point 
of the mainland of Great Britain in Caithness, 
Scotland, ih.* western entrance to the 

Pentland l:rii i '!,.]['• Scotland, El). It is 
280 feet high, is crowned with a lighthouse, 67 
feet in height, visible 24 miles, and is the 
ancient Tarvedrum, or Oreus Promontorium. 

BTJHCillNG, Albert Elijah (1844- ). 

An American (?ongrrgaticniali-i clergyman, born 
at Brookfield, Conn. 10 ’ s < Y. H Uni- 
versity (1867) and at 'v ■ « 1 . 1 i Sem- 

inary (1870). After holding tne pastorate of 
the Highland Congregational Church in Boston 
from 1871 to 1881, he acted as general Sunday- 
school secretary for Congregationalist churches 
from 1881 to 1889, and was Siitor in chief of the 
Congregationalist from 1889 to 1911. He con- 
ducted many parties of tourists to the Holy 
Land. His principal publications are the fol- 
lowing: The Smiday-Echool Library (1883) ; 
Bible studies (1886), translated into many for- 
eign languages; Congy'egationalista in America 
(f894L ° 

BUHHIHG, John. Baron AsHBrnroN (1731- 
83). An English Liwycr and ■=itat(''=Tiia-n, l)orn at 
Ashburton (Devonshire). lh‘ studied law at 
the Middle Temple, was called to the bar in 
1756. obtained a high legal reputation, became 
Solicitor-General in 1768. and in the same year 
was returned to Parliament for Caine. He veip^ 
strongly opposed the policy of the ministry in 
connection with the American Colonies, repre- 
senting that policy as, “Resist, and we will cut 
your throats; submit, and we will tax you.” 
In 1774 and again in 178Q he was reelected to 
Parliament, in 1782 'became^ a member of the 
Privy Council, and was appointed Chancellor of 
the Duchy of Lancaster. He wrote A Defense of 
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the United Company of Merchants of England 
Trading to the East Indies (1762) and lias been 
credited with the authorship of A Letter to the 
Proprietors of East India Stock (1764), a 
pamphlet entitled Inquiry into the Doctrines 
Lately Promulgated Concerning Juries, Libels, 
etc. (1764), and a joint share in the Letters of 
Junius (1769-72) (q.v.). Consult Roscoe, Z/iues 
of EmiTient B^'itish Lawyers (London, 1838). 

RTJITlSnisrG, William Aechibald. An Ameri- 
can university professor and writer on political 
science. He was born at Plainfield, N. J., grad- 
uated from Columbia University in 1881, and 
spent four years in po'^^tgraduatc work. Between 
1886 and 1903 he was fellow, lecturer, instructor 
in political science and history, adjunct profes- 
sor, and professor of history at Columbia, where 
he became professor of history and political 
j)liilo.=<;ohy in 1904. He was managing editor of 
t'K' Political Science Quarterly (1894-1903).^ In 
1913 he was president of the American Historical 
Association. Besides magazine articles, he is 
author of: Essays on the Civil 'War and the Re- 
construction (1898); History of Political The- 
ories, Ancient and Mediceval (1902) ; History of 
Poltical Theories from Luther to Montesquieu 
(1905); Reconstruction, Political and Economic 
(1907); Carl Schur^s Political Career, 1869- 
1906, with Frederic Bancroft (1908); Paying 
for Alaska (1912). 

BITlsr'HOCK (ME. donek, from donnen, dun- 
nen, dun diminutive -ek, -ock; so called from 
the color). A familiar folk name in Scotland 
and parts of England for the hedge sparrow 
(q.v.), one of the commonest of British warblers- 

BTJNHOT'TAR CASTLE. A ruined castle 
on the Kincardineshire coast, Scotland, 1^ miles 
south of Stonehaven. It occupies the top of a 
rock, 4^A acres in extent and 160 feet high, 
overhanging the sea,, with a deep dry chasm be- 
tween it and the mainland. It is approached by 
a steep winding path. It was the ancient seat of 
the Keiths, earls marischal of Scotland. In 
1296 Wallace is said to have taken the rock 
and the kirk of Dunnottar from the English. 
During the Commonwealth the regalia of Scot- 
land were hid in the castle from the Republican 
army, and before the garri=on surrendered to 
CromwelFs troops in 1651 the regalia were re- 
moved and secreted in the church of Kinneff. In 
the time of Charles II and James II the castle 
was one of the state prisons, where the Cov- 
enanters were confined. It was dismantled after 
the rebellion of 1715, on tbe attainder of the last 
earl marischal. 

BTJITH'VILLE. A town and port of entry 
of Haldimand Co., Ontario, Canada,^ on the 
Grand River and the Grand Trunk Railway, 43 
miles west of Buffalo ( Map : Ontario, E 8 ) .^ The 

Piii .r< ■ stablishments include knitting 

■. *1 i-, machine shops, a planing mill, 

a foundry, a cannery, an evaporator, woolen 
mills; and among the manufactured products 
are hammocks, bricks, cement blocks, and boats. 
The town owns its sewerage system. Pop., 1901, 
2105; 1911, 2861. 

BTIHOIS, dvi'nwa', Jean, Count of (1403- 
68). A brilliant French soldier, known as ‘‘the 
Bastard of Orleans.” He was the natural son 
of Louis, Duke of Orleans, brother of Charles 
VI, and of Marietta d’Enghien, the wife of Au- 
bert Flamene, Lord of Cauny. He was brought 
up in the house of his father, who was murdered 
in 1407. Attached to the Armagnac faction, 
Dunois was taken prisoner by the Burgundians 
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when they captured Paris in 1418 and was not 
released until two years later. His friends then 
advised him to enter the church, but his own 
tastes led him to a military life and he attached 
himself to the party of the Dauphin Charles. 
His first battle was that of Bauge, in 1421. He 
was endowed with the seigniory of Vaubernais 
in Dauphine, and married in 1422 Marie Louvet, 
the daughter of the Dauphin’s favorite adviser. 
The same year Charles became King and made 
Dunois a councilor and grand chamberlain. In 
1424 he was present at the battle of Verneuil, 
but the retirement of his father-in-law Louvet, 
through the intrigues of the Constable de Riche- 
ment, led Dunois to withdraw for a time from 
the service of Charles. In 1427, however, he 
was again prominent and in the relief of Mon- 
targis, besieged by the English, in September 
of that year, laid the foundation of his military 
renown. He next undertook the defense of Or- 
leans, which he bravely sustained until tbe 
arrival of Joan of Arc with aid. Joining their 
forces for the reconquest of France, Dunois and 
the Maid of Orleans entered upon an almost un- 
broken succession of victories which freed France 
from the English. The capture of Joan of Arc 
before CompiSgne was a sore blow to Dunois, 
nor could he save her from being burned at 
Rouen, though he gallantly attempted a diversion 
in Normandy. Resuming the campaign, Dunois 
took Chartres in 1432, and, forcing Bedford 
from in front of Lagny, he laid the way open to 
Paris. His operations with Richemont in Lower 
Normandy and around Paris hastened the con- 
clusion of the Treaty of Arras (1435), by which 
Philip of Burgundy abandoned the cause of 
England and went over to Charles VH. Dunois 
refused to sign the treaty because it did not 
stipulate for the release of his brother, the Duke 
of Orleans. He was instrumental in expelling 
the English from Paris and held a place of honor 
in the royal entry, November, 1437. After pro- 
<u 7 i'*g !'ie I'beration of the princes of Orleans in 
1 1:)9, Dun'*]*- was more or less involved, for their 
sake, in the political intrigues of the great 
nobles against the King, known as the Praguerie. 
Many new honors and titles were, however, con- 
ferred upon him, and between 1446 and 1448 he 
was employed by Charles VI on diplomatic mis- 
sions to F’’ B'U’.fundy, Savoy, and Rome. 

The war '■ I r--!. ■ ' having begun again, in 
1449, Dunois was named lieutenant general of 
Normandy, and in a campaign lasting only a 
year and six days he took all the important 
«-tr<>nghol(l.^ of the English and expelled them 
from Normandy. Charles VII designated such 
a conquest as miraculous, and employed Dunois 
to do the same in Guienne in 1451, where his 
triumph was equally complete. It has been 
maintained that, as a reward, Dunois was de- 
clared legitimate, but this is not proved. Dur- 
ing the wars between Charles VII and the 
Dauphin Louis, Dunois held Normandy in the 
name of the King, and was present at the battle 
of (5astillon in 1453. The last years of the great 
soldier were spent in state affairs. His services 
and abilities were at first reco^ized by Louis 
XI, who employed him in negotiations with the 
Duke of Brittany in 1462, but as he did not 
enjoy the confidence of the King, Dunois in 
1465 placed himself at the head of the Lea^e of 
the Public Weal and w^as active in negotiating 
the Treaty of Saint-Maur. He died at the 
(ihateau of Hay, Nov. 24, 1468, and was buried 
in the church of Notre Dame de Clery, Louis XI 
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being present at the funeral. Consult the con- 
temporary chronicles by Monstrelet, Basin, and 
Berry; also Aime-Champollion, Louis ef Charles 
d'Orleans (Paris, 1844) ; Beaucourt, Eistoire de 
Charles Til (6 vols., ib., 1885-91); Vallet de 
Viriville, Eistoire de Charles VII (ib., 1862). 
Dunois appears in Scott^s Quentin Durward. 

BTJM’OOIT, diin-oon''. One of the most fre- 
quented^ -'-r. ’‘cTi"' ■! g places and summer resi- 
dences in of Scotland, situated in the 

southeast of Argyllshire, on the Firth of Clyde, 
9 miles west of Greenock (Map: Scotland, D 4). 
Dunoon Castle, of which only a small part re- 
mains, stood on a conical hill near the pier and 
was once a royal palace and strong fortress. 
Dunoon was the birthplace of Bums’s “Highland 
Mary” (Mary Campbell), and a statue of her 
by D. W. Stevenson was erected here in 1898. 
Pop. (police burgh), 1901, 6779; 1911, 6859. 

I)Tr?7T4.\'V Windham Thomas Wynd- 

HAM-, ■ ■■ . Eael of (1841- ). An 

English politician. He was bora at Adare Ab- 
bey, was educated at Christ Church, Oxford, 
entered the army in 1865, and was war corre- 
spondent for the Daily Telegraph in Abyssinia 
and during the Franco-Prussian War. In Lord 
Salisbury’s administrations of 1885-86 and 
1886-87 he was Undersecretary of State for the 
Colonies and from 1888 to 1890 was chairman 
of the House of Lords Committee on Sweating. 
He was chairman of the Irish Land Conference 
(1902-03) and president of the Irish Reform 
Association, and served in the war in South 
Africa. He competed unsuccessfully for the 
Americans cup in the international yacht races 
in 1893 and 1895 with the Valkyrie 11 and Val- 
kyrie III. He wrote: The Great Divide^ the 
Upper Yellowstone (1874) ; The Irish Question 
(1880) ; Self -Instruction in the Theory and 
Practice of Navigation (1900); The Legacy of 
Past Years (1911); Canadian Nights (1914). 

BUN'SIH'AH'E, dun'si-nan'. One of the Sid- 
law Hills, in the east of Perthshire, Scotland, 
1012 feet high, 7 miles northeast of Perth, fac- 
ing Birnam Hill (q.v.) (Map: Scotland, E 3). 
On the summit are the faint remains of “Mac- 
beth’s Castle,” an ancient fortification. 

DU1TSM. UXEI, James (1851- ). A Cana- 

dian capitalist and statesman. He was born at 
Fort Vancouver, Wjishington Territory, and was 
educated at Nanaimo, B. C., Hainilton Collegiate 
Institute, Ontario, and the Military School, 
Blackburg, Va. He afterward was trained for 
business while with his father, who found and 
developed the first important coal measures in 
British Columbia, and whom he succeeded as 
president and chief owner of important coal com- 
panies and also as president of the Esquimalt 
and Nanaimo Railway, which he sold to the 
Canadian Pacific Railway in 1905. His business 
enterprises in various directions brought him 
great wealth. In 1898-1902 he was a Conserva- 
tive member of the Provincial Legislature; in 
1900-02 he was Premier and President of the 
Council. In 1906-09 he was Lieutenant Governor, 

BTJKTS sccyrirs. one of the greatest think- 
ers of the Middle Ages, who by his acumen 
displayed in his defense of the doctrine of the 
Immaculate Conception won for himself the title 
Doctor Subtilis. He was born either in 1265 
or in 1274. The place of his birth is not known. 
England, Scotland, and Ireland all claim him. 
He entered the Order of Franciscans, studied at 
Oxford, and in 1301 became professor of theology 
there. His prhlecfeions were attended by crowds 


of auditors. In 1304 he removed to Paris and 
in 1308 to Cologne, where he died in November 
of the same year. The general principles of the 
Scotist system of philosophy deviate only in 
some points from the Thomist doctrine. (See 
Aquinas.) Duns Scotus establishes the neces- 
sity of revelation on the ground that reason does 
not teach us clearly and plainly the highest end 
of our existence — the intuition of God. In ad- 
dition to natural knowledge or philosophy, reve- 
lation is necessary to enable man to know the 
fullness of truth and, on the basis of this knowl- 
edge, to fulfill his eternal destiny. Revelation 
therefore supplements and perfects this knowl- 
edge, and consequently no contradiction can 
exist between them. The object of theology is 
God, as God suh rations deitatis, while philos- 
ophy only treats of God in so far as He is the 
first cause of things. Theology is a practical 
science, directed not so much to the removal of 
ignorance as towards the furtherance of our 
salvation. The incorruptibility and immortality 
of the human soul he holds to be a truth of 
faith, which cannot be demonstrated by reason. 
Duns Scotus was a realist in philosophy (see 
Nominalism) and yet maintained that uni- 
versals do not need to be differentiated to become 
individuals. Individuality is original, and the 
universal, while preexisting in God’s plan, has 
real existence only in the individuals, from 
which, by abstraction, the human mind comes 
to cognize it. The supreme function of mind is, 
for Duns Scotus, not thought, as for Thomas 
Aquinas, but will; and he maintained the posi- 
tion by acutely pointing out that clear thought 
presupposes the exercise of will in attention. 
Will is free, he taught, and not determined by 
motives. This is true, not only of men, but of 
God, who therefore does not, as Thomas Aquinas 
asserts, command an action because He sees it 
to be good, but makes it good by » (im^irniding it. 
Duns Scotus had numerous adherents, the best 
known among whom was Francis of Mayro ( died 
1325). But when the revival of learning came, 
the “Dunsmen,” or followers of Duns, ^'raged 
in every pulpit” against the new classic stuSes 
and brought their name into such disrepute as 
stupid obstructionists that the word “dunce” 
(=Dunsman) came to mean a “blockhead.” 
The most famous of Duns Scotus’s works, be- 
sides his commentaries on the Bible and Aris- 
totle, is his commentary on the Sentences of 
Peter Lombard, called the Opus Owoniense, of 
which the Opus Parisiense is an abridgment. 
The chief edition of his works is that prepared 
by Ms order, and usually assigned to Ltdce Wad- 
ding (12 vols., Lyons, 1039), but it is by no 
means complete, containing only his philosoph- 
ical works; nor is it all authentic, as at least 
one of the volumes is a compilation of lecture 
notes taken by his hearers. Duns Scotus’s works 
have not received the attention they deserve, and 
a satisfactory work on his philosophy is still 
to seek. Consult: Stbdsl, Geschichte der Phir 
losophie des Mittelalt&rs (Mainz, 1865 ) ; Wer- 
ner, Duns Scotus (Vienna, 1881); Pluzanski, 
Bssai sur la philosophic de Duns Scotus (Paris, 
1887) ; Siebeek, “Die Willenslehre bei Duns Sco- 
tus und seinen Nachfolgera,” in Zeitschrift fur 
Philosophic (Berlin, 1898) ; Royce, Conception 
of Cod (New York, 1898) ; De Wulf. Eistoire 
de la philosophie medievale (Paris, 1905; Eng. 
trans., London, 1909 ) ; also the histories of phi- 
losophy by Ueberweg, Erdmann, and Windel- 
band. 
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r>XrN''STABEE, JOHX (c.1370-1453) . The 
earliest of the old English composers, probably 
born at Dunstable, in Bedfordshire. He is buried 
at St- Steplieii''s, Walbrook (London). Of his 
life absolutely nothing is knoum. In 1847 a 
tliree-part chanson, O Rosa hella, was discov- 
ered, and until the last years of the nineteenth 
century it remained the only known work of 
Dunstable. Just before the end of the century 
several of this composer’s works were discov- 
ered in the libraries of Oxford, London, Mo- 
dena, and Bologna. But most important was 
the discovery of six volumes of manuscript in 
the library of the cathedral of Trent by F. X. 
Haberl. In these many of Dunstable’s works 
have been preserved. They include masses, mo- 
tets, antiphones, and French and Italian songs 
with instrumental accompaniment. The study 
of these compositions disclosed the existence of 
a highly developed art in England during the 
early part of the fifteenth century, contempo- 
rary with and even slightly antedating, the 
oldest-known French school (Binchois, Dufay), 
DiriT^STAFr, Saint (925?~988). An English 
archbishop and statesman. He was born at or 
near Glastonbury, e-910 or 925, and was educated 
by certain Irish scholars living at the school at- 
tached to the old monastery of Glastonbury. 
Dimstan became a learned scholar, and he was 
also a musician, a painter, and a • . 
and a worker in metals. After a 
at court, he became a monk and acquired a 
great reputation for sanctity. Near the church 
at Glastonbury he erected a cell, five feet in 
length by two and one-half in breadth, the floor 
sunk beneath the surface, while the roof on the 
outside was only breast high. Here, after dis- 
tributing all his goods to the poor, for he had 
inherited riches, he led an ascetic life, and the 
fame of his sanctity spread. He also devoted 
himself to the study of Scripture and the Fathers 
of the Church, and became one of the most 
learned men of his times. On the accession of 
Edmund to the throne in 940, Dunstan was re- 
called to court. The King made him Abbot of 
Glastonbury (c.945), and increased the privi- 
leges of the monastery. Under Edmund’s suc- 
cessor, Edred, Dunstan enjoyed great favor and 
now began to distinguish himself as a states- 
man. He aided in the subjection of the Danes, 
and instituted religious reforms, Edred was 
succeeded by Edwy in 955. On the day of the 
King’s coronation, Dunstan publicly rebuked him 
' ; an uncanonical marriage, and so won 

■ ■ and that of his wife’s family. He 
was deprived of his ofiiees and banished (956), 
and his reforms were checked. He fled to Flan- 
ders, where he was well received, and lived in 
Ghent. He returned to England in 958, and was 
made Bishop of Worcester; in 959 he became 
Bishop of London, and in 960 Archbishop of 
Canterbury. King Edgar, who succeeded Edwy 
in 958, heartily sustained Dunstan’s reforms, 
and, seconded by Oswald, Bishop of Worcester, 
and Ethelwald, Bishop of Winchester, Dunstan 
-with characteristic energy labored efficaciously 
for the regeneration of the clergy and the moral 
advancement of the people. Under Dunstan’s 
cotinsel Edgar’s reign was vigorous and success- 
ful. On the death of Edgar, in 975, Dunstan 
espoused the cause of Edward the Martyr, and 
succeeded in placing his favorite on the throne. 
But Ethelred ultimately prevailed, and the 
power and influence of Dunstan declined. 
He retired to Canterbury, and died there May 


19, 988. Dunstan was ambitious and persistent 
but guided by sagacity and far-sighted states- 
manship. It is often said that he introduced 
the Benedictine discipline into England. But 
his religious reforms were certainly conceived 
and started before his visit to Ghent, when he 
had his first opportunity of becoming familiar 
with the Benedictine Order. No authentic 
literary work of Dunstan is extant. Consult: 
Memorials of St. Dunstan, edited by Stubbs 
(Rolls Series, London, 1874, a collection of lives, 
with a valuable introduction) ; Lingard, History 
and Antiquities of the Anglo-Saccon Church, vol. 
ii (London, 1809) ; Wright, Bio gj'aphia Literaria, 
vo’. * ^ '-^axon period (London, 1842). 

DUNSTAN, Wyndham Rowland (1861- 
) . An English chemist, born in Chester and 
educated at Bedford School. He became demon- 
strator of chemistry at Oxford in 1884, profes- 
sor to the Pharmaceutical Society in 1886, 
lecturer at St. Thomas’s Hospital in 1892, and 
director of the Imperial Institute in 1903. He 
traveled in the tropics and in 1910 was president 
of the International Association for Tropical 
Agriculture and Colonial Development. He and 
his students made important researches in in- 
dustrial chemistry, e.g., on aconitine and allied 
alkaloids and on ammonia compounds. His 
V , re mostly contributions to technical 
I ,,Ti •II'- (royal and chemical societies) and 
reports on colonial and tropical industries, such 
as Goal Supply of India (1899), Agriculture in- 
Asia Minor (1908), Cotton Cultivation of the 
World (1910). 

DXJN^STEE., Heitrt (c.1612-59). An Ameri- 
can educator, the first president of Harvard Col- 
lege. He was born at Bury, Lancashire, Eng- 
land, and was educated at Magdalene College, 
Cambridge, where he was associated with Jeremy 
Taylor and John Milton. He emigrated to 
Massachusetts in 1640, and in the same year 
became the first president of Harvard College, of 
which since 1637 Nathaniel Eaton had been 
“professor” or “master.” He rendered invalu- 
able service to the college, but in 1654 was 
forced to resign his office for having publicly op- 
posed the doctrine of infant baptism. He was 
an able preacher, and was widely known as a 
profound scholar and Orientalist. Consult Chap- 
lin, Life of Henry Dunster (Boston, 1872). 

DUN'TON, John (1659-1733). An English 
bookseller and author. In 1685-86 he visited 
the Massachusetts Bay Colony, and, having seen 
John Eliot and acquainted himself somewhat 
with the native tribes, returned to London to 
establish a prosperous new business at the Sign 
of the Black Raven. Subsequently he was in- 
volved in debts, became mentally unbalanced, 
and published bis remarkable Life and Errors of 
John Dunton (1706), a strange mixture of non- 
sense and valuable information regarding him- 
self and many other personages of the time. 
He published the weekly Athenian Mercury 
(originally the Athenian Cassette), from 1690 
to 1696, and in 1717 entered into ’ii.-tn 

with Defoe for the publication of anoL/ier weekly, 
to be called The Hanover Spy. His many politi- 
cal tracts in support of the Whigs vero unrecog- 
nized by the ministry. His Letters from Xc'tv 
England, edited by Whitmore, were published 
in J7ew York in 1867. 

DUNTON, Theodore Watts. See Watts- 
Dtjnton, Theodore. 

DttNTZEB, diin'tser, Johann BDeinrich 
Joseph (1813-1901). A German philologist and 
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literary historian, bom in Cologne. He studied 
at the universities of Bonn, Cologne, and Berlin, 
and in 1846 was appointed librarian of the 
public library in the Catholic gymnasium at 
Cologne. His publications on philological sub- 
jects include: Die Lehre von der lateinischen 
^^orthildii7ig (1836) ; Kritih und Erlzlarung der 
horazischen Gedickte (1840-46); Verzeichniss 
der romischen Altertumer des Museums Wallraf- 
RicJiartz in Koln (3d ed., 1885) ; and school edi- 
tions of Homer (2d ed., 1873 et seq.), and 
Horace (with Latin commentary, 1849; with 
German commentary, 1868-69). He also pub- 
lished more than 20 biographical and critical 
works on Goethe, of which the biography entitled 
Goethes Lehen (2ded., 1883) has been translated 
into English by Lyster (1884). His biography 
of Goethe, and similar works on Schiller, Les- 
sing, and Herder, are characterized by scholarly 
research and accuracy, but lack inspiration and 
charm of style. 

BTJHWOOD'Y, Heney Hasrison Chase 
(1842- ). An American meteorologist, bom 

in Higbljmd Co., Ohio. He graduated at the 
X.7nit(‘d J8Lat(‘s Military Academy in 1866. After 
serving in the Fourth United States Artillery 
from 1866 to 1869, he was recorder of the Tac- 
tics Board at St. Louis, Mo., for two years. He 
was associated as meteorologist with the Signal 
Office at Wasiiinghni for nearly 20 years. He 
promoted tb<‘ e'-tablL-l'incrii of weather services 
in the various States, and systematized the 
official forecasts and so-called hot and cold wave 
predictions. In recognition of his important 
work on the Signal Corps he was promoted to 
the rank of major in 1889. He was made 
colonel in 1898, and was retired as brigadier 
general in 1904. His papers on meteorological 
subjects include the following: Decrease of Tem- 
perature with Elevation and Reduction of Ba- 
rometer to JSea Level; Tables of Rainfall and 
Temperature Compared with Crop Production; 
Weather Proverbs ; Absolute Humidity and Mean 
Cloudiness in the United States; Geographical 
Distribution of Rainfall in the United States. 

PTJ ODECIMAL SCALE (from Lat. duode- 
cim, twelve ) . The name given to the division of 
any unit into 12 equal parts, as the division of 
the foot into 12 inches. See Dotation ; Arith- 
metic. 

DTJ'OBE^tTM:. See Intestines. 

BTJOVTitl. See Duumvirs. 

DXTPAHLOUP, du'p^'l^', Ffecix Antoine 
Philibert (1802-78). A French prelate. He 
was horn at St. F41ix, Savoy; was ordained 
priest in Paris in 1825, and be^me confessor to 
the Duke de Bordeaux ( afterward Count de 
Ghambord) in 1827, and Bishop of Orleans in 
1849. Under Louis Philippe he was a leader 
among the Liberal Catholics; xmder Napoleon, 
the foremost champion of the temporal inde- 
pendence of the Pope. Before the Vatican Coun- 
cil and in the Council in 1870 he opposed papal 
infallibility, but he submitted to the decision 
of the Council. At the close of the war with 
Germany he was sent as a representative to the 
National Assembly, where he favored a con- 
stitutional monarchy. Dupanloup became a 
member of the French Academy in 1854 — in 1863 
he exposed the election of Littr4, at the same 
time^^attacking Taine and Renan — and a senator 
in 1875- He urged the advantage of keeping 
Latin in the- school curriculum, and his best 
works are De, VedudaiAon ,( 1855-57 ) and De la 
haute education ^1866). '^B 'Ristoire de Jesus 


(1872) was a reply to Renan. His (Euvres 
choisies were published in 1861. He has a fine 
tomb in the Orleans cathedral. Consult Pelle- 
tier, Monseigneur Dupanloup (Paris, 1876), and 
a Life (1883; 7th ed., 1894) by Lagrange, Eng. 
trans. by Lady Herbert (London, 1885). 

DTJPERROIT, du'pa'rSN', Jacques Davy 
( 1556-1618). A French prelate. He was born 
at Saint-Lo, Normandy, the son of Protestant 
parents, who had to flee soon afterward from 
Normandy to Bern, Switzerland. He succeeded in 
winning a position at court, and the protection 
of the Duke de Joyeuse. and became a Roman 
Catholic in 1577 or 1578. He was appointed 
reader to Kan^ Henry III, and, though a lay- 
man, preached at Vincennes, and on the death 
of Mary, Queen of Scots, was chosen to pro- 
nounce her eulogy. His success in oratory and 
his ambition led him to take orders. Toward 
the end of the reign of Henry III he attached 
himself to the Cardinal de Bourbon, and is said 
to have sold the latter's secrets to Henry IV, 
whose conversion to Catholicism was under 
Duperron's teachings and who made him Bishop 
of Evreux. With Cardinal d'Ossat, Duperron 
persuaded the Pope to relieve the kingdom of 
the interdict, and for his services received the 
cardinal's hat in 1604. In all theological dis- 
putes he took an active part against the 
Protestants. He wrote many controversial 
works, some ballads, and an elegy, LDmbre de 
M. Vamiral de Joyeuse (1588). The Perroniana 
(1666), by Dupuy, is a famous collection of 
Ana. Consult Feret, Le Cardinal Duperron 
(Paris, 1876). 

DUPES, Day op (Fr. journie des dupes). 
The name given in France to Nov. 11, 1630, be- 
cause on that day Richelieu foiled the enemies 
who had nearly succeeded in ousting him from 
the royal favor. 

DUBETIT-THOUARS, dv'p’-t6'too'ar', Abel 
Axjbeet (1793-1864). A French naval officer, 
bom near Saumur. In 1839 he completed a 
voyage around the world as captain of the 
Venus. In 1842 he placed the Marquesas 
Islands, and the following year the whole Society 
group, xmder the protection of France. In 1846 
he was made vice admiral and in 1849 was 
elected to the Legislative Assembly. He pub- 
lished V oyage autour du monde sur la frigate La 
Verms (1841-49). 

DUPETIT-THOUARS, Louis Maele Aubert 
(1758-1831). A French botanist, bom at Bou- 
mois, near Saumur. In 1792 he accompanied 
his brother, Aristide Aubert, a naval commanded, 
to Madagascar and the neighboring islands, 
where he collected numerous botanical spocimons. 
In 1892 he returned to Paris, where he was ap- 
pointed director of the Royal Institute of Arbori- 
culture. The r('sults of his extensive trayels in 
the Eastern island were published in a series 
of w:orks of which the publication entitled His- 
toire des vegitausc recueillis sur les lies de 
France,^ de Bourbon et de Madagascar (1804), 
is probably the most important. 

DUPIN', d^'paN', Andb^: Maeie Jean Jacqueb 
(1783-1865). A French lawyer and statesman. 
He* was born at Varzy, in the Department of 
Nifevre^ and studied in Paris. ^ A^r failing, in 
1810, to secure a professorship in law, he de- 
voted himself to active practice at the bar until 
he was elected, in 1815^ a men:d)er of the Chamber 
of Deputies- The publication of his treatise, De 
la libre defense des accuses, caused him to be 
chosen as counsel for Marshal Ney and others 
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in the trials for treason and sedition that fol- 
lowed the restoration of the Bourbons. In his 
pamphlet, La revolution de 1830, he endeavored 
to prove the lawful character of this revolution, 
and showed himself an ardent defender of the 
rights of the bourgeoisie. Louis Philippe made 
him his intimate counselor and procurator general 
of the Court of Cassation. In 1832 he became 
a member of the Academy. From 1832 to 1840 
he was president of the Chamber of Deputies. 
He was on the legislative committee which drafted 
the new constitution after the revolution of 
1848, and was president of the Legislative As- 
sembly at the time of the coup d’etat. In con- 
sequence of the confiscation of the Orleans es- 
tates in 1852, Dupin resigned his place and re- 
tired for a time from public life; but in 1857 
he consented to resume his previous office^ of 
procurator general of the Court of Cassation. 
Of his many important works there may be 
mentioned the Glossaire de Vancien droit fran- 
gais (1846) and Opuscules de jui'isprudence 
(1851). Consult his Memoires (Paris, 1855— 
63). 

DlJPrN', CiTEVAUEB Auguste. The famous 
character introduced by Edgar Allan Poe as a 
French detective into several of his short sto- 
ries, notably The Murders in the Rue Morgue 
and The Mystery of Marie Roget, The type 
thus created by Poe was imitated by Conan 
Doyle in his Sherlock Holmes stories. 

ilXJPIl!^’, Louis Ellies (1657-1719). A 
French Jansenist theologian and historian- He 
was bom in Paris, where he became professor 
at the Royal College. He was exposed to 
severe criticism because of his attitude towards 
William Wake, Archbishop of Canterbury, and 
his attempts to unify the Oallican and English 
churches- His BMiothdque universelle des au- 
teurs ecclisiastiques (58 vols., 1686-1704) is a 
complete history of the theological literature of 
the church and is recognized as a standard 
work, not only as regards the numerous bio- 
graphical sketches contained in it, but also be- 
cause of its exhaustive list of works and the 
criticisms and other data bearing on them. It 
and many other of his works were put on the 
Index. Consult the autobiographic matter in 
the last volume (1704) of the Bibliothdque 
universelle, 

DTJPIH, PiEREE Charles FRANgois, Baron 
(1784—1873). A French economist and politi- 
cian, brother of Andr4 Dupin. He was born at 
Varzy, in the Department of Ni&vre, was edu- 
cated at the Pol^echnic School in Paris, and 
was afterward employed as inspector general of 
the Marine Department. He traveled in Eng- 
land for the purpose of studying its industries 
and commerce, and on his return he published 
Voyages dans la Gfande-Bretagne (1820-24). 
In 1819 he was made professor in the Con- 
servatoire des Arts et M4tiers, but his invests 
became more and more centred in politics, in 
which he at first showed liberal leanings, but 
finally took up the cause of the Bourbons. 
In 1828 he was elected deputy for the Depart- 
ment of Tam and took part with the moderate 
opposition, though Charles X had made him 
Baron four years earlier. After the February 
revolution of 1848 Dupin was elected member 
of the Constituent Assembly and later of the 
Legislative Assembly, and after the coup d’etat 
he became a senator for life. His mathematical 
treatise, DSveloppement de gS^ometrie pour fanre 
suite d la gdometrie pratique de Monge (1813), 


gave him membership in the Academic des 
Sciences. His works also include: Trois forces 
productives et commerciales de la France 
(1825) j Bien-etre et concorde des classes du 
peuple frangais (1841); Forces productives 
des nations de 1800 d 1851 (1851), the last 
being his chief work. 

DXJPLEIX, du'plaks', Joseph FRANgois, Mar- 
quis (1697-1764). A French colonial gover- 
nor-general, celebrated as the opponent of Brit- 
ish supremacy in India, He was born at Lan- 
drecies, a town not far from Valenciennes, Jan. 
1, 1697, and was carefully educated by his 
father, a rich ” He made several 

voyages to America and India, which engen- 
dered a remarkable aptitude for business enter- 
prise. In 1720 he went as member of the Su- 
perior Council to Pondicherry, where he soon 
gained a large private fortune. In 1731 he 
proceeded to Chandemagar as Intendant, and 
in four years, by his energetic and prudent meas- 
ures, backed by his own capital, had converted 
that ‘'"decayed and lifeless’^ town into a thriving 
port- His success received due recognition, and 
in 1742 he received the position and title of 
"•'General Commandant of the French posses- 
sions in India.’’ He soon disclosed the genius 
of an empire builder, with splendid schemes 
for territorial acquisition, in which he was ably 
seconded by his wife, Jeanne Albert de Castro, 
celebrated in Indian annals as Joanna Begum, 
the “Princess Joanna.” His efforts, however, 
to form alliances and to strengthen his position 
received little support from the French East 
India Company or the French government; he 
was ordered to cease all outlay on the fortifica- 
tion of Pondicherry, but continued the work 
mainly at his own expense. In 1745 the struggle 
known as the War of the Austrian Succession, 
in which France and England were arrayed 
against each other, extended to the Indian 
peninsula. The English East India Company, 
alarmed at Dupleix’s activity, had fortified 
Madras. At first the French were successful; 
with the help of Labour donnais, Governor of 
the Isles of France and Bourbon, Dupleix re- 
pulsed an Fs ‘j-r <Mack under Commodore 
Barnett on I and in 1746 Madras 
was captured by Labourdonnais, but the results 
were fruitless, owing to the mutual jealousies 
of that commander and Dupleix. Dupleix re- 
fused to restore Madras to the English accord- 
ing to a compact entered into by Labourdon- 
nais and sent the latter, on a charge of treason, 
to France. The same year Dupleix was en- 
nobled. He was successful in several brilliant 
engagements against the Nawab of the Car- 
natic, who had a personal grievance in connec- 
tion with the retention of Madras; in 1748 
he compelled Admiral Boscawen to raise the 
siege of Pondicherry after an attack of five 
weeks. The Peace of Aix-la-Chapelle put an end 
to hostilities and restored Madras to the Eng- 
lish, much to Dupleix’s chagrin. He never- 
theless continued his plans and negotiations for 
the subjection of southern India, and by 1751 
the Def<an and the Carnatic were practically 
under French domination, and Dupleix "s dream 
of making the power of France paramount in 
India seemed realized. Acting in accordance 
wfith tried French methods, Dupleix treated the 
natives in a most cordial manner. He married 
an Indian-born Portuguese woman well ac- 
quainted with Hindu, lived in utmost royalty 
and splendor, and was profuse in his gifts to 
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needy natives. But Madame Pompadour in 
Paris, and other influential people around the 
King, had no aspirations for French Empire. 
Troops and supplies were both denied Dupleix, 
and the English got the upper hand. They 
knew that Dupleix stood in the way of their 
success. From the English East India Company 
came the suggestion that peace and amity might 
be restored in the Far East if only the French 
East India Company would recall their fire^ 
brand Governor. The French acquiesced, and 
in 1753 sent Goodhue with a body of troops, 
ostensibly to assist, but in reality to recall, 
the great French Proconsul. Dupleix quietly 
submitted, and the opportunity of a French 
India slipped by forever. 

For the company he had expended $1,200,000 
of his private fortune. In addition he had ad- 
vanced large sums to his native allies on the 
security of the revenue of certain districts. He 
was never repaid. Neglected by his ungrateful 
country, the ablest statesman of Louis XV's 
reign was allowed to die in want and obscurity 
in Paris, Nov. 10, 1764. 

Consult; Malleson, Dupleix (Oxford, 1890); 
Bionne, Dupleix (2 vols., Paris, 1881); Guet, 
OrigiTies de Vlnde frangaise (ib., 1892) ; Fosses, 
Dupleix, ses dernidres luttes dans Vlnde (ib., 
1889) ; Cultru, Dupleix, ses plans politiques; 
sa disgrace (ib., 1901); Weber, La compagnie 
frangaise des Indes (ib., 1904). 

BTJ PBESSIS. See Richelieu, Due de. 

BTJ PBESSIS-MORNAY, mOr'nS^', Philippe 
( 1549-1623). A di-tinguDiod French Protes- 
tant leader, frequently culb-d “the Huguenot 
Pope.” He was born at Buhy, in Normandy, 
of nominally Catholic parents, who destin^ 
him for the priesthood, but early in life he de- 
clared himself a Protestant. His convictions 
wore ngfhoTK-d by visits to Geneva and 
lT(‘ub*l'>('rg, liun ihe centre of Calvinism, dur- 
ing four years of travel (1568—72). On his 
return to France he attached himself to Coligny, 
whose fate he escaped on the night of St. 
Bartholomew. He remained in England for a 
year, but came back to take up arms for the 
Huguenot cause. He was captured by Guise 
at the siege of Dormans in 1575, but, not being 
recognized, gained his liberty by the payment 
of a small ransom and took refuge with the 
Duke of Bouillon at Sedan. Here he married 
a young widow, Charlotte Arbaleste. Henry of 
Navarre sent him to England as a personal 
representative in 1577, and during this period 
he wrote a number of theological works. On 
Condd’s death in 1588 he was recognized as the 
head of the Huguenot faction and had much in- 
fl.uence with Henry III, whom he persuaded to 
legalize the prciuliiiig of the reformed doctrine 
throughout Franco, llc' also succeeded in bring- 
ing about an understanding between the King 
and his future successor, and his services were 
recognized by his appointment as Governor of 
Saumur, where he made things so difficult for 
the Catholics that many of them fled from the 
district. After the murder of Henry III he 
took a prominent part in the military and other 
movenients which brought Henry of Navarre to 
the throne, but the latter’s conversion ended his 
official activity. He lost his position in the 
King^s Council, but retained his governorship, 
building at Sattmur a Protestant church and 
college for the education of preachers. His 
scheme for the organization of French Protes- 
tants was adopted by the gathering at Sainte- 


Foy in 1594, and he was concerned in the ne- 
gotiations- which led up to the Edict of Nantes. 
The principal event of his later years was his 
famous controversy with Duperron, the learned 
Bishop of Evreux, who accused him of mis- 
quotation and garbling in one of his contro- 
versial treatises, and met and routed him in 
a public disputation. Du Plessis was deprived 
of his oflSce at the time of the Huguenot rising 
of 1621 and died in retirement on his estate 
of La Foret-sur-S&vre two years later. Con- 
sult his Memoires et correspondance, repub- 
lished in 12 vols. (Paris, 1824-25) ; also Am- 
bert, Du Plessis-Mornay (ib., 1847), and Baird, 
The Eugjuenots and Henry of Navarre (New 
York, 1886). 

BTJPIilCATIOlSr OF THE CUBE. See Cube. 

BUPLICIDENTATA. See Rodenlia. 

BTJPLOYE, du'plwa'ya^ Emile (1833-1912). 
A French stenographer, born at Notre Dame de 
Liesse (Aisne). He was for a time an abb4, 
but afterward became known as the inventor of 
a skillful and widely used system of stenog- 
raphy. With his brother Gustave, he published 
a textbook in exposition of this method (4th 
ed., 1867). Consult the article by Meyer in No. 
436 of the Archiv filr Stenographie (Berlin, 
1885). 

BTJPONCEAXJ, dy'p6N's5'’, Peteb Stephen 
(1760-1844). An American writer and scholar. 
He was born at Saint-Martin, lie de R5, 
France, studied law at the college at Bressuire, 
and became secretary to Baron Steuben, with 
whom in 1777 he came to America and entered 
the Continental army, in which he was commis- 
sioned a captain, serving with Steuben in the 
New Jersey and Pennsylvania campaigns and in 
the South. He left the army in 1781 and became 
a translator and correspondent in the office of 
the Secretary for Foreign Affairs, Robert R. 
Livingston. He remained in that position until 
the close of the war, when he settled in Phila- 
delphia, where he began the practice of law in 
1785 and attained high rank as an advocate. 
After the purchase of Louisiana President Jef- 
ferson offered, him the appointment of Chief 
Justice of the Territory, but he declined. In 
addition to original legal treatises and transla- 
tions of French and German l^al works, Du- 
ponceau devoted himself to philology. Among 
his published works are: English Phonology 
(1818) ; Exposition sommaire de la constitution 
des Etats-Unis dVAmerique (1837) ; Memoire 
sur le syst^me grammatical des langages de 
quelques nations indAemtes de VAmerique du 
Nord (1838), which won for him a medal from 
the French Institute; Dissertation on the Na- 
ture and Character of the Chinese System of 
Writing (1838). 

BTJ PONT, Heney Algebnon (1838- ). 

An American soldier and legislator, born near 
Wilmington, Del. After graduating- from the 
United States Military Academy in 1861, he 
served through the Civil War, taking part in 
the battles of New Market, Piedmont, Lynch- 
burg, Opequan, Fisher’s Hill, and Cedar Creek, 
and being brevetted lieutenant colonel in 1864. 
He resigiiod from the army in 1875. Du Pont 
was the opponent of John Edward Addicks 
(q.v.) in a famous struggle in Delaware for a 
seat in the United States Senate, a struggle 
which lasted nearly 20 years and resulted in 
several deadlocks. The contest finally ended 
with the election of Du Pont in 1906; in 1911 
he was reelected for the term ending 1917. 
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DUPOKT, dn'pON^ Pieeee (1821-70). A 
French song writer. He was born in Lyons, the 
son of a workman ; was brought up by his 
cousin, who was priest of Roche TailRre-sur- 
Saone; studied in the seminary of Largentieres, 
and afterward passed a short time in a law^^er’s 
office. His poem Les deux anges 'was printed 
in 1842 and won a prize in the Academy. Du- 
pont afterward wrote some republican verses 
that came • ■ ■ * ■ ' ■ his banishment. He 
owes his i \ i ■ the songs written for 

the peasants, such as Les hoeufs, Les lapins, and 
he chanson du pain. Collections of his songs 
published include Chants et chansons (3 vols., 
1852-54) and Chants et poesies (7th ed., 1862). 
Consult Dechant, Biographic de Pierre Dupont 
(1871), 

DIJ POHT, Samxjel Fean CIS (1803-65). A 
United States naval ofhcer. He was born at 
Bergen Point, H. J., entered the navy in 1815, 
and in 1845 had been promoted to the rank of 
commander. In the Mexican War, as com- 
mander of the Cyane, he captured San Diego 
and La Paz, Cal. ; served under Commodore 
Shubrick in the capture of Mazatlan; and, at 
the head of a naval force, defeated a large 
body of Mexicans at San Jose. In 1855 he 
was promoted to be captain and in December, 
1860, was placed in command of the Phila- 
delphia Navy Yard. In June, 1861, he became 
president of a board of naval officers appointed 
to formulate a plan of naval operations against 
the Confederates, and in September was ap- 
pointed to the command of the South Atlantic 
squadron, which in a series of brilliant opera- 
tions captured Port Royal, S. 0., St. Mary’s, 
Fernandina, Jacksonville, Fort Clinch, and St. 
Augustine, Fla., besides establishing 14 block- 
jidiiig stations. For this he received the thanks 
of Congrosc. and was raised to the rank of 
rear admiral (July 16, 1862). On April 7, 
1863, as commander of nine armored vessels, 
he made a determined attack upon Charleston, 
S. C., but was repulsed with considerable loss. 
Admiral Du Pont was relieved by Admiral 
Dahlgren in July of that year and took no 
further part in the war. For his services dur- 
ing the Civil War, consult Ammen, The Atlantic 
Coast (New York, 1883). 

DUPONT DE D^ETANG, d\FpON' de la'taN^ 
Pieeee Antoine, Count ( 1765-1840) . A French 
general, born at Chabanais. His services in 
the Northern armies during the wars of the 
Revolution won Carnot’s attention and brought 
him r;i '• r*. TTv participated in the over- 
throw oT Tie Oh'iiAoiy and served with great 
distinction at Marengo, Jena, and Friedland, 
but his unsuccessful expedition to Spain in 
1808, where at Baylen he was compelled to 
surrender his army, brought about his dis- 
grace and imprisonment. After Napoleon’s 
downfall he was Minister of War during the 
Hundred Days, and during the second restora- 
tion became a member of the Privy Council. 
Consult Titeux, Le g4n6ral Dupont (Paris, 
1903). 

DUPONT DE D’EURE, de ler, Jacques 
Cn.\.«Li:s (1767-1855). A French statesman, 
bojn at Neubourg, Normandy. He was an ad- 
vocate before. the Parliament of Normandy in 
1789 and held various judicial offices during 
the Revolution. He entered political life as a 
member of the Council of Five Hundred in 
1798. He* was chosen a < deputy from the Eure 
to the Corps L^gislatjf in 1813 and in the fol- 
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lowing year was elected to the Chamber c 

Deputies, by which he was chosen vice pres 
dent. Reelected in 1815, he was the autho 
of the famous declaration of the Chamber t 
the Allies, that France would recognize n 

government that would not guarantee to it th 
liberties which had been established by th 
Revolution- From 1817 to 1848 he was 

member of the Chamber of Deputies, actin 

consistently with the Liberal opposition. I 
1830 for a few months he held the portfoli 
of Justice in the first cabinet of Louis Philippe 
After his resignation he continued as a leade 
of the opposition until the revolution of 184? 
when he was chosen President of the provi 
sional government. He retired to private lif 
in the following year. In all his long caree 
his probity and disinterestedness were neve 
questioned, and his sterling honesty and cor 
sistent advocacy of constitutional liberty wo 
for him the title of the ^“^Aristides of the Frenc 
tribune.” 

DUPONT DE NEMOURS, du'pCN^ de n€ 
moor-', Pieeee Samuel (1739-1817). A Frenh 
statesman and writer on finance and an es 
ponent of the theories of the physiocrats (q.v.) 
He was born and educated in Paris. In 177' 
he was Secretary of the Council of Public In 
struction in Poland. He went back to Franc 
two years afterward to assist his friend Turgo 
in the administration, and with Turgot wen 
into retirement in 1776. In 1782 Vergenne 
intrusted him with the task of drafting th 
treaty recognizing the independence of th 
United States. Subsequently he was a membe 
of the Council of State and Commissary Gen 
oral of Commerce. During the Revolution hi 
favored a constitutional monarchy, but wa 
compelled to hide when the Republican 
triumphed. He was found and imprisoned, bu 
Robespierre’s fall saved him. His reactionary 
attitude in the Council of Ancients made bin 
exceedingly unpopular and caused him to emi 
grate to the United States in 1799. He re 
turned to France in 1802, but declined all polit 
ical office, except that of a commissioner t< 
arrange the transfer of Louisiana to the Unitec 
States. Jefferson requested Dupont to prepan 
a scheme of national education. The schem* 
was never adopted in the United States, bu 
some of its features were embodied in th< 
French code. After Napoleon’s first down^al 
Dupont became secretary to the provisional gov 
ernment, and on the restoration of the Bourbon 
was made a councilor of state. The return o 
Napoleon caused him to leave France, and h< 
spent the remainder of his life with his twe 
sons, powder manufacturers, in the State o 
Delaware. Dupont de Nemours was the authoi 
of several tracts on political and economic 
matters. Consult Schelle, Dupont de Nemours, 
et V6cole physiocratique (Paris, 1888). 

DU PONT POWDER. See Explosives. 

DUpPED, dup'pel, or Dtbbol. A village ii 
the Prussian Province of Schleswig-Holstein 
situated on the peninsula of Sundewitt, 
miles northeast of Flensburg. Engagements 
took place here between the Danes and Germans 
in May and June, 1848, in which the latter were 
repidsed; but on April 13, 1849, the Germans 
stormed the place. In the second Schleswig 
Holstein War the lines of Diippel were carriec 
by the Prussians, April 18, 1864. Pop., 600 
Consult R. Neumann, Ueher den Angriff de 7 
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diippeler Fichanseyi in der Zeit von 15 Marz his 
18 April, 1864 (Berlin, 1865). 

DTJ PBAT, dii'pra', Az^toixe ( 1463-1535) . A 
chancellor of France, born at Issoire . Anvor«jr.<‘ 1 . 
He became President of the Parlement of Pans 
under Louis XII, and Francis I, on his accession 
to the throne in 1515, appointed him Chancellor. 
As such he entered ■ with Pope 

Leo X regarding the ■■ ■ ■ Pragmatic 

Sanction and concluded the concordat by which 
both the church and the nobility of France were 
entirely subject to the royal authority. In con- 
cluding this agreement he encountered great op- 
position, chiefly on the part of the clergy and 
the university, ’'but retained the royal patronage, 
by which he ultimately secured the archbishopric 
of Sens and the cardinalate. He advanced the 
absolute power of the state and has therefore 
justly been called the predecessor of Richelieu 
and Mazarin. It is said that he might have 
been the successor of Pope Clement VII but for 
the influence of Francis I, who desired to retain 
his services. Consult Marquis Du Prat, Vie 
Antoine Du Prat (Paris, 1857). 

DTJPBE, dn'pra', Giovanxi (1817-82). An 
Italian sculptor of French descent. He was born 
at Siena March 1, 1817, and first practiced wood 
carving at Florence, which he made his home. 
Although almost entirely self-taught, he won 
the first prize for sculpture at the Florentine 
Academy in 1840. Dupre began as a naturalist, 
but later he learned from Bartolini and others 
the doctrine of purism, which interfered with 
the free development of his art. He first gained 
celebrity with the beautiful recumbent figure of 
“Abel” (1842, St. Petersburg; replica in Pitti 
Palace, Florence), but its companion piece, 
“Cain” (1845, Pitti Palace), was a comparative 
failure. These were followed by the pedestal 
for a colossal vase (also in the Pitti), and an 
unsuccessful design for the monument to the 
Duke of Wellington. Both show his taste for 
allegory, which was later developed to excess. 
His next important work was the bas-relief over 
the main door of the church of Santa Croce, 
representing the ‘^Triumph of the Cross” (1862), 
and the same year he began his masterpiece, the 
“PietH,” in the campo santo of Siena, a Work 
of remarkable beauty of expression and har- 
mony of lines and planes. For this group he 
was awarded the gold medal at the Paris Exposi- 
tion of 1867. In 1868 he was made correspond- 
ing member of the French Institute. Other 
statues by him include the “'Despairing Sappho,” 
^‘Giotto,” in the portico of the UflSzi, and “St. 
Francis” in Assisi. He was not fitted for im- 
posing conceptions and seriously damaged his 
reputation by the monument to Cavour in 
Turin (1866-73), his last important undertak- 
ing. Dupre’s work is forcible, and his anatomy 
and drapery admirable, but in portrait sculpture 
he shows lack of individuality and personality. 
His autobiography, Pensieri sulV arte e ricordi 
autohiograftei, appeared in 1879 (trans. by Pe- 
ruzzi, 1884). Consult Frieze, Giovanni DuprS 
(London, 1886), and Venturi, Seritti minori e 
letter 6 di Giovanni Dupre, eon un appendice ai 
ricordi autohiografici (Florence, 1885). 

Jtoes (1812-89). A French land- 
scape paiuter of the Barbizon group. He was 
boam at hTaptes,., April 5, 1812. His father was 
a porcelain inanufacturer at Parmain and after- 
ward in Dimou^n,. and ,the,lad^s first experi- 
ence in de^gn was gamed , in decorating porcelain 


in his father’s factory. Some sketches which 
he made in Limousin attracted the attention of 
amateurs, and Jules was enabled to go to Paris. 
He was little influenced by his official teachers, 
much more by the paintings of Hobbema and 
Ruysdael, in the Louvre, and always sought in- 
spiration in Nature herself. He was profoundly 
impressed by the pictures of the Barbizon 
painters, attaching himself especially to Rous- 
seau, who became his fast friend and greatly in- 
fluenced his art. In the memorable Salon of 
1831 he exhibited fine studies from nature made 
in Haute Vienne, among which were “Interior 
of a Forest,” “View of Isle Adam,” and “In- 
terior of a Courtyard.” They attracted great 
attention, as did his exhibits of 1833 : “Evening,” 
“Environs of Paris,” and the “Valley of Mont- 
morency.” In 1834 he painted his famous 
“Farmyard,” and, at the invitation of Lord 
Graves, one of his patrons, he visited England 
in the same year. He was greatly impressed 
with the English landscapists, especially by 
Constable, whose work much influenced his. One 
of the results of this trip was his picture, “En- 
virons of Southampton,” exhibited in 1835, a 
wonderful representation of a storm sweeping 
across an imdiilatlncr country. In the same year 
he exhibited a “Wood in Creuse” and “Pasture 
in Limousin.” In the latter picture he has 
accomplished the difiicult task of rendering the 
effect of a hot summer^s day, with its strong 
contrasts of bright colors just after a rain. 

In 1852 he exhibited “Sunset,” “Fastureland,” 
and “Entrance to a Village,” all excellent works. 
He^ did not again exhibit until the Paris Expo- 
sition of 1867, to which he sent 12 canvases, 
including the “Forest of Compi^gne,” the “Gorge 
of Eaux Chaudes,” and “Pastures of Berry.” 
During the War of 1870 he resided at Cayeux- 
sur-Mer and found in its barren and lonely 
neighborhood subjects which well expressed his 
own melancholy. The marines which he painted 
at this time, like his “Moonlight,” belong to his 
best work. After the war fortune began to 
smile upon him, and in 1872 he was able to buy 
his now historic house at LTsIe Adam. He 
passed the rest of his life surrounded by his 
pupils and friends, to whom he communicated 
his ideas on art in an original fashion. In the 
Exposition of 1889 there were exhibited, besides 
his older works, eight others which showed his 
vigor unimpaired, such as a “Road in the Park 
of Stars,” a “Storm at Sea,” a “Ravine in 
Marais.” He died at LTsle Adam, Oct. 6, 1889 — 
a beautiful and unselfish character, loved by all 
with whom he associated. The Louvre possesses 
16 of his paintings, and \iti( rio,Mi museums, both 
public and private, are ri( i mi his works. The 
Metropolitan Museum, New York, possesses ex- 
cellent examples — ^the “Old Oak.” “Hay Wagon,” 
and a landscape, “Summer" — and the Vanderbilt 
collection, now on exhibition there, is even 
richer; its “Midday” is one of hio best works. 
In the Walters Gallery, Baltimore, there are “A 
Bright Day,” “The C)ld Oak,” “Sunset on the 
Coast,” and “At Sea.” 

Dupr6 was one of the greatest painters of the 
Barbizon school — ^the dramatist of the group, as 
Rousseau was the epic and Corot the lyric poet. 
He was a melancholy spirit and loved to por- 
tray the tragic, the gloomy, the terrible in 
nature. He attached especial importance to the 
handling of light in a picture; and, in order to 
accomplish this, he often made such free use 
of impasto that his pictures almost became 
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reliefs. His colors ai»' ■ it li.is been well 

said that “he sees nature i-Ko'iaii a prism.” 
But they are harmonious, and he excels in his 
contrasts. He was made chevalier of the Legion 
of Honor in 1849, officier in 1870, and received 
the gold medal of honor at the Exposition of 
1889. Consult: Claretie, Peintres et sculpteurs 
contemporains, deuxieme serie (Paris, 1899) ; 
Hustin, “Jules Dupre,” in Les artistes celehres; 
Les homines du jour: M. JuJes Dupre, par 
un critique d’art (Paris. 1879) ; and the 
articles by Menard, in VArt (1879), and by 
Michel (ib., 1883), and the works cited under 
Baebizon, The Painters of. For his engrav- 
ings, consult Delteil, Le peintre-graveur illustre, 
vol. i (Paris, 1906). 

DUPRE, JuLiEN (1851-1910). A French 
painter, born in Paris. He studied under Pils 
and Henri Lehmann. He renders with robust 
spirit the simple scenes of country life and is 
noted for his painting of animals, particularly 
of cows, and his fresh, brilliant landscapes. In 
the T \ ' ;i‘" are his “Mowers of Lucerne” 

and s i At the St. Louis Exposition 

(1904) he exhibited “The Beturn of the Herd,” 
one of his best works, “Evening,” and “Hear a 
Pool.” 

BXrPIJIS, di/pwe', Charles FRANgois (1742- 
1809). A distinguished French savant, the son 
of a poor schoolmaster. He was born at Trie- 
Chateau, near Chaumont, and obtained admis- 
sion into the College of Harcourt, where he 
so soon acquired extensive knowledge that at the 
age of 24 he was made professor of rhetoric in 
the College of Lisieux. At the same time he 
went through a course of law studies and was 
admitted an advocate of the Parliament. His 
acquaintance with Lalande introduced him to 
the study of mathematics and astronomy, and 
he was led to the thought of oxxdalninji mythol- 
ogy by means of astronomy. After several 
communications in the Journal des Savants, ap- 
peared his MSmoire sur Vorigine des constella- 
tions et sur V&vpUcation de la fable par le 
moyen de Vastronoinie ( 1781 ) . He was now ap- 
pointed professor of Latin oratory in the Col- 
lege de France, member of the Academic des 
Inscriptions (1788), and shortly after a member 
of the Commission of Public Instruction. Dur- 
ing the Revolution he became a member of the 
Convention, next of the Council of Five Hundred, 
and, after the eighteenth Briunaire, of the legis- 
lative body. He was also one of the 48 individ- 
uals who formed the nucleus of the Institut 
national. His great work, UOrigine de tons les 
cultes, ou rSligion univei^selle (1795), which he 
had long withheld from fear of offending the 
religious world, was at last published at the 
instance of the Cordeliers’ Club. This circum- 
stance rendered the book more an object of party 
bitterness than its own purely scientific character 
would probably have called forth. It made a 
considerable impression on France at the time 
and no doubt afterward caused Kapoleon to ap- 
point the famous commission to explore Upper 
Egypt, which Dupuis had pointed out as the 
general source of southern mythology. Ho less 
attention was awakened by his memoirs on the 
oiigin and spread of the" Pelasgi and on the 
zodiac of Denderah (q.v.). In his last work, 
MSmoire explicatif du zodiaqiie clironologiquc et 
mythologique (1806), he attempts to demon- 
strate the unity of the astronomical and reli- 
gious myths of all nations. 

DXTPtriS, Hathan Fellowes (1836- ). 


A Canadian educator and author, born at Port- 
land, Ontario. He graduated in 1866 at Queen’s 
University (Kingston) and in 1867 was ap- 
pointed professor of chemistry in that institu- 
tion. In 1880 he was transferred to the pro- 
fessorship of mathematics. He was for a num- 
ber of years public inspector of schools for 
Kingston. His publications include: Elements 
of Geometrical Optics (1868); Junior Algebra 
(1882); Elements of Synthetic Solid Geometry 
(1893) ; Elements of Trigonometry for Practical 
Science Students (1902); Spherical Trigonom- 
etry and Astronomy (1906); Descriptive and 
Mechanical Astronoyny (1910). 

DtrPUY, Charles Alexander (1851- ). 

A French premier, born at Le Puy (Haute- 
Loire), France, and educated at the Lycee of Le 
Puy and the Lycee Charlemagne at Paris. He 
was professor of philosophy at the colleges at 
Hantua and Aurillac, taught in several lycees, 
and was later a school inspector for the acad- 
emies of Lozere and Calvados and vice rector of 
the Corsican College at Ajaccio. Entering poli- 
ties, he became a deputy for Haute-Loire in 1885, 
was reelected in 1889, was Minister of Public 
Instruction in 1892, and President of the Cham- 
ber of Deputies in 1893. He served twice as 
Premier and Minister of the Interior (1893-95 
and 1898-99). In 1900 he became senator for 
Haute-Loire. He published Livret de morale 
(1891). 

DUPUY, Jean (1844- ). A French poli- 

tician, journalist, and administrator, born at 
Saint-Palais, Gironde. He became proprietor of 
the Siecle (1886) and of the Petit Parisien 
(1888) and then president of the Paris press 
syndicate. Elected to the Senate as a radical 
Republican in 1891, he took a prominent part in 
debates on finance and agriculture. He was 
Minister of Agriculture in Waldeck-Rousseau’s 
cabinet in 1 of Commerce in Briand’s 

(July, 1909-February, 1911) and of Public 
Works from January to March, 1913. 

DXrPTJY DE LOME, d\i'pwe' de 16m, Stanis- 
las Charles Henri Laurent (1816-85), A 
French naval engineer. He was born at Ploe- 
meur, near Lorient, and was educated at the 
Ecole Polytechnique in Paris, and in England, 
In 1857 he was chief of department in the 
Ministry of the Havy and was subsequently 
appointed director of naval construction. The 
NapolSon, the first iron steamship constructed 
in France, was modeled upon the principles laid 
down in his Memoire sur la construction des 
bdtiments en fer (1844) . The first French screw 
steamships and the first armored vessels, La 
Gloire, Invincible, and 'Normandie (1859), also 
were built in i m chi*.' ■ with his instructions. 
Dll ring the ^iege ot Paris he was a member of 
the Aiu’o-^tiitic Commission and in this capacity 
organized the service which sent out more than 
50 balloons from the city before the capitula- 
tion, In 1872 he demonstrated the possibility of 
constructing dirigible balloons. He was elected 
deputy in 1869 and senator for life in 1877. See 
Armor Plate. 

DUPTJYTREH, du'pwe'traN^, GuiLLAU]sa;E, 
Babon ( 1777—1835 ) . An eminent French sur- 
geon and anatomist. He was born at Pierre- 
Bufiiere, in Limousin, was educated at the Col- 
lege de la Marche in Paris, and on the forma- 
tion of a new school of medicine there in 1794, 
Was appointed to the office of prosector. In 
1812 he became professor of surgery and in 
1815 chief surgeon to the HStel-Dieu. ' Louis 
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XVIII conferred on him the title of Baron, and 
appointed him royal snrgeon in 1823. Dupny- 
tren was a remarkah]-/ 'j-m a- well as 

a bold and skillful op- riito-. lie several 

important discoveries ir net!-' lotr’ id anatomy, 
and, although he wrote I'l.l *, i o f,.Tt'.ed a large 
school of enlightened surgeons in his native 
country. Among his works may be mentioned: 
Legon^ orales de clinique chirurgicale faites d 
VHotel-Dieu (1830-34) ; Traite theorique et 
pratique des hlessui'es par armes de guerre 
(1834); Memoire sur une nouvelle manih'e de 
pratique V operation de la pierre (1836). 

DTTQXrESMTE, doo-kan^. A borough in Alle- 
gheny Co., Pa., 12 miles north of Pittsburgh, on 
the Monongahela Biver, and on the Pennsylvania 
Railroad. It has a Carnegie library and insti- 
tute. Its steel works and blast furnaces are 
extensive. Settled in 1885, Duquesne was incor- 
porated in 1891. Under the charter of that date 
the government is vested in a burgess, elected 
every three years, and a borough council. The 
water works are owned and operated by the 
municipality. Pop., 1900, 9036; 1910, 15,727; 
1914 (U. S. est.), 18,576. 

DUQTJESKE, du'kS.n', Abraham, Marquis 
(1610—88). One of the most eminent naval offi- 
cers of France, He was born at Dieppe and was 
trained for the naval service. Under Louis XIII 
he distinguished himself in the war against 
Spain. During the minority of Louis XIV he 
entered the service of Sweden. Duquesne de- 
feated the Danish fleet near Gothenburg in 1643, 
was elevated to the rank of vice admiral, and, by 
a succession of victories over the united fleets 
of Denmark and Holland, forced Denmark to 
conclude peace. When the Spaniards prepared 
to support Bordeaux, which had declared itself 
for the party of the Fronde in 1650, he collected 
a squadron at his own expense and compelled 
Bordeaux to submit. On the revolt of Messina 
against the Spanish government France sent 
him to support the insurgeiits. With a small 
force Duquesne gallantly opposed the united 
fleets of Spain and Holland, commanded by De 
Ruyter, and in April, 1676, completely defeated 
his enemies off the coast of Sicily. In 1682 
Duquesne cleared the Mediterranean of the Bar- 
bary pirates, and in 1684 he bombarded Grenoa. 
Louis XIV rewarded Duquesne with the title 
of marquis and a considerable estate. On the 
revocation of the Edict of Nantes Duquesne was 
excepted from the general decree of banishment 
issued against all Protestants. Consult Plon, Du- 
quesne et la marine de son temps (Paris, 1872). 

DXTQTJESITOY, d^'k&'nwE^ Franqois (1594- 
1643). A Flemish sculptor, born in Brussels. 
He studied under his father, who was a sculp- 
tor, and then in Italy, where most of his work 
was done. The details of his life are uncertain, 
but he seems, after a long and hard struggle, to 
have made a name for himself, but scarcely a 
living, though he acquired the friendship of 
Van Dyck, Poussin, and Albano, and the patron- 
age of Constable, Filippo Oolon na, Marquis Gius- 
tiniani, and Pope LTrban VIII. For the latter 
he modeled the groups of children for the col- 
umns of the high altar in St. Peter’s, Rome, 
a statue of St. Andrew in the same church, and 
a ^statue of St. Susanna for Santa Maria di 
Loreto, Roane.' Finally Cardinal Richelieu, who 
had heard ot Duquesnoy through Poussin, in- 
vited him to the ' eourt of Louis XIII ; but on 
Ms way to France the artist' died i at Livorno, 
poisoned, it is^'said,. by - h rbroHier J^rOme. 


Duquesnoy is best known for his naively natu- 
ralistic representations of children, and espe- 
cially for his graceful and charming reliefs, of 
which the most popular represent children with 
a goat, the drunken Silenus, or Bacchus. Beau- 
tiful examples of such reliefs in ivory, in which 
medium Duquesnoy excelled, are in the Museum 
of Dresden and in the South Kensington Mu- 
seum, London. The celebrated Manikin Foun- 
tain in Brussels is usually attributed to him. 

BTJQTTOIN', A city in Perry Co., 111., 74 
miles southeast of East St. Louis, on the Illinois 
Central Railroad (Map; Illinois, C 6). It has 
ironworks, planing mills, flour mills, and exten- 
sive coal mines. Under a charter of 1873 its 
government is vested in a mayor, elected bi- 
ennially, and a unicameral council of 10 mem- 
bers. Pop., 1900, 4353; 1910, 5454. 

DTJILA. DEN, doo'ra d6n. A small glen be- 
tween Cupar and St. Andrews, in Fifeshire, 
Scotland, through which runs a tributary of the 
Eden, geologically famous on account of the 
numerous and beautifully preserved fossil fish 
entombed in its yellow sandstone. 

DDOEIA IMLA^ER. See Nervous System. 

DTJRAGBLEN (Lat., hardness, from durus, 
hard). A term applied by botanists to the inner, 
more solid, and usually darker heartwood of 
conifers and dicotyledons. The dark-colored 
duramen of some trees, of which a good example 
is the ebony, is of considerable importance in 
cabinetmaking, while the light-colored sapwood 
or “alburnum” of these same trees is of little 
value. See Wooi>. 

DXJRAN, doo-ran'. AgustIn (1789-1862). A 
Spanish poet and critic, bom in Madrid. After 
a prolonged course of profound studies in the 
humanities, he was educated for the law in the 
University of Seville and admitted as an advo- 
cate. In 1834, during the parlous times of the 
r^ency of Queen Christina and the outbreak of 
the first Carlist War, he was secretary of the 
board for the censorship of the press, and soon 
afterward had a place in the National Library, 
of which he became director in 1854, retiring in 
1855 to devote himself to his literary work. 
Despite Ms poetic ability as shown by his poem 
Leyenda de las tres toronfas del verjel de amor 
(1856) he is best remembered as a creative, or 
constructive, literary critic. In 1828 he pub- 
lished anonymously a Discurso sohre el influjo 
que ha tenido la critica moderna en la decadencia 
deZ teatro antiguo, a treatise which greatly in- 
fluenced the younger dramatists of the period. 
He did also a great deal of very valuable work 
for the collection and preservation of the ballad 
literature of Spain, of which he published 5 vols. 
(1828-32), which were republished, with im- 
portant additions and notes, in 2 vols. {Bibli- 
otcca de autot'es espaholes, vols. x and xvi, 
Madrid, 1849-51). In 1839 he was elected a 
member of the Real Academia Espanola, and his 
name appears in its official Gatdlogo de autori- 
dades de la lengua. 

DURAN, du'rax', Chaeues Auguste Emile 
Duraxu. usualiy called Caeolus-Duban (1838- 
) . A Frcneli portrait painter. He was born 
at Lille, July 4, 1838, and studied under Sou- 
chon at the Lille Academy of Art and afterward 
at the Ecole Suisse iu Paris, where he de\'oted 
himself chiefly to copying the old masters in 
the Louvre, especially Leonardo and Velasquez. 
In 1861 he obtained the Vicar prize for paintii^ 
and went , to Italy and Spain, continuing Ms 
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study of Velazquez, who remained his chief 
model. While at the monastery of St. Francis 
near Subiaco, during his stay in Rome, he 
painted his first important work, “The Evening 
Prayer” (1S63). This w^as followed by “The 
Assassination” (1866, in the Lille Museum), a 
picture which shows much dramatic power. Af- 
ter his journey to Spain he turned his attention 
to portraiture and exhibited “The Lady with 
the Glove” (1869), a full-length portrait of his 
wife in outdoor costume, one of his best works 
and now in the Luxembourg. This was followed 
by a series of brilliant portraits. In 1873 he 
opened an atelier, and many Americans sought 
his instruction. Among his pupils were Low, 
Sargent, and Beckwith. His portraits are usu- 
ally of women and children. They are essen- 
tially modern, lifelike, and boldly painted. But 
while his early pictures show great strength and 
nobility of color and admirable handling of 
drapery, in later years his art declined. In 
technique Duran has rarely been surpassed, but 
in interpretation of personality his great pupil, 
Sargent, goes beyond him, and Duran never 
nearly equals his chosen master, Velazquez, in 
subtlety of expression. His other works include 
portraits of Monsieur Edouard R. and Madame 
Feydeau; ‘TLady with a Dog’^ (Lille Museum) ; 
“At the Seaside”; an equestrian portrait of the 
actress Mademoiselle Croizette; “Bettina,” very 
much like Velazquez in treatment; the Countess 
of Vandal; Madame de Pourtal^s, Emile de 
Girardin, Gustave Dore, Gounod, Pasteur, and 
the painter Frangais (1900), now in the Luxem- 
bourg, He also painted landscapes, such as 
“Evening on the Loire” in the Luxembourg, and 
a series of historical and genre subjects, in which 
the influence of Veronese and Rubens is appar- 
ent. Among these are the “Bathers” ; the 
“Gloria Marise Medici,” a decorative composi- 
tion for a ceiling in the Louvre; the “Burial 
of Christ” (1882) ; “Dawn”; and the “Vision.” 
He received the medal of honor in 1879. In 
1890 he helped to found the Soeiete Nationale 
des Beaux- Arts, and in 1900 he was made 
president of this association and grand officer of 
the Legion of Honor. At St. Louis in 1904 he 
exhibited a portrait of Madame Jaques Stern, 
“Christ’s Last Hour,” and “A Thunder Storm.” 
In 1905 he was named member of the Institute 
and director of the French Academy at Rome. 
Consult Muther, Eistory of Modern Painting 
(New York, 1907), and his biography by Alex- 
andre (Paris, 1902). 

DTTRAHCE, du’rflNs'. A river in the south- 
easM III France, rising in the Department 

of !I}ii:t' ->- \ip. -: near the base of Mont Genfevre 
(Map: France, S., L 4). It flows through the 
Department of Basses-Alpes in a southerly di- 
rection, then, curving westward, proceeds towards 
the Rhone, ^ ' p - ''.--Tndary between the 

departments Bouches-du-RhOne, 

and joins the Rhone about 3 miles below Avig- 
non. Its total course is about 225 miles — ^no 
part of which is navigable. It supplies Mar- 
seilles with water by an aqueduct, 51 miles in 
length, and irrigates an otherwise arid region. 

BITRAH'D, dn'raK', Alice Marie Celeste. 
See Gb^ville, Henry. 

BURAND', Asher Brown (1796-1886). An 
American painter and engraver, born at South 
Orange, N. J. In early life he was apprenticed 
to the engraver Maverick, with whom he later 
entered into, partnership. Two of his well-known 
plates are those after TrumbulFs “Declaration 


344 

of Independence,” and “Ariadne,” after Vander- 
lyn. They are clear and strong in line and 
faithful in the reproduction of liis models. In 
1835 he began as a portrait painter. His sub- 
jects included General Jackson, Henry Clay, and 
heads of all the presidents, done from nature or 
copied. In figure pieces, such as “The Wrath 
of Peter Stuyvesant” (New York Historical So- 
ciety), he was less successful. From 1841 until 
his death he devoted himself principally to 
landscape painting, and with Thomas Cole 
founded the American landscape school. His 
landscapes are really large sketches or studies, 
painted directly from nature, which was unusual 
in his day. Tliey are somewhat imperfect in 
composition and hard in color, but good in line 
and interesting in detail. His “Mountain For- 
est” (1869) is in the Corcoran Gallery at 
Washington, and the Metropolitan Museum pos- 
sesses four of his works, including “In the 
Woods,” one of his best landscapes. Another 
good example is in the New York Public Library. 
He was one of the original members and presi- 
dent of the National Academy of Design (1845- 
61). Consult his biography by John Durand 
(New York, 1894), and Isham, The History of 
American Painting (ib., 1905). 

BXTRAND, E(r>WABD) Dana (1871- ). 

An American statistician, born at Romeo, Mich., 
and educated at Oberlin College, where he gradu- 
ated in 1893, and at Cornell. Between 1895 and 
1902 he was legislative librarian of the New 
York State Library, assistant professor of ad- 
ministration and finance at Leland Stanford 
Junior University, instructor in economics at 
Harvard University, secretary of the United 
States Industrial Commission, and special expert 
on street railways and electric-light plants for 
the United States Census Office. He was special 
examiner for the Bureau of Corporations (1903- 
07 ) ; deputy corporation commissioner ( 1907- 
09) ; director of the Census to 1913, and after- 
ward professor of statistics at the University of 
Minnesota. In 1910 he was elected a vice presi- 
dent of the American Statistical Association, 
Besides contributions to economic journals, he 
is author of Finances of New York City (1898), 

DURAND, Elias ( 1794r-1873) . An Ameri- 
can botanist, born at Mainz, Germany. He pur- 
sued medical studies and became a member of 
the medical corps of the French army. Upon the 
fall of the First Empire he emigrated to the 
United States and set up a drug store in Phila- 
delphia. He collected an herbarium which in- 
cluded no less than 10,000 species of North 
American flora, and which he presented to the 
Museum of the Jardin des Plantes^ Paris, where 
a special gallery was assigned to it. 

DURAND, William Feedebick (1859- ). 

An American marine engineer, horn at Bethany, 
Conn. He graduated at the LTnited States Naval 
Academy in 18S0 and was a member of the 
United States Naval Engineer Corps in 1880-87 
and professor of mechanical engineering in the 
Agricultural and Mechanical College of Michigan 
in 1887-91. In 1^(4 he f»roi\'r-or of ma- 

rine engineering in Cornell University, and in 
1904 he went to Leland Stanford Junior Uni- 
versity as professor of mechanical engineering. 
Besides contributions to engineering journals, 
he published: Fundamental Principles of Me- 
chanics (1889) ; The Resistance and Propulsion 
of Ships (1898); Practical Marine Engineering 
(1901); Motor Boats (1907). 

DURANDANA, doo'ran-da^'nit, also Dubak- 



BUBAITOAHTE 


DTJRANGO 


345 


BAI., Dueexda, Dusixbai^a. Roland’s sword, 
which he broke in two on the day of his death, 
lest it should fall into cowardly hands. 

DTJRAITDARTE, doo'ran-dar'tS.. A tradi- 
tional Spanish hero, killed in the battle of 
Roncesvalles. He is mentioned in the old bal- 
lads and appears in Don Quixote. 

DHRAI^D-CIjATE, du'raN^la^, Alfred Au- 
gustin (1841-88). A French en^neer. He was 
born in Paris, where he was chief engineer of 
the Department of Public Sanitation and pro- 
fessor of hydraulic agriculture at the Eeole 
Rationale des Fonts et Chaussdes and at the 
Eeole des Beaux-Arts, He subsequently became 
inspector general of roads and bridges. The 
following are his more important works: ^^Sta- 
bilite des voutes en ma^onnerie,’^ in the Annales 
des Fonts et Chaussees (1867), a work which 
was extensively used in engineering schools; 
Htdhilite des arcs metalUques (1868) ; Assai- 
nissement de Bruxelles (1870); Pompes centri- 
fuges (1873); Lac Fudno (1878); Assainisse- 
ment de Paris ( 1884 ) ; Cours d’hydraulique 
agricole ( 1800 ) . 

BBBAJST'DtrS, Gulielmus, also known as 
Guillaume Durand, Dueanti, or Dubantis 
(1237-96). A Roman Catholic prelate and ju- 
rist, sumamed the Speculator. He was born at 
Puimisson, near Bdziers, and was educated at 
Bologna. After teaching canon law at Modena 
and occupying several important offices in the 
papal service at Rome, he was appointed Bishop 
of Mende in Languedoc (1286), whence he was 
recalled to Italy in 1295 by Pope Boniface VIII, 
who appointed him Governor of Romagna. A 
splendid tomb was erected to his memory in the 
Dominican church of Santa Maria sopra Minerva 
at Rome. The principal work of Durandus is 
the Speculum Ju^iciale (c.l271), a complete sys- 
tem of practical jurisprudence, comprising for 
the first time all the Roman and ecclesiastical 
laws. The work is based upon a careful study 
of the l^slative texts, the jurisprudence, and 
the commentaries of previous investigators, and 
is valuable both from a theoretical and a practi- 
cal point of view. More than 40 editions of it 
have been published, the host being that of 1612. 
The liturgical work of Durandus, Rationale Diyi- 
norum Offieiorum, was translated into English 
by J- M. ISTeale and B. Webb imder the title The 
Symholism of Churches and Church Ornaments 
(1843; 3d ed., 1906^. As the Speculum was 
basic in its influence upon the development of 
legal procedure, so the Rationale may be ac- 
cepted as the standard work on the liturgy of 
the Roman Catholic church. It was published 
at Mainz in 1459 and is one of the first speci- 
mens of the art of printing. 

DTJRANGG, doo-rSn^gS (known also as Ciu- 
dad de Victoria and formerly as Guadiana). 
A city, the capital of the State of Durango, 
Mexico, 480 miles north by west of Mexico 
City, on the Funal River and on the Mexican 
International Rsiilwnv ALxico. G 6), 

It is situated 1927 Tri(b‘r- -6321 Lm-t i above 
sea level, in a valley near the famous iron-ore 
hill, Cerro del Mercado. The city is an epis- 
copal see and contains a handsome cathedral. 
Other imposing buildings include the govom- 
ment' palace, city hall, th^tre, and hospital. 
It folrherly had a mint, which dated from 1811 
and ’ ec^ned ajniiually gold and silver to the 
amount of abput $1,000,000. There^ are a col- 
lie, formerly controlled by the J esuits, an epis- 
copal seminary, a pubHe Hbrary,.a penitentiary. 


and a bull ring. The city is lighted by elec- 
tricity, and has street railways and telephone 
service. Durango is in an agricultural and 
stock-raising district and is an important min- 
ing centre; it has also cotton and woolen mills, 
flour mills, sugar-cane mills, foundries, and a 
large tobacco factory. It is the leading com- 
mercial city of the state. There are thermal 
and mineral springs in the vicinity. Durango 
was founded about 1560 by Alonzo de Pacheco. 
It was the capital of the Province of Nueva 
Vizcaya, which included (until 1823) Durango 
and Chihauhau. Pop., 1895, 26,428; 1900, 

31,092; 1910, 34,085. 

DDRAUGO. An inland state of Mexico, 
bounded on the north by Chihuahua, on the east 
and southeast by Coahuila and Zacatecas, and 
on the west and southwest by Sinaloa and 
touching Tepie on the south (Map: Mexico, F 
and G 5). Area, 38,009 square miles. Durango 
‘ ' ' * :h, semiarid plateau, with the 

* . ^ ■ ■ Madre traversing its western 

^ ■ ■ are no large rivers in the 

state. The soil of the plateau is generally of 
good quality and with irrigation could be made 
productive. Wheat and vegetables are suc- 
cessfully cultivated in some districts, and sugar 
cane and cotton in the valleys. Some com, 
tobacco, and grapes are also produced. The 
climate is dry and healthful, but hot on the 
western slope of the Sierra. In the mountain 
valleys stock-raising is an important industry. 
Durango’s principal source of wealth is mining, 
and the region has been famous since colonial 
times for its output of silver. Some of the 
ore assays very high, that of the Candelaria 
Mine between $70 and $140 a ton. This mine, 
in the San Dimas District, west of the Sierra, 
is said to have produced over $100,000,000 be- 
fore the end of the nineteenth century. In the 
fiscal year 1911—12 the silver output of the 
state destined for exportation was 120,657.6 
kilos, valued at 4,369,167 pesos. The gold out- 
put was 859,928 grams, valued at 1,146,528 pesos. 
Copper, iron, cinnabar, zinc, and lead occur ; 
but the mining of base metals has not been 
extensively developed on account of inadequate 
tranaportation faxilitii^s. A short distance 
soiiih of Durango City is the Oerro del Mer- 
cado, a hill of high grade iron ore estimated to 
contain several hundred million tons of the 
metal. The hill is about 640 feet high (above 
the surrounding country), 1100 feet broad, and 
4800 feet long. In ili vicinity are iron and 
steel works. The mines are controlled chiefly 
by American capital. Manufacturing has made 
some progress since 1900; there are soap and 
candle factories, tanneries, pottery works, etc. 
At the end of the fiscal year 1912 six cotton 
mills were in operation; their consumption 
was 490 182 kilos, and the value of their out- 
put 509.153 pesos. The state is crossed by 
the Mexican Central (in the east) and Mexican 
International railways. Pop., 1895, 292,549; 
1900, 370.294; 1910,'' 483,175. The inhabitants 
are largely of Indian blood. Of the total in 
1910, 88,358 could read and write, 7615 read 
only, and 224.313 of 12 years and, over were 
illiterate. The populatipn is almost entirely 
Roman Catholic, 480,328 being returned as of 
that faith in 1910. The state has only six 
towns with over 4000 inhabitants: the capital, 
Durango (34,085); GSmez Palaeio (15,997); 
Ciudad Lerdo (8609) ; MapimI (8204) ; Velar- 
defia (5939); and Ojuela (5086). • 
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BTTBAirGO. A city and the county seat of 
La Plata Co., Colo., about 300 miles (direct) 
west by south of Pueblo, on the Las Animas 
IliYer, and on the Denver and Rio Grande and 
the Rio Grande Southern railroads (Map: Colo- 
rado, B 4 ) . The city has a Carnegie library 
and municipal water works. It is the com- 
mercial centre for southwestern Colorado and 
northwestern New Mexico, a region devoted to 
lead, gold, and silver mining, stock raising, and 
agriculture. Durango has smelting and reduc- 
tion works, douring mills, a packing plant, 
foundries, and extensive coal and coke interests. 
The commission form of government was adopted 
in April, 1913. Pop., 1900, 3317; 1910, 4686. 

BBHANT'. A town and the county seat of 
Bryan Co., Okla., 20 miles north by east of Deni- 
son, Tex., on the Missouri, Oklahoma, and Gulf, 
the Missouri, Kansas, and Texas, and the St. 
Louis and San Francisco railroads (Map: Okla- 
homa, E 5 ) . Among its institutions is a Presby- 
terian college and the Southeastern State Nor- 
mal school. The chief industry is agriculture, cot- 
ton, corn, and berries being the principal prod- 
ucts. There are also flour and oil mills. Under 
a charter of 1904 its government is vested in 
a mayor and a unicameral council of six mem- 
bers. The water works and electric-lighting 
plant are owned by the municipality. Pop., 
1900, 4510; 1910, 5330. 

DUBANT, Heney Fowls (originally Henry 
Welles Smith) (1822-81). An American lawyer 
and philanthropist, born at Hanover, N. H- 
He graduated at Harvard in 1841, studied law, 
and subsequently built up a profitable practice 
in Boston. After a conversion to the evangelical 
view of religion, which drew widespread atten- 
tion, he was from 1864 to 1875 a lay preacher 
in Massachusetts and New Hampshire. He is 
best known, however, as the founder of Welles- 
ley College (q.v.), to which he contributed 
between one and two millions of dollars. 

DUBAHTE, do^ran't^., Francesck) (1684- 
1755). An Italian composer, one of the 
founders of the Neapolitan school of music. 
He was chapelmaster in Naples, and in 1742 
was at the head of the Conservatorio Santa 
Maria di Loreto in that city. He had great 
fame as a teacher. Among his pupils were 
Duni, Jommelli, Piccini, Pergolesi, Saechini, 
and Paisiello. Under Durante the Neapolitan 
school reached the climax of its celebrity, and 
it was in this school that the great tractions 
of Italian vocal art were established. As a 
composer, he adhered to the severe style of the 
early Italian masters. 

DTJBAHTIS, dp'raN'tes', Gulielmtjs. See 

DURANDUS, GiTLIELMtJS. 

BUBAO, doo-rouN-'. Jos:^: da Santa Ritta. 
See Santa Ritta Dxtbao. 

BXJBAS, du'ras', Claibe Lech at de Kersaint, 
Duchess of (1777-1828). A French novelist, 
whose Ouriha (1823) and Edouard (1825) rep- 
resent the best phase of the culture of the 
Restoration and foreshadow the socialistic fic- 
tion of George Sand (q.v.). Consult A. Bar- 
doux, Mme. de Duras (Paris, 1898). 

BUBATION (ML. duratio, from Lat. durare, 
to last), or Persistence in Tihe. The simplest 
temporal determination of mental processes. It 
may be assumed that every simple conscious 
process and every state of consciousness has a 
normal duration, varving with variation of 
circumstances, but still capable of numerical 
statement. ' The ascertainment of this normal 


duration is of importance to an exact psychol- 
ogy, and a good deal of work has accordingly 
been done upon it. Unfortunately the coinpli- 
cation of factors is so great, even in the most 
favorable case — ^tbat of sensation — that the re- 
sults so far obtained must be taken with re- 
serve. Suppose, e.g., that we try to determine 
the duration of pressure sensation by applying 
an intermittent stimulation at a chosen point 
of the cutaneous surface and noting the ra- 
pidity at which the stimuli may follow one an- 
other without giving rise to a single continuous 
pressure. If we mark the point at which the 
stimuli are still just sufficiently separated to 
give a rough, thrilling perception, we shall say 
that the skin can discriminate pressures of 
of a second’s duration and under. If, on the 
other hand, we demand that the pressure sen- 
sations be full and clear, we shall put their 
duration as high as ^ or ^ of a second. And 
these two values will vary, further, with the 
intensity of the applied stimuli. In the sphere 
of vision the duration of sensation depends 
partly upon the intensity of stimulus, partly 
upon the character of the visual interval which 
separates the given sensations. Ktilpe estimates 
it, omitting the negative after-image ( see After- 
Images), at ^ of a second. Temperature sen- 
sations last, on the average, about half a second. 
The times required for the cognition of tones 
vary considerably with practice. Maximal prac- 
tice presupposed, they lie apparently between one 
and two vibrations and thus decrease with in- 
crease of the pitch number of the stimulus. 
Thus, a tone of 64 vibrations must be sounded 
for ^ of a second, while a tone of 187 vibra- 
tions can be cognized in of a second. There 
is, however, a point upon the scale at which the 
duration of stimulus necessary to the cognition 
of a tonal quality sinks to an absolute mini- 
mum. This point lies at the G of 3168 vibra- 
tions in the second, which can be heard if the 
tone sound only for TrftroTS' of a second. (For 
the duration of a pulse or wave of attention, 
see Attention.) No investigation of affective 
durations has as yet been undertaken. 

Psychologists have also made a study of 
duration as such — ^i.e., of our capacity to per- 
ceive and to compare empty time intervals. 
Thus, two electric sparks seen in daylight are 
clearly differentiated if the time between them 
amount to ^ of a second; the snaps of two 
sparks are heard as separate, under favorable 
conditions, if the interval be as small as of 
a second. When the impressions belong to two 
different sense departments (touch-hearing, 
touch-sight, ir-ight-bcaiing ), the just noticeable 
interval varies with the order in which they 
come (toui^-hearing or hearing-touch) and 
with the direction of attention; the values 
most frequently obtained fall within the limits 
and ^ of a second. It need hardly be said 
that the judgment in these cases is a judgment 
simply of the separateness of the two sensa- 
tions, and that the attention is directed upon 
the stimuli themselves and not upon the length 
of the time interval between them. 

Our appreciation of the relative duration of 
short intervals? — ^i.^e., our judgment as to 
whether a given . jhite?rval is longer or shorter 
than another — ^is somewhat astonishingly ac- 
curate. For psychological purposes intervals 
fall into three groups: (1^ ‘‘short” times, 
ranging from the just noticeable duration to 
about 0 5 or 0.6 of a second; (2) ‘‘moderate” 
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times, extending from this latter value to 3 or 
4 seconds; and (3) ‘^"large*’ times, from 4 
seconds upward. In the case of (1) our tem- 
poral estimation is direct ; the impressions 
which, limit the intervals (sharp sounds) are 
all in consciousness together; we do not com- 
pare the intervals, hut judge simply of the 
rapidity or rate of succession of the limiting 
stimuli. Our ‘s.-'.r-:. . . £s therefore strongly 
influenced by ’ ' I'-* ' -Ij intensity, and dura- 

tion of these limiting impressions, as well as by 
their rhythmical form, by the direction of at- 
tention, etc. With maximal practice and 
under favorable conditions, an interval of 0.3 
second may be discriminated from an im- 
mediately following interval of 0.303 second. 
In the case of (2) and (3) the temporal 
estimation is indirect. Large times are judged 
predominantly in terms, not of time, but of 
its contents: the greater the number of ideas, 
perceptions, or feelings in the interval, the 
longer is the interval estimated to be. Mod- 
erate times seem to furnish the material of 
true temporal comparison. The first limiting 
impression of the first interval is just disap- 
pearing from consciousness as the first im- 
pression of the second interval enters. The 
former impression is then reproduced; a defi- 
nite direction is given to the strain of atten- 
tion, and the closing impression of the second 
interval is “expected’^ at a moment correspond- 
ing to that at which the first interval closed. 
The basis of judgment is thus given by strain 
and other organic sensations, with their ac- 
company I iig feelings. 

The work so far accomplished upon the course 
of temporal discrimination is incomplete, and 
the laws upon which it rests demand further 
confirmation. It appears, however, that there is 
constancy of the relative differential sensitivity 
(see Discrimination, Sensible) over a certain 
range of short and moderate times; that short 
intervals are overestimated and longer intervals 
imderestimated ; and that this error of estima- 
tion has the zero value at an interval of 0.5 or 
0.6 second (indifference point of temporal dis- 
crimination) . See Bergson, Henri. 

Consult: Kiilpe, Outlines of Psychology^ (Lon- 
don, 1901) ; Wundt, Grundzuge der physiolo^ 
gischen Psychologic (Leipzig, 1908—11); Meu- 
mann, in PMlosophische Studien, viii (ib., 
1893) ; Weyer, in Philosophische Btudien, 
ix (ih., 1894) ; Stem, PsycJwlogie der Yeran- 
dcrurinHa i\':,'f^UTng (Breslau, 1898) ; Titchener, 
Experimental Psychology, II, ii (1905). 

DURATION. In plants, the h*ng«h of the 
vegetative period. One of the <'(*olog1cal 

classifications is based on the duration of the 
various plants or their organs. Perhaps the 
most important classification of this kind is 
that into monocyclic, dicyclic, and pleiocyclic 
plants, or, as they are more popularly ca^ed, 
annuals, biennials, and perennials. Whether or 
not these types may he r^arded as the product 
of certain ecological conditions, it is certain 
that they are often associated with particular 
environments. Annuals and biennials, e.g., are 
most common in new habitats, as in gardens 
allowed to run wild, and after fires, or in xero- 
phytic situations, as on shores and deserts. 
Perennials, on the other hand, comprise most 
of the world’s vegetation and dominate particu- 
larly in habitats that are ecologically rich or 
that have ■ been long, established. It seems, 
therefore, that the perennial habit is, on the 
VoL. YII, — ^23 


whole, the most successful, and it is not diffi- 
cult to see why, since perennials commonly 
spread vegetatively as well as by seed. Each 
>ear, therefore, the perennials are on the ground 
at the beginning of the season, while annuals 
and biennials are obliged to start from seed. 
A garden patch allowed to run wild shows, as 
a conse<£uenee, fewer and fewer annuals and 
more and more perennials each year until finally 
the annuals are gone. In desert regions and 
along shores the vegetation is sparse, and an- 
nuals or biennials may exist almost indefinitely. 
Ajanuals are scarce in Alpine and Arctic regions, 
perhaps because the v^etation periods are too 
short for their development. 

Another important classification based on 
duration is that into deciduous and evergreen 
forms; in these plants, however, the critical 
point is not fully expressed when these terms 
are employed- Deciduous forms may be defined 
as plants which shed their organs, and espe- 
cially leaves, regularly; whereas evergreens are 
those plants which shed their leaves irregu- 
larly. Evergreen leaves are much longer lived 
than deciduous leaves. The significance of these 
types will be discussed under the head of Forest 
( q.v. ) . The duration of stems depends largely 
on their structural nature ; in temperate 
climates most aerial herbaceous stems are an- 
nual, whereas woody stems are perennial. 
Flowers, in contrast to other organs, have an 
ephemeral duration. There seems thus to be a 
harmonious relation between duration and 
structure, organs with long life having resistant 
structures, while short-lived organs are com- 
monly delicate. See Forest; Stem; Vegeta- 
tive Propagation; Biennial; Annual; Pe- 
rennial. 

DURAZZO, dob-rat^s6 (Turk. Drasch, Slav. 
Drach, Albanian Duressi, from Lat. DyrrTiachium, 
from Gk. Avppdxioy, from dys-, had + 

^yyijpaL, rhSgnynai, to break, in allusion to the 
surf on the peninsula). A decayed maritime 
town in the Principality of Albania, built on 
the rocky peninsula of Pelu, in the Adriatic, 
about 55 miles south of Scutari (Map: Turkey 
in Europe, B 4). It is surroxmded by dilap- 
idated old walls. The town has been the seat 
of a Catholic archbishop since the days of 
Justinian. The once fine harbor has been silted 
up. Durazzo exports to Austria-Hungary olive 
oil, wool, raw silk, and some grain. Under 
the Turks the population fell as low as 1200; 
it is now over 5000. 

Durazzo is the ancient Epidamnus, which was 
founded 625 B.c. by a band of Corcyrseans and 
Corinthians. Owing to its position on a fine 
hay, an inlet^ of the Adriatic Sea, and to the 
fertile country about it, Epidamnus became a 
great and populous city, but was much harassed 
by internal party strifes; the banishment of 
its aristocratic element in 436 b.c., and the con- 
sequent dispute regarding authority between 
Corcyra and Corinth constituted one of the 
causes of the Peloponnesian War. It passed 
to the Romans in 229 b.c. To them the name 
Epidamnus suggested the noun damnum. Toss/ 
so that it seemed to signify “Lossville,” or the 
like; hence they employed rather the other 
name of the city Dyrrhachium. (See Pliny, 
Historia Naturedis, iii" 145; Plautus, Mencechmi, 
264-265.) It later became the seat of a Roman 
colony and the regular landing place for those 
journeying to Greece. (See Brindisi.) ^ Dyr- 
rhachium. was the starting point of the impor- 
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tant Via Egnatia, a main highway leading to 
Byzantium and to Asia. Here Pompey was for 
some time beleaguered by Caesar; extensive 
swamps about the city made it easy to defend. 
About the end of the fourth century it became 
the capital of the Byzantine Eparchy of New 
Epirus. The town was taken by the Ostrogoths, 
:i'- and Normans, and in the latter 
jM'i ()■ Middle Ages belonged successively 
to the house of Anjou (then ruling in Naples) 
and to Venice, from which it was wrested by 
the Turks in 1501. Seethe article ‘^Dyrrachion'* 
(illustrated), in Pauly- Wissowa, Real-Eneyclo- 
padie der Iclassischen Altertumswissenschaft, vol. 
V (Stuttgart, 1905). For four centuries Du- 
razzo remained under Turkish rule as a part of 
the Vilayet of Scutari; it steadily declined and 
seemed to lose all importance. The Balkan War 
of 1912-13 (q.v. )? however, brought the ancient 
town once more into prominence. From the 
outset of the struggle the Servians made Bu- 
razzo the objective of a proposed extension of 
their kingdom to the Adriatic, and on Nov. 28, 
1912, they occupied the town. The determination 
of Austria-Hungary and Italy to prevent Servia 
from securing an outlet on the Adriatic led to 
grave international complications, which were 
ended only by the withdrawal of the Servians 
early in 1013 and the incorporation of Durazzo 
in the newly erected Principality of Albania. 
Until the arrival in the country of William of 
Wied, the first prince of the new state, in 1914, 
Durazzo was the seat of the provisional govern- 
ment of Essad Pasha. 

DURBAN, dgi/ban. A seaport town of Brit- 
ish South Africa. See Poet Natat.. 

DURBAR, dei/b'ar (Pera. darbdr, audience). 
A Hindustani word signifying a court or place 
of judgment in which are decided, or from 
which s.n'" '■ -h a""..** ■ of importance to 

the sta-. T* : . ; India, Afghan- 

istan, and in parts of Persia, it is customary 
for rulers, governors, or chiefs to give audience 
to (li>tiTigLii‘'becl visitors in “durbar’’ as well 
as to ratify treaties or make important agree- 
ments. The British Viceroy and all other 
British governors in India follow the native 
custom, in accordance with which Queen Vic- 
toria was proclaimed Empress at a magnificent 
durbar held on the ridge at Delhi in 1877, and 
King Edward VII as Emperor in 1902. The 
term “durbar” is applied also to the room or 
place of audience. 

DURBIN, Joim Pbice (1800-76). An Amer- 
ican clergyman, bom in Bourbon Co., Ky, At » 
20 years of age he entered the Methodist min- 
istry, but while preaching pursued a course of 
study, part of the tin'o iil Miami Uni- 
versity and in 1825 grsidiiaiirg from Cincin- 
nati College. He was \*!ih plain of the United 
States Senate in 1831, for two years was pro- 
fessor of languages in Augusta College, Ken- 
tucky, edited The Christian Advocate and Jour- 
nal of New York (1832-33), and from 1834 to 
1842 was president of Dickinson College. The 
year 1843 he spent in travel abroad. Mueh of 
the success of the Missionary Society of the 
Methodist Episcopal church is due to his efforts 
while secretary in 1850-72. Next to Bishop 
Matthew Simpson, he was considered the most 
eloquent man of his generation in the denom^ 
matron. He published Observations in Europe^ 
principally in France and Great Britain (2 
vols., . 1844) and Observations in the East, 
chieflif in Falestine^ Byria, Egypt, and Asia 
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Minor (2 vols., 1845) ; and he edited Wood’s 
Mosaic History of Creation and The Short Ser- 
mons of Jonatlian Edmondson. Consult Roche, 
The Life of John Price Durbin ( New York, 1839 ) . 
DURCHMUSTERUNGr. See Asteophotog- 

BAPIIY. 

DURDEN, Dams. The name of conscien- 
tious housewife in a well-known ohl Eiigli'-h 
ballad and hence applied as an alJ''( 1 i<>nm 
nickname to Esther Summerson in Dickens’s 
Bleah House. 

DUREN, du'ren. An ancient town of Rhenish 
Prussia, situated on the Roer, 18 miles east 
of Aix-la-Chapelle (Map: Prussia, B 3)._ Its 
Gothic church of St. Anna, containing relics of 
the saint, attracts man *' In the 

museum, built 1905, are ■ Df antiqui- 

ties, natural history, and painting, and a public 
library. The town hall has a fine assembly 
room. The town manufactures paper, sugar, 
cloth, wool, cotton, and fiat goods, linen, carpets, 
castings, needles, machinery, and beer. Pop., 
1900, 27,171; 1905, 29,770; 1910, 32,511. Here 
Charlemagne, on his way to attack the Saxons, 
held diets in 775 and 779 a.d. Consult Sehoop, 
Geschichte der Stadt Duren bis 154 (Diiren, 
1901), and Beschreihung des Begreviers Diiren 
(Bonn, 1902). 

DURER, dn'rer, Albrecht (1471-1528). A 
German painter, engraver, and designer of the 
Franconian school, the most prominent and in- 
fluential master of the German Renaissance. 
He was horn at Nuremberg, May 21, 1471- 
His father, a goldsmiti-, was a native of Eytas, 
Hungary, who had come to Nuremberg in 1455. 
There has been much patriotic argument 
whether he was German or Magyar; however 
ibis may have been, the son was thoroughly 
German in character and in art. His mother 
was Barbara Helper, a native of Nuremberg, 
and Diirer was the third of a family of 18 
children. These facts as well as those of his 
early years are quaintly narrated in the intro- 
duction to the journal which he later wrote. 
After learning to read and write at school, 
the lad worked with his father at the gold- 
smith’s trade- His early talent for design is 
shown in a clever drawing of himself at the age 
of 13, in the Albertina collection, Vienna, and 
in a pen drawing of the “Madonna with Two 
Angels” (1485), in the Museum of Berlin. 
Yielding to his son’s desires^ his father in 1486 
apprenticed him to the painter Wohlgemuth, 
with whom he studied three years. After 
Easter, ,1490, the young artist began his “ Wan- 
der jahre” (the years spent in travel by a Ger- 
man journeyman before he became a master). 
His journal does not tell us whither his. foot- 
steps led him, but we know from other sources 
that he worked at Colmar (Alsace), in the 
atelier of Martin Schongauer, who had died 
shortly before his arrival. He afterward was 
occupied with wood engraving at Basel, as is 
known from his signature, on certain blocks 
which still survive, and he probably was at 
Strassburg in* 1494.^ He appears also to, have 
visits Venice, to judge from the Italian in- 
fluence in his work and from, an expression in 
a letter written 11 years later. After the cusr 
ternary absence of four^ years he returned to 
Nuremberg and married Agnes Frey, the daugh- 
ter of a cultured merchant. She was probably 
a good wife, and not the Kantippe she was 
reputed to be. thanks tn the ■nimie nf DifreT^s 
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friend Pirkheimer. In 1497 Diirer opened, a 
studio of his own at Nuremberg and figured 
thenceforth as an independent master. 

The work executed up to the time of his visit 
to Venice, in 1505, belongs to his first period. 
His early work shows little influence of 
Wohlgemuth, but much of Schongauer and 
ZM.inH'un.i. and some by Jacopo de' Barbari, a 
\cn«r:an artist then residing in Nuremberg, 
who taught him anatomy and ideal propor- 
tions. It consisted chiefly of trigruving-: that 
wonderful series of woodcuts, the “Apocalj^se,” 
so typical of the restless spirit of the age and 
full of the bold geniality of youth; the greater 
number of blocks for" “The Large Passion’’ 
series; and most of “The Life of Mary.” He 
also began his work in line . ■ / at first 

after Italian models, but gradually becoming 
independent. His religious paintings were 
chiefly altarpieces, designed by himself, but to 
some extent executed by his pupils, according to 
the custom of German painters of the day. 
The earliest is in the Dresden Gallery and rep- 
resents the “Virgin Adoring the Sleeping 
Christ Child.” Another, the Baumgarten altar 
(Munich), depicts in the central panel the 
“Nativity,” in the wings the figures of two 
‘^donors” in knightly armor as Saints George 
and Eustaehius. The recent restoration of these 
paintings was a remarkable triumph of the 
modern restorer’s skill. In the central panel 
it resulted in the addition of the tiny figures 
of seven small donors; in the wings the horses, 
breastplates and helmets of the knights, to- 
gether with forest backgrounds, were removed. 
The best of the religious subjects is the “Adora- 
tion of the Magi,” painted in 1504 for Fred- 
erick the Wise, Elector of Saxony, but now in 
the Ufiizi Gallery at Florence. It is well com- 
posed, and enriched by charming landscape, with 
good perspective. The Virgin is fair-haired and 
German, and the kings are dignified and well- 
modeled figures, with fine heads- 

The portraits of this period were executed 
without the assistance of his pupils and are 
powerful and characteristic. There are two 
interesting portraits of Durer’s father— one in 
the Uffizi, executed before his “'Wanderjahre.” 
in 1490, and the other in the National Gallery, 
London, dune in 1497. Among the very best of 
his portraits are two of himself. That of 
1498, of which the original is in Madrid (the 
Florence example being a copy), shows a fault- 
lessly attired youth of noble features, with 
long fair hair, and having the noble baring for 
which he was celebrated. In the more mature, 
full-face portrait dated 1500 (Munich), the 
beautiful ringlets are even more luxuriant, and 
the head is Christlike in its refinement ^ and 
dignity. According to Wolfflin both the signa- 
ture and date (1500) are forgeries, the real 
date being about 1506. Among his other por- 
traits of this period are Frederick the Wise of 
Saxony (Berlin), two of “Katharine Fttrleger” 
(Frankfort) , of Hans Tucher and his wife ( 1499, 
Weimar), of Oswald Krell (1499, Munich), and 
the so-called Hans Diirer (1500, Munich). 

The V^etian journey of 1505 caused a change 
in Dfirer’s Before this time his work was 

angular and sHfif, like that of the German school. 
The study of' the antique and of the works of 
Venetian masters refined hfs sense of form and 
gave Mm a larger view of ar^ but he’ never lost 
Ms individuality: He was especially influenced 
by Giovanni BelHni, ' 'whonf* he considered the 


greatest of painters and who proved a good 
friend. The other Venetian painters viewed him 
with curiosity and envy, but the nobility honored 
him, and before he left Venice the Venetian 
Council offered him an annual pension of 200 
ducats to remain. He* also visited Bologna and 
Ferrara, and was on the way to Padua to see 
Mantegna, whom he much honored, but turned 
back on news of the death of that master, arriv- 
ing at Nuremberg late in 1507. 

Modern research has shown that the real cause 
of Diirer’s visit to Venice was a commission 
from the German merchants of Venice to paint 
a large altarpiece for their chapel in San Bar- 
tolommeo. This picture, long in Strahow Abbey, 
Prague, is now in the Budolphinum of that city. 
It has been much damaged by restoration, but 
even now we can see that it must have been 
wonderful in composition and color. Its sub- 
ject is the “Feast of the Kose Garlands,” and it 
represents the Virgin and the Christ Child 
giving wreaths of roses to the Emperor Maxi- 
milian and to Pope Julius II, while St. Dominic 
and angels do the like to the bystanders. His 
“Christ Disputing with the Doctors” (1506), 
now in the Barberini Palace, Rome, was executed, 
as the inscription records, in the space of five 
days and is an unsatisfactory collection of heads 
and hands, most of them caricatures. Among 
Ms other -i ' i jts are the “Martyr- 

dom of the 'i » :• f h* 4” (1508), a very over- 
crowded composition, now in the Vienna Museum, 
and the Heller altarpiece, of which the original 
was destroyed. The “Adoration of the Trinity” 
(1511), in the Museum of Vienna, is admirable 
in color and in sentiment and contains a good 
portrait of the painter. 

Among his other works of the second period 
are a small “Christ on the Cross” (1506, Dres- 
den), exquisite in execution and sentiment; the 
“Madonna with the Finch” (1506, Berlin); and 
a “Madonna with the Pear” (1512. Munich). 
His “Adam and Eve” (1507) in Madrid^ (the 
Florence examples being copied or replicas), 
shows what he learned in Italy as to treatment 
of the nude. It is somewhat idealized, not a 
copy of the model, as was customary in Ger- 
many. His heads of the apostles James, and 
Philip (1516, Uffizi) are of great strength, and 
his “Lucretia” (1518, Munich), a nudte, is one 
of Ms few mythological subjects. Among his 
portraits are those of unidentified young men 
(at Vienna and at Hampton Court), probably 
German merchants of Venice, and another of a 
young woman, erroneously called DUrer’s wife, 
at Berlin, all dating from 1506. The welLknown 
but poorly executed “Charles the Great,” with 
crown and sceptre, and “Emperor Sigismund” 
(both in the Germanic Museum, Nuremberg), 
date from 1512. He continued Ms work in en- 
graving — designing the “Little Passion” in wood 
and engraving the same subject on copper. This' 
was also the period of his so-called “Master 
Prints” in line engraving, his “Triumphal Arch,” 
and the wonderful drawings of the “Emperor’s 
Prayer Book.” - 

In the summer of 1620 Durer, accompanied by 
his wife and servant, made a journey to the 
Netherlands which lasted Qvear a year. His ob- 
ject was to meet the new Emperor, Charles V, 
when he landed at Antwerp, in order to obtain 
a renewal of the pension which he had enjoyed 
under Maximilian. He has left us an interest- 
ing journal of his journey, and he also kept a 
sketchbook, many of the leaves of wMch s|Lt- 
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vive. He was received everywhere with great 
honor, especially by the painters of Flanders, 
whose guilds vied with one another in homage 
to the illustrious stranger. Antwerp offered him 
a pension of 300 florins, a house, and freedom 
from taxation, to remain; hut his patriotism 
forbade. 

Margaret of Parma, Regent of the Nether- 
lands, received him with honor, and he painted 
a portrait of the King of Denmark. He was 
present at the Emperor’s coronation at Aix-la- 
Chapelle, where his pension was renewed. But 
the most important result of his memorable 
journey was the influence of the early Flemish 
painters, especially that of the brothers Van 
Eyck in the Ghent altarpiece, upon his own 
painting, which now attained that excellence of 
color it had hitherto lacked. The last period, 
that of his greatest paintings, begins at this 
point. Prom 1521 date the portraits of Barend 
van Orley (Dresden Gallery), ^^An Unknown 
Man’’ (Boston Museum), and the banker Hans 
Imholf (Madrid) — from a purely technical point 
of view the best of his portraits — as well as ^‘St. 
Jerome” (Lisbon Museum). In 1526 he com- 
pleted the portrait of the Nuremberg councilors 
Johannes Kleeberger (Munich), Jacob Muff el, 
and Hieronymus Holzschuher, both in Berlin. 
The last two — -Durer’s intimate friends — repre- 
sent types of the thoughtful and the sanguine 
temperament. The “Holzschuher” has well been 
called “the pearl of all Diirer’s portraits.” (See 
Plate.) The head is of wonderful strength and 
character, and the difficult color scheme is skill- 
fully handled; the hair is perfectly white, while 
the eyes are blue, the face ruddy, and the back- 
ground bluish gray. The year 1526 also saw the 
completion of his “Four Apostles” (sometimes 
called the “Four Temperaments”), composed of 
two panels of lifesize figures of the Apostles John 
and Peter, Mark and Paul — Diirer’s legacy to 
his native town. For years they remained in 
the council chamber of Nuremberg, until ac- 
quired, practically by force, for the Munich 
Gallery. They are Durer’s greatest paintings, 
and never did a painter’s art produce stronger 
and more individual representations. The heads 
of the Apostles are dignified and sublime, the 
drapery is simple and majestic, and although 
the details are executed with great care, they do 
not detract from the general effect. The color- 
ing is faultless, especially in the white and red 
robes of John. 

Few artists have received more xmiversal 
recognition than Diirer- He attended the Reich- 
stag of Augsburg in 1518 as one of the repre- 
sentatives of Nuremberg and on this occasion 
drew the portrait of the Emperor. He was 
highly regarded and treasured as a friend by 
members of the ruling aristocracy of Nurem- 
berg; he was associated with the greuie^t princes 
of the Empire, such as Frederick the Wise, 
Elector of Saxony, his earliest patron and life- 
long friend; the Cardinal Archbishop of May- 
ence, Chancellor of the Empire; and the 
Emperor himself. His friendship with the chief 
leiaders of the Reformation, Luther, Melanehthon, 
etc., is well known. His fame extended even to 
Rome, where Raphael sent him drawings, re- 
questing specimens of his own handiwork in 
return.- He was esteemed no less for his singu- 
larly sweet and upright character than for his 
art.' “TTis art, great as it was, was his least 
m^rit,^’ ‘ -said’ Melanehthon. His piety was deep 
and sincere, his religious convictions profound. 


A large controversial literature has arisen on 
the subject whether he was Catholic or Protes- 
tant. The expressions of his journal of 1520-21 
certainly show the greatest admiration for 
Luther and approval of his doctrine, and he was 
also on friendly terms with the principal leaders 
of the Reformation. On the other hand, his 
message to the city council of Nuremberg, writ- 
ten on the back of the “Apostles,” condemns the 
excesses of the Reformation. He died at Nurem- 
berg, on April 15, 1528, of consumption, con- 
tracted in the Netherlands, and was buried in 
the churchyard of St. John. A fine monument 
by Rauch ^vas erected to him in the Fischmarkt, 
where his house, now used as a Diirer Museum, 
still stands. 

Most of Durer’s works are signed with his 
quaint monogram ^^<3. are dated. 

Albrecht Diirer only the 

most important, but he was the 

most representa- ^ tive, artist that 

Germany has ever produced. As Michelangelo 
in Italian art, so Diirer was the man of 
destiny in German art. Before him it was 
crude, and its technical qualities had not 
been perfected. He completely transformed, 
almost recreated it. Diirer was, above all else, 
a draftsman, who translated all appearances of 
nature into lines. He not only executed careful 
studies for all his pictures and for his copper 
< i:-jrnuiTi.2- . 1 ut sketched and drew many sub- 
f('i riiir own sake. The finest collection 
of such drawings is in the Albertina, Vienna, 
which has above 100. Next to this is the 
British Museum, and after that Berlin. His 
drawings were all finished with care and exact- 
ness, and they were executed on various ma- 
terials, with the pen, pencil, and brush. 
Sometimes they were outlined in water colors, 
sometimes studies on paper and parchment in 
body color. In the Augsburg Gallery there is a 
life-size Madonna in body colors; other famous 
examples are Durer’s “Mother” (1514, Berlin) 
and his wife, inscribed “Mein Agnes.” He also 
painted a few water-color landscapes, which 
show fine observation and technical ability; a 
noted example is the ^Alill” (Berlin). Among 
his tinted drawings are “Women Bathing” 
(Bremen) and “Venus with Cupid Stung by 
Bees” (British Museum). His famous “Green 
Passion” (Albertina), a series of pen and brush 
drawings on green paper, ranks with his best 
Among his best pen-and-ink draw- 
M'lr- ujc r'.i- “Adoration of the Kings” (Alber- 
tina), and especially the “Prayer Book of the 
Emperor Maximilian” (Munich Library), in 
which he decorated the borders of 45 pages with 
drawings in red, green, and violet ink. 

Diirer was easily the most prominent engraver 
of his day and probably the very greatest of ail 
times. In this art his imaginal ion. his facility 
and invention had room for full play. Before 
Ms day woodcuts were mere outlines, and cop- 
perplates consisted of dark figures on light back- 
grounds. Diirer introduced light and shade into 
engraving, giving it tone and thus making it 
pictorial. He designed more than 100 woodcuts, 
four great series, besides many single plates. 
The “Apocalypse” series (16 blocks, published 
1498) shows his mastery of the art, and an ex- 
traordinary fantasy in making tangible the mys- 
tic visions of St. John. The fourth block, repre- 
senting the “Four Riders of the Apocalypse,” is 
especially good. His **Great Passion,” a series 
of 12 plates, was produced for the most part in 
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1500, though published in 1511. His '^Life of 
the Virgin,” a charming series of 16 blocks, 
was executed chiefly in 150^05 and published 
in 1511. The ‘‘Small Passion” is a series of 37 
blocks, executed in his best period (1509-10), 
We can but wonder at the invention displayed in 
the different versions of the same event, as com- 
pared with the “Great Passion.” The “Triumphal 
Arch of Maximilian,” executed after 1512, was 
a series of 90 plates so engraved as to form 
a triumphal arch 10 feet high. The subjects of 
the different plates were laudatory of the Em- 
peror, and of these 24 were by Diirer, iiu hiding 
the chief subject, the “Triumphal Car,^’ contain- 
ing the Emperor and his family. 

In line engraving Diirer is equally renowned. 
His first works are executed in the manner of 
Schongauer and figures on a 

light background. Another interesting group 
of his copperplates is identical, except that the 
figures are reversed and better executed, with 
those of another engraver, whose signature was 
“W,” probably Wohlgemuth. It is uncertain 
whether the original design was by Diirer. 

1,*.. test engravings of this group are 
the "Kn-glit and Dady,” the “Madonna with the 
Monkey,” the “Dream,” the “Four Witches.” He 
soon progressed to a better manner, using a dark 
background. Among the prints of this descrip- 
tion are the famous “Adam and Eve” (1504); 
“Christmas”; “Family of Satyrs” (1505); and 
the “Small Passion” (16 plates, 1512-13). 
Afterward he attempted etchings, but not with 
equal success. He presently combined both 
methods, first etching the plates and then going 
over them with the graver. These are the very 
best copper engravings he ever did, and in their 
beautiful silver tones they display the perfection 
of pictorial charm in an engraving. Among the 
best are the “Virgin Crowned by Angels,” the 
“Virgin with the Child,” and the weird “Death 
and the Devil” (1513), the well-known “St. 
Jerome in his Study” and the strange “Melan- 
cholia” (1514), the three last being known as 
his “Master Prints.^^ He also engraved the 
portraits of celebrated contemporaries, such as 
the large and smaller portraits of Cardinal 
Albrecht of Brandenburg (1519, 1523), Frederick 
the Wise and Pirkheimer (1524 — ^his two finest 
portraits on copper) ; Melanchthon and Eras- 
mus (1526). Many of his engravings abound 
in a delightful humor, like the “Three Peasants,” 
“Dove Offers,” and others mentioned above, 
which are regarded by some as the foundation of 
genre in modem art. See Plate of Ekgravikg- 

Diirer also occupied himself with sculpture 
and architecture, but none of the sculptures 
bearing his monogram are unquestionably 
genuine. The last years of his life were spent 
largely in literary activity, in pursuance of a 
patriotic design for a revival of German art, 
which he hop^ to further by his writings. 

Bibliograpliy. Dubeb’s Wettings. The best 
edition of his letters, journals, and verses is by 
Lange and Fuhse, Diirers schriftlicher NacTtZass 
(Halle, 1893) ; Eng. trans, of some of this ma- 
terial by Conway, Literary Remains of 'Diirer 
(Canibridge, 1889). His books on geometrical 
measurements and perspective, fortifications,, and 
art, w'ere highly esteemed and translated into 
Latin, French, and Italian. The most impor- 
tant of them is Vier Bucher von menschlicher 
Proportion (Nuremberg, fol., 1528). On his art 
theories, see Miiller, Die MstJietih Albrecht 
Durers (Strassburg, 19 ip). 


Life and Woees. The copious literature on 
Diirer has been summed up by Singer, Versuch 
einer Durer-Bibliographie (Strassburg, 1903). 
All the earlier lives of Diirer were supersede 
by Thausing, Ditrer^ Gesckichte seines Lebens 
und seiner Kunst (2 vols., Leipzig, 1884) — the 
most complete work on the subject. Of great 
value also are: Springer, Albrecht Diirer (Ber- 
lin, 1892) ; and Wolfflin, Die Kunst Albrecht 
Durers (ib., 1907), the ablest and most critical 
work on the subject; and Weisbach, Der Junge 
Diirer (Leipzig, 1906). The ;>hi( < by 

Kaufman (Freiburg, 1887) and i<-r 1 , ihiri-- 
bon, 1893) are controversial from the Catholic 
point of view; that of Zucker, in Schriften des 
Vereins fur Reformation Geschichten ( Halle, 
1899—1900), is equally Protestant. English 
works are by Scott (London, 1869), Colvin (ib., 
1877), Mrs. Charles Heaton (ib., 1881), Gust, 
in Portfolio Series (ib., 1897), and More (ib., 
1905) — ^tbe last a very uncritical work. Con- 
sult also Nuchter, Life and Selection from 'Works 
(London, 1912), and Fry, Journeys to Yenice 
and to the Low Countries (New York, 1912). 

Kepeoductions, Among the most important 
are the Publications of the Diirer Society (fol., 
London, 1898-1908), with introduction by Dodg- 
son. Good reproductions with text are the 
works of Knackfuss, in Kiinstler-Monographien 
(Bielefeld, 1899) ; Scherer, in Klassiker der 
Kunst (Stuttgart, 1904) ; The Masters in Art 
Series (1901; 1904). Most of his drawings have 
been published in facsimile by Lippmann (Ber- 
lin, 1883) ; those of the Albertina by Schon- 
brunner and Hader (Vienna, 1895 et seq,). See 
also Ephrussi, Diirer et ses dessins (Paris, 
1882), and Colvin, 'Ninety-Three Drawings of Al- 
brecht Diirer (London, 1898). His engravings 
have been published by Galichon (Paris, 1846- 
61) and Duplessis (ib., 1877); his copper en- 
gravings by Liibke (Nuremberg, 1876) and 
Leitschub (ib., 1900). 

DURESS ( OF. durece, duresce, duresse^ It. 
durezza, from Lat. duritia, severity, from durus, 
bard). That degree and kind of coercion, exer- 
cised over a person’s will, which entitles him to 
avoid any contract, deed, or transfer of property 
made during its continuance, or which excuses 
his criminal acts. 

As an excuse for crime, duress is narrowly 
limited by the common law. The victim of the 
coercion must show that he was driven to com- 
mit the act by threats of personal violence to 
him which, induced a well-grounded apprehen- 
sion of present death or grievous bodily harm. 
Even such threats would not excuse his killing 
an innocent person, for the view of the law was 
that he ought rather to die himself than escape 
by tbe murder of an innocent man. He would 
be justified, however, in killing his coercer. 
Modern statutes in some of the United States 
declare such extreme duress an excuse even for 
homicide ( q.v. ) . 

In civil matters, also, the common-law doctrine 
of duress is confined within rather narrow limits. 
Not every form of constraint, iinfairly imposed 
by one party to a contract upon the other, will 
enable the victim to avoid the contract. Only 
actual or threatened violence or imprisonment 
amoimts to common -law duress. Moreover, it 
must he exercised upon the person who makes 
the contract, or upon the husband, wife, parent, 
or child of such person ; and it must be exercised 
or instigated or adopted by the one to be bene- 
fited by the contract. To amount to duress the 
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areats employed must be of grievous bodily 
arm and so made as to terrorize a man of 
rdinary nerve and courage, or they must be 
f unlawful imprisonment. The doctrine has 
een somewhat extended in the United States, 
according to the prevailing view, a person is 
nder duress who is threatened with lawful im- 
risonment, provided the threat is made to over- 
3me his will and does overcome it and is such 
5 would naturally overcome the will of an 
rdinary man. A contract made by him in such 
ircumstances does not have his free and true 
msent. It is imposed upon him by the threat- 
aer and is voidable. 

A threat to detain or even to destroy property 
innot operate as duress according to the nar- 
3W view of the ancient common law. In some 
f our States, however, duress of goods is reeog- 
ized, and an owner who promises to pay il- 
igal exactions in order to obtain possession of 
is property is allowed to avoid the promise. 
Iven where the old common-law doctrine pre- 
ails, the owner who has paid such exactions 
lay recover the money on the ground that the 
efendant had received money which belonged 
y the plaintiff. There must, however, be actual 
>nstraint to justify a recovery in such a case, 
ayment of an illegal claim, “under protest” is a 
oluntary payment and will stand, unless it was 
iforced by actual detainer of property or person, 
r imminent danger thereof. See Quasi Con- 
tact. See also Undue Influence; Consent; 
ad consult the authorities referred to under 

ONTEACT. 

BURET, du'r§.', Fbancisque Joseph (1804- 
) ) . A French sculptor, son and pupil of Frau- 
ds Joseph Buret (1732-1816). He also studied 
ader Bosio, and won the Prix de Rome in 1823. 
L 1833 he exhibited his “Neapolitan Fisher 
ancing the Tarantella,” now in the Louvre, a 
drited statue in bronze, which established his 
‘putation. In the same class is his “Neapolitan 
nprovisatore” (1839. I ■ "i* 'u ‘'■Li-ium). His 
orks executed for i ■ ■ .r 1 - include: 

y’rance Protecting \1S55), a 

•oup in the grand style for the Louvre; two 
•onze caryatids for the tomb of Napoleon in 
le Invalides; a colossal Christ in the church of 
le Madeleine; the statues of “Comedy” and 
Tragedy” for the Theatre Fran^ais ; marble 
atues of Dunois, Philippe of France, Chateau- 
land, and Richelieu at Versailles; and the 
•oup for the fountain of St. Michel, repre- 
nting that saint wrestling with Satan. He 
eeived the medal of honor in 1855 and was 
ade a member of the Institute in 1845. As 
'ofessor in the Ecole des Beaux- Arts, he was 
ore influential through his teaching than 
rough his works. 

B^UREE, dyr'fa.' HoNOB]fe. See Uef: 6, 
DNORll d’. 

BURPEE, der'f^. Job (1790-1847). An' 
nerican jurist. He was born at Tiverton, 

I., graduated at Brown University in 1813, 
id was admitted to the bar. In 1814-19 and 
27—29 he was a member of the State Legisla- 
re,.from 1821 to 1825 he was in the National 
o^se, of Representatives as’ a Federalist, and in 
35, he became Chief Justice of the Supreme 
)urt^bf Rhode Island. He was the author of 
Hat CJJieer? (1832), a poem in nine cantos; of 

oration, .The Influences of Scientific Di<tcov- 
y and Invention bn Social and Political Prog- 
88, or W.'^Hqms in Ewile (1843), under 

e pseudonym “Theaptes”; and of a philosoph- 


ical work in verse, entitled The Panidea (1846). 
Consult Complete Works of Job Durfee, icifh a 
Memoir of his Life (Providence, 1849), ed. by 
his son, and also Gibson, Discourse on the Char- 
acter and Writings of Chief Justice Durfee 
(Providence, 1848). 

B^UR'FEY, Thomas (known as Tom Dub- 
fey) (1653-1723). An English poet and dram- 
atist, born at Exeter (Devon). He turned from 
the law to become playwright, and made his first 
attempt as such with the bombastic tragedy, 
The Siege of Memphis (1676). He was far 
more successful with his comedies, of which he 
wrote a considerable number. His popularity 
was greatly furthered by the songs written by 
him for his plays and set to music by Purcell 
and others. Soon he was called upon to compose 
occasional verse, much of it in ;.-h ' T^ of 

the triumphs of English arms. IL (.' II, 

James II, William and Mary, and Anne, he was 
shown marked tokens of favor. Latterly, it ap- 
pears, he became reduced to poverty, and his 
friends, Addison and Steele, obtained for him a 
benefit performance of his Plotting Sisters at 
Drury Lane. He was a mirthful fellow, who, 
as Addison says, “made the world merry,” 
turned out song after song with slight effort, and 
himself sang them with good spirit and ap- 
plause. Several collections and recensions of 
his songs and poems, some with music, appeared 
between 1661 and 1720, the first entitled An 
Antidote against Melancholy Made up in Pills. 
He wrote further Tales, Moral and Comical 
(1706). His dramatic works were published 
contemporaneously, but have never been collected. 

BURGA, door-ga' (Skt., impassable). In 
Hindu mythology, one of the names by which 
the consort of the god Siva is known. This is 
her title when she appears in her fear-inspiring 
form. Similar is her awful manifestation as 
Kali, “Black,” a dreadful goddess. Her image is 
often seen in Hindu temples. In her more pleas- 
ing aspect she is the same as Uma, Parvati 
(qq.v.). Her festival is the most popular of Ben- 
gal and is the occasion of universal rejoicing. 
Consult: Dowson, Hindu Mythology (London, 
1879); Wilkins, Hindu Mythology (2d ed,, ib., 
1902) ; an article by B. Mazumdar in the Jour- 
nal of the Royal Asiatic Society (1906). 

BURECAM, dflr'am. A maritime county of 
the northeast of England, between the Tyne and 
Tees ( Map : England, E 2 ) . It has 32 miles of 
coast, generally low, but with some cliffs, and 
an area of 1014.6 squnre milos. five-sevenths being 
arable. Durham one of the chief counties in 
England for the production and export of coal 
and also for the mining of lead. Shipbuild- 
ing is an important industry, the establish- 
fiients on the Tyne ranking next to those on the 
Clyde. Founding and metal working rank next, 
and there are also extensive manufactures of 
chemicals, paper, earthenware, glass, and bottles. 
Moi:e limestone is produced than by any other 
county in the United Kingdom. Tiie agricul- 
tural products are oats, barley, wlieat, turnips, 
beans, and peas. The Teeswatcr breed of short- 
horned' cattle is well known, and excellent Araft 
and • saddle horses are raided. Pop., of * the 
ancient or geographical county, 1901,' 1,1 87;474;' 
1911',' 1,369,860; of the administrative county, 
oh which census returns are based, 1901, 768,- 
024; 1911, 929,340. The capital is Durham 
(q.v.). ' ' 

Previous to the Roman invasion Durham was' 
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in tlie possession of the Brigantes and under 
Roman rule became part of the Province Max- 
ima Cfesariensis. When the Anglo-Saxons 
gained control, it became part of Bernicia, and 
hence of the Kingdom of Northumbria, until 
the Norman Conquest, Under the Normans it 
obtained the privileges of a county palatine, and 
for many years its affairs were administered 
by the bishops, who enjoyed larger temporal 
prerogatives than in most of the other counties. 
In 1536 Henry VHI stripped them of many of 
their juridical powers, but it was not until 
1836, after the death of Bishop van jHildert, 
that an Act of Parliament removed all temporal 
jurisdiction and privileges forever from the 
bishopric. Consult: Palmer, The Tyne and its 
Tributaries (London, 1882) ; Lapsley, The 
County Palatine of Durham (New York, 1900) ; 
and the Surtees Society publications. 

DXntHIAM (AS. D unholm, hill isle, from dun, 
hill, dovm -j- holm, island). A parliamentary 
and municipal borough and ancient episcopal 
city of England, the capital of the County of 
Durham, 60 miles north-northwest of York. It 
is built around a steep rocky hill, 86 feet high, 
nearly encircled by the Wear, which is here 
crossed by three bridges (Map: England, E 2). 
On the top of the hill are the cathedral and 
castle. Ancient walls partly inclose the hill, 
from which fine views are obtained of the fer- 
tile wooded country and of the suburbs across 
the river. On the site of a church built by 
Bishop Ealdhune. in 995, Bishop William de 
Carilepho, about 1093, began the present mag- 
nificent cathedral, one of the finest Norman 
churches in England, to which additions con- 
tinued to be maSe till about 1500. It thus ex- 
hibits the gradual changes of style between 
these periods. It is 510 feet long, 80 feet wide, 
170 feet across the transepts, and 70 feet high. 
The central tower is 214 feet high, and the west 
towers each 138 feet. It contains the tombs 
of St. Cuthbert (q.v.) and the Venerable Bede. 
Among the chief buildings connected with the 
former monastery are the dormitory, now used 
as the new library, a * ^ hall in prac- 

tically its original condition, ana the refectory, 
now the old library. The castle — formerly the 
residence of the bishops of Durham, but now 
the seat of the University of Durham — wslb 
founded about 1072 by William the Conqueror. 
It was built in the Romanesque style, but it 
has since been much altered^ The present Uni- 
versity of Durham was opened for students in 
1833. A royal charter in 1837 empowered the 
university to bestow degrees. It has two col- 
leges — ^University College and Bishop, Hatfield^s 
Hall. The coi^ioration maintains markets, and 
public bath&i I^rham has long been famous 
for, mTistard.^ The town sends one member 
to.i^arKament: Pop., .1901, 16,151; 1911, 77,5501 
Durbani arose about the yeai; 995, when Bishop 
Ealdhiine brought here St. Cuthbert^s bones from 
Ripon and built a church to enshrine them. It 
became the seat of the Bishop and Count Pala- 
tine of Durham County. Consult : 'Ey gone Dur- 
ham, ed. by Andrews (Lfondon, 1898) ; Low, 
Durham Iih*» 1597) ; Bygate, The Cathedral 
Church of Durham (New York, 1899);' Leigh- 
ton, Memorials of QJd Durham (London, 191 0-y ; 
Crierson,’ Tales' of MngH<ihMin$teris (ib., 1910) ; 

of \the Deapery/ iDtLrli9.m; 1912); 

'1^Tirp .TTATyr/ ^ A city and 'the * cbuhty^ 'scat of 
Durham Ob.,^ C.,,' 26 northwest -of 

Raleigh, on the Southeril,'%he Norfolk and West- 


ern, the Seaboard Air Line, and the Durham 
and Southern, and the Durham and South Caro- 
lina railroads (Map: North Carolina, D 1). 
It is an important manufacturing centre for 
tobacco, cigars, and cigarettes, having one of 
the largest granulated smoking tobacco fac- 
tories in the world. There are also cotton mills, 
sash and blind factories, foundries, a fertilizer 
factory, and other industries. Trinity College 
(Methodist Episcopal, South), opened in 1851, 
is located here. The city has also a school of 
fine art and a conservatory of music, a public 
library, and Watts Hospital. The government 
is administered under a charter of 1899 which 
provides for a mayor, chosen every two years, 
and a city council, elected on a general ticket. 
Settled about 1855, Durham was incorporated 
in 1869 with a population of 200. Near here 
General Johnston, with the Confederate army, 
surrendered to General Sherman on April 26, 
1865. Pop., 1900, 6679; 1910, 18,241; 1914 
(U. S. est.), 22,863. 

DTTRBCAM:, John George Lambton, first Earl 
OF (1792-1840). An English statesman, born 
in London. After an education at Eton he held 
a commission in the army for a short period. 
At 21 years of age he made a runaway mar- 
riage at Gretna Green with Harriet Cholmon- 
deley, who died three years after. He married 
Lady Louisa Elizabeth Grey, daughter of Earl 
Grey, 18 months later, and by t’li? union 
v'l 1'*^ political position. In- 1813 he 

• ’o' P.n-’i.! '“•■•ir for Durham as an advanced 

Liberal. In 1828 he was created Baron Durham 
of the city of Durham. He was one of the four 
persons who prepared the Reform Bill and sup- 
ported it in the House of Lords. In 1833 he 
was appointed Ambassador Extraordinary to 
Russia. After a second mission to Russia he 
was appointed .in 1838 Governor-General of 
Canada, where a formidable rebellion had broken 
out. In his efforts to suppress the insurrection 
he exceeded the powers conferred upon him, and 
Lord Brougham, with whom he had differences, 
took advantage of the situation to interpellate 
his conduct in the House of Lords. Incensed 
at a vote of disapproval, Durham returned to 
England without being recalled or obtaining 
the royal consent. The important report bn 
Canadian affairs proparc’d under bis direction 
by his <(>^cretary, Ciiarlos Buller. advocated lib- 
<*ral (larige^ in colonial policy which were 
adopted by his successors. He died at Cowes, 
Isle of Wight, in 1840. 

DTTR TTATVr BOOK, ThE^. An edition of the 
Gospels, with Northumbrian-Saxon glosses, the 
work of St. Cuthbert, the sixth Bishop of 
Durhana. 

•nTmiTATVr cattle. See Cattle. 

DURHAM: LETTER, The. A letter of Lord 
John Russell to the Bishop of Durham in 1850, 
protesting ‘Against the invasion of Catholicism 
in the United Kingdom and especially in the 
Established church itself. It resulted in the 
passage of a bill, which, however, waci not 
forced. against the establisiimenD of a Roman 
Catholic hierarchy in EnglaUd. 

LU'RIAN (Malay duryon) , or DU^RION 
{Durio s^ibethinus) . A fruit tree of the Ma- 
layan Archipelago, of the family Bombacacese. 
It is a lofty tree, with leaves resembling those 
of the cherry and with large bunches of pale- 
yellow floVers. The fruit Js oU the size of a 
large coconut;’ roundish ' oblong, with a hard 
thick rind, covered with soft spines, so that 
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it somewhat resembles a hedgehog rolled up. 
The pulp of the fruit is of creamy consistency 
and delicious taste, but has a smell which is 
very repulsive until a taste for the fruit is ac- 
quired. Persons accustomed to it, however, uni- 
versally regard the durian as one of the very 
finest fruits of the East. In the Indian mar- 
kets it commands a higher price than any other 
native fruit. It contains 10 or 12 seeds as 
large as pigeons^ eggs, which, when roasted, are 
not inferior to chestnuts. One tree yields about 
200 fruits in a year. Eor illustration, see Plate 
of Dabxias, etc. 

DTT^BIE, or DtTBY, John (1596-1680). A 
Scottish Protestant advocate of church unity. 
He was born in Edinburgh; his education was 
received at Sedan and Leyden, and most of his 
life was passed on the Continent. At home 
he held the position of chaplain to Charles I 
and Mary, Princess of Orange, and was a mem- 
ber of the Westminster Assembly. His reputa- 
tion rests upon his ’■ '* though fruit- 
less efforts to unite t ■ ■ : and Reformed, 

the Presbyterian and Congregational churches, 
an object for which he pleaded in every place 
to which his extensive travels brought him and 
with every prominent person he met. He died 
at Cassel, Germany, Sept. 26, 1680. 

DtTBIRTG, d\i^ring, AtTGUSTE. ‘See Ceeeinger, 
Auguste Dueing. 

DtjBIjN’GSFEIiD, dii'rings-fSlt, Ida von 
(1815-76). A German author, born at Militsch, 
Lower Silesia, whose novels and books of travel 
were much read in her day. She was the daugh- 
ter of an army officer and was a diligent student 
of languages, devoting herself particularly to 
Italian and Bohemian folklore. She published 
a volume of poems entitled GedicMe von Thekla 
(1835; 2d voL, entitled Fur Dich, 1850; 2d ed., 
1865). Her other productions include: Bchloss 
Goczyn, a novel (2d ed., 1845) ; MagdalenOf a 
novel ( 1844) ; Skizzen (ms der vornehmen Welt 
(1842-45) ; Margareta von Valois, a historical 
novel (1847) ; FoTimische Rosen, a collection of 
Bohemian folk songs (1851) ; Lieder aus Tos- 
cana, Tuscan folk songs (2d ed., 1859) ; Das 
Buck denkwurdiger Frauen (5th ed., 1896). 
Several works, including the celebrated collec- 
tion of proverbs Sprichworfer der germanisohen 
und romanischen Sprachen (2 vols., 1872—75), 
were also written by her in collaboration with 
her husband Otto von Eeinsberg, who committed 
suicide on the day after her death. 

(Lat., from Gk. AovpLs, Douris) OF 
SAOyCOS (C.350-C.280 B.a). A Greek his- 
torian, a descendant of Alcibiades, and brother 
of Lynceus. At one time he was tyrant of 
Samos. He wrote a number of historical works, 
of which the most important was ‘H rcav ‘EXXt;- 
viKojp ^IcTopla, or The History of Greece, from the 
battle of Leuctra (371 B.c.) to the death of 
Lysimachus (281 B.C.). Both the judgments 
passed on him in antiquity and his remaining 
fragments support the belief that he was merely 
a careless and uncritical collector of historical 
materials. He wrote also on the theatre, on 
tragedy, and on the history of art. Consult: 
Muller, Fragmenta Historicorum Grcecorum 
(Heidelberg, 1806); Hulleman, Duridis Samii 
qucB Supersunt (XJtrecht, 1841) ; Bury, The 
Ancient Greek Historians (Kew York, 1909). 

DtJBKHEHMC, diiurk'him. : A town of the 
Bavarian Palatinate. Germany, on the Isenach, 
at the foot of the Haardt Mountains, about 13 


miles west-southwest of Mannheim (Map: Ger- 
many, C 4 } . It is surrounded by vineyards and 
frequented as a health resort for the saline 
springs of Philippshalle, which belong to the 
town. Its chief industries are the manufacture 
of paper, oil, leather, and paints, and the prepa- 
ration of salt, and a considerable trade in grain 
and sparkling , wine is carried on. At the en- 
trance to the Isenach valley are the picturesque 
ruins of the abbey of Limburg, founded in 1230 
bv Conrad II- It was destroyed by the French 
in 1689. Pop., 1900, 6207; 1910, 6523. Con- 
sult Schafer, Wegweiser fur Durkh&im (Diirk- 
heim, 1896) . 

DUBKHEIM, dur'kaN^ Emile (1858- ). 

A French philosopher, bom at Les Vosges. He 
was educated at the Ecole Normale Superieure, 
traveled in Germany, and made valuable studies 
of social conditions there. The fi.rst French 
chair in sociology at the University of Bor- 
deaux was founded for him (1887), and he 
became a full professor six years later. His 
special aim was to separate sociology from mere 
psychology and to examine social conditions in 
the light of other observed social facts. In the 
field of psychology his writings treat of the 
distinctions between individual mental phenom- 
ena and ‘‘Folk psychologie.^^ They include: 
“LTndividualisme et les intellectuels,” in Revue 
Bleue (1898), and “Representations individ- 
uelles et representations collectives,’’ in Revue 
M^taphysique (1898). Mention should also be 
made of his general study: “La science positive 
morale en Allemagne,” in Revue Philosophique 
(1887) ; and of his hooks: De la division du 
travail social (1893) ; Les regies de la methode 
sociologique (1894) ; Le suicide (1897) ; Les 
formes 4lementaires de la vie religieuse, le sys- 
teme totemique en Australie (1912), He 
founded in 1898 and thereafter published an- 
nually L^Annee Sociologique, 

DXJBIiACH, door'laG. An old town in the 
Grand Duchy of Baden, Germany, on the Piinz, 
3 miles east of Karlsruhe (Map: Germany, C 4) . 
Durlach manufactures tobacco, chicory, leather, 
gloves, brushes, chemicals, organs, sewer pipe, 
and machinery, and has extensive fruit and 
grain markets. The environs abound in or- 
chards. On the summit of the Thurmbc'rg over- 
looking the town is a lofty lower believed to be 
of Roman origin. Remains of ancient walls and 
fortifications are still to be seen. Pop., 1900, 
11,400; 1905, 12,707; 1910, 13,896. Consult 

Fecht, GescMchte der Stadt Durlach (Heidel- 
berg, 1869). 

DtlBUSTEIlT, dpm'stin. A village of Lower 
Austria, situated in a bigbly picturesque spot 
on the left bank of the Danube, about 45 miles 
west-northwest of Vienna (Map: Austria, D 2). 
It is noteworthy for the ruins of a castle where 
Richard Coeur de Lion is said to have been im- 
prisoned three months in 1193. Hear by, the 
French were defeated by the Anstrians and Rus- 
sians, Hov. 11, 1805. Pop., about 700. 

DUBOC, du'rSk', Geeaxjb Chbistophe Mich^, 
Duke of FarcTLi (1772-1813). A French soldier 
and diplomatist, born at Pont-a.-Mousson. He 
was educate at the Military Academy of 
Chalons, joined Hapoleon as sublieutenant 
artillery at the siege of Toulon, and became 
one of his favorite officers. In the Italian and 
Egyptian campaigns he was Napoleon’s aid-de- 
camp and at Marengo served as a brigadier gen^ 
eral. During the Empire he was general of 
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division, grand officer of the Legion of Honor, 
and grand marshal of the palace. Because of 
his shrewdness and the confidence that Napoleon 
placed in him, he was sent on diplomatic mis- 
sions to various European courts. He fought 
at Austerlitz, Aspem, and Wagram, and was 
killed in a skirmish near Markersdorf after the 
battle of Bautzen (1813). He was honored by- 
burial in the Invalides at Paris. 

HTTROVEE.NXJM. See Caktebbubt. 

HHBBA- See Sorghum, Nonsaccharine; 
Andropogon. 

DITBTJM: wheat, see Wheat. 

BIJBTJY, du'rw^^ Victor (1811-94). A 
French historian and educator. He was born in 
Paris, Sept. 11, 1811, of obscure paren-ts, his 
father being a workman in the lace works at 
Gobelins. JDuruy did not begin his education 
until late in life, but was admitted in 1830 
to the Ecole Normale Superieure. He gradu- 
ated in 1833 and became professor of history- 
in the college at Kheims/ but soon received a 
call to Paris, where for 25 years he held an 
honorable position in the Lyede Henri IV. An 
admirable -teacher, he employed his spare time 
in the writing of -textbooks on his-tory and geog- 
raphy and soon became prominently known in 
the field of. education. In 1853 he received the 
degree of Litt.D., but he did not leave the lycee 
until 1861, when he was made inspector of the 
Academy of Paris. He became successively 
maitre de conferences at the Ecole Normale, 
Inspector General of Public Instruction, and, 
finally, professor of his-tory in the Ecole Poly- 
technique. In 1863 Duruy was made Minister 
of Public Instruction by Napoleon III, whom he 
knew personally, having assisted that versatile 
ruler in collecting ma-terial for his Vie de Cesar. 
For six years Duruy presided over the Depart- 
ment of Public Instruction, and to him is due 
in great part the modem system of education 
in France, especially the organization of second- 
ary instruction. He was liberal in his views 
and devised many improvemen-ts in the educa- 
tional sys-fcem of France, which, however, his op- 
ponents, the Clericals and Conservatives, vehe- 
mently opposed. On the reorganization of the 
ministry in 1869 Duruy resigned his portfolio 
and was given a seat in the Sena-fce. After the 
events of 1870 he retired into priva-fce life. The 
last years of Duruy's life were spent in his-fcori- 
cal research, the results of which were his great 
Eistoire des Bomains (7 vols., Paris, 1879—85), 
and his Eistoire des ^ecs (3 vols., ih., 1886- 
91). An English translation of the former of 
these appeared in London (1883-86). ^ Most 
of his other works were school histories in 
Hachette’s series Eistoire universellej the best- 
kno-svn volumes being the his-tories of Greece 
and Rome (Eng. trans., ed. by Mahaffy^ London, 
1888), and his Students Eistory of France 
<Eng. trans., New York, 1889). He died in 
Paris, Nov. 25, 1894. His son, Albert Duruy 
acquired some reputation as an his- 
torical writer on the period of the Revolution 
arid as a' Bonapartist partisan, while another 
son, Georges, bom in 1853, has written a number 
of romances, historical and political. Consult 
Lavisse, Tin minisiref Victor Duruy (Paris, 
1895), and Bigelow, ‘Tjavisse’s Life of Duruy,” 
in Ajmericcun Eistorical Bevieuiy vol. i ( New 
York, 1898). ^ 

DIJBWABB, der'werd, Quentin. The hero 
of Scott’s hovel of the same name. 

BTJBYEA^ dtir-ya' or d^r-ya'. A borough in 


Luzerne Co., Pa., 9 miles south of Scranton, on 
the Lackawanna River, and on the Erie, the Le- 
high Valley, and the Delaware, Lackawanna, and 
Western railroads. The chief industries are coal 
mining and the manufacture of silk. Duryea 
was incorporated as a borough in 1901. Pop., 
1910, 7487. 

DHBYEE, dtir-ya', Abeam (1815-90). An 
American soldier. He was bora in New York 
City, was educated in the common schools, and 
afterward acquired considerable wealth as a 
dealer in mahogany furniture. He entered the 
State militia in 1833, became colonel of the 
Twenty-seventh Regiment (now the Seventh) in 
1849, holding that office for 14 years. He took 
a conspicuous part in suppressing the numer- 
ous riots which occurred in that period. 
At the beginning of the Civil War he raised 
a regiment which became widely known as 
Duryee’s Zouaves. He was promoted to be brig- 
adier general of volunteers in August, 1861, 
but resigned from the ser-^dce in January, 1863, 
owing -to a disagreement over a question of 
rank. In 1865 he was brevetted major general 
for service at the battles of Cedar Mountain, 
Rappahannock Station, Thoroughfare Gap, 
Groveton, Chantilly, South Mountain, and An- 
tietam. He was appointed police commissioner 
of New York City in 1873, and in the following 
year attacked and dispersed a company of com- 
munists assembled in Tompkins Square. 

DTJSAItT, du-sart', COENETis (1660-1704). A 
Dutch genre painter and etcher, born at Haar- 
lem. He was a pupil of Adriaen van Ostade 
(q.v.). His works are very uneven in quality, 
some of them equaling the work of his master, 
in whose style he paints; but most of them are 
inferior in color and draftsmanship. He usually 
represents kermesses, -tavern scenes, and other 
popular amusements, and his peasant types fre- 
quently degenerate into satirical caricatures. 
The best of his works are in the galleries of 
Amsterdam, Dresden, Vienna, and Berlin. His 
etchings and engravings are very numerous, 
and his drawings much sought after. Dus art 
was also an art CQllector of some importance. 

DTTSE, Eueonoba (1859- ). An 

Italian actress, bom at Vigevano, on the border 
of Piedmont and Lombardy. Hers was a family 
of actors, her grandfather having foimded the 
Garibaldi Theatre in Padua, and she appeared 
on the s-tage when 13 years old. Her early 
stage life in itinerant companies was a succes- 
sion of privations and hardships, which seri- 
ously impaired her health, but she was soon 
recognized at Naples, and a little la-ber at Milan 
( 1885 ) , as the greatest actress of Italy and one 
of the greatest of her time. Her subsequent 
career was one of extraordinary success. 

She won an in-fceraational reputation at Vienna 
in 1892 and elicited successively enthusiastic 
responses in the principal cities of Europe. Her 
American d6but she made in January, 1893, as 
Camille, at the Fifth Avenue Theatre in New 
York City, and she appeared in London for the 
first time tlie same year. In 1897 she went to 
Paris, where she was regarded as the great 
rival of Sarah Bernhardt. Amon^ her most 
noted presentations were those of Juliet, 
Francesca da Rimini, Marguerite, Camille, Fer: 
nande, Magda, and Paula in The Second Mrs. 
Tanqueray. To show her unusual versatility, 
she sometimes plays on the same evening such 
contrasted rdles as Santuzz^a in Gavalleria Bus- 
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ticana and the rollicking heroine of Z/c& Locan- 
diera. For several years she was closely asso- 
ciated with Gabriele D’Annunzio, and some of 
his best-known plays were written for her. 
Much of his success on the stage was undoubtedly 
due to her interpretation of his work. They 
quarreled in 1899, and while she continued to 
act in his plays, their former friendship never 
was renewed. Her art is distinguished for its 
simplicity, yet subtle intensity of expression. 
Discarding all make-up and many of the custom- 
ary mannerisms of the stage, shb gained her 
extraordinary dramatic power by the abandon- 
ment of much that is conventional but unreal in 
modern acting. In private life she is noted for 
her dislike of personal publicity. Her marriage 
did not prove happy, and she separated from 
Signor Checchi. In 1902 she reappeared in 
America. After this she acted at intervals in 
Italy and made brief tours in Germany, but her 
health was such that she was compelled for 
the most part to live in retirement. Consult: 
Bracco, Lt/e 0 / a Famous Actress, with Ameri- 
can press notices (New York, 1893) ; Mapes, 
Duse and the French (ib., 1898) ; Huneker, 
Iconoclasts (ib., 1905); Symonds, Studies in 
Seven Arts (London, 1906). 

DITSHAH, Stepuen. See Stephen Ditshan. 

DITSOhIMEIlABD, du'som'rar', Alexandre 
(1779^1842). A French .j born at 
Bar-sur-Aube. After serving in the army he 
was appointed a member of the Cour des Compts 
in 1807, where he evinced decided Bourbon 
proclivities, and in 1831 he was made Master 
Councilor. He also devoted himself to arcliseo- 
logical studies, traveled through France and 
Italy, and eventually became the founder of the 
famous Mus4e Cluny in Paris. This collection 
of mediaeval implements and objects of art was 
begun by Dusommerard during the First Em- 
pire and was '''■ *' 1 . d -‘ginally to decorate 
the 1 -.H*' i • i. 'I- r ", the so-called Hdtel 
Clur;. . I became the greatest collection 

of its kind in France, and together with the 
mansion of Dusommerard was after his death 
bought by the government and converted into 
a museum, to which building the adjacent 
Palais des Tliermes was afterward added. 
Dusommerard began the work subsequently 
published imder the title Les arts au moyen 
dge (1838-46) and containing more than 500 
plates, and was the author of Notices sur VHdtel 
de Cluny et le Palais des Thermes (1834). 

DITSSEE:, d^'shSk, Johann Ladislaus 
( 1761-1812). A Bohemian musician and com- 
poser. He was born at Czaslau, Bohemia, a,nd 
received his earliest musical impulse as a boy 
singer at the Minorite Church, Iglau. His first 
teacher was Father Spenar, and his lessons were 
given during his attendance at the Jesuit Col- 
lege. Aiter this he had a varied career, his 
reverses being chiefly due to love of luxury, lack 
of method, a* '' mi ■ f business. He has 
been rightly 1 « j‘\ ‘ i ;; ■ ■ r pioneer of national 
music, and in his pianoforte playing he is cred- 
ited with rivaling dementi in the introduction 
and use of the “singing tone.” His composi- 
tions, which include 12 (‘oncorio',. .“3 piano so- 
natSf^, 80 violin imd much chamber 

music, were very popular in their day, but are 
forgotten to-day. A pianoforte method pub- 
lished in London had a very extended vogue. 
He died at Saint-Germain-en-Laye. 

DtJ’SSEIiDORF, dp-s^sel-dOrf. The capital , of 


the government district of Diisseldorf, in the 
Prussian Rhine Province, situated in the centre 
of a fertile district, on the right bank of the 
Rhine, at the confluence of the Dtissel with 
that river, 24 miles by rail north by west from 
Cologne, in lat. 51° 13^ N., long. 6° 46' E. (Map: 
Prussia, B 3 ) . Diisseldorf is divided into five 
main parts: the Altstadt, the original town, on 
the right bank of the Dtissel; the Harlstadt, 
founded in 1786 by the Elector Karl Theodor, 
on the left bank; the Neustadt, on the Rhine, 
laid out between 1690 and 1716; the Fried- 
richstadt, to the south ; and the Kbnigstadt. 
It also takes in the suburbs of Unterbilk, Ober- 
bilk, Flingern, and Derendorf. The Altstadt 
has narrow, irregular streets, but for the most 
part Diisseldorf is well built and abounds in 
broad, Avell-shaded avenues and fine squares. 
A colossal bronze equestrian statue of the 
Elector Johann Wilhelm, who founded the 
famous picture gallery here in 1710 — the greater 
part of which, however, was removed to Munich 
in 1805 — stands in the Altmarkt. 

Among the principal buildings of Diisseldorf 
are the town hall, dating from 1567, with a new 
wing added in 1885; the Academy of Art; the 
Kunsthalle with a municipal gallery of modern 
Diisseldorf artists; the handsome municipal 
theatre; the Provincial Stiindehaus (House of 
the Rhenish Estates), in the Italian Renaissance 
style; the palace of justice; the Reichsbank; and 
the palatial new post office. Of the 37 churches 
(of which 26 are Roman Catholic), the most 
noteworthy are St. Lambert’s (a Gothic edi- 
fice of the fourteenth century), St. Andrew’s, 
Maximilian’s, the new Gothic church of St. Mary, 
and St. Martin’s. The Hofgarten is one of the 
finest public gardens in Germany; in it is situ- 
ated the War Memorial, erected in 1892 to 
commemorate the campaigns of 1864, 1866, and 
1870-71. Diisseldorf owns and operates a gas 
plant, its water works, street railways, and, 
since 1891, an electric plant. The educational 
institutions include a number of gymnasia and 
realschulen, a teachers’ seminary, and an indus- 
trial art school. The town has been for two 
centuries an art centre and is the home of the 
famous Diisseldorf school of painters. The his- 
toric Academy of Art was founded in 1767. 
Among its pictures are an Assumption by Ru- 
bens, a Madonna by Bellini, and the remarkable 
fresco series by Janssen. The historical mu- 
seum has a valuable collection of documents. 
There are also an industrial museum and, a 
library with 50,000 volumes. Diisseldorf is one 
of the chief centres of the iron industry in Ger- 
many. It has, besides, a number of textile mills, 
breweries, distilleries, etc. The commerce is 
extensive. Diisseldorf is the seat of many 
consuls, including one from the United States. 
Like most German cities, it has increased in 
population remarkably during thq last three 
decades,, owing in part to the annexation of 
suburbs. In 1880 it had 95,190 inhabitants; in 
190Q,, 213;711; Tii 1910, 358,728. 

IMsseldorf was known as early as the twelfth 
century. It ’ received municipal rights from 
Count Adolf of Berg in 1288 and in 1385 became 
the residence of the counts of Berg. In 1609 it 
' * ‘ ----'-it* the counts palatine 

of Aouburg. and su Dsequentiy became part of the 
El(‘ci(>ra] Palatinate, which in 1779 was united 
with Bavaria. . It prospered greatly** under' the 
counts and electors palatine, some of the chief 
buildings and institutions of the , datmg 
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from that period. From 1795 to 1801 Diissel- 
dorf was held by the French; in 1806 it became 
the capital of the Grand Duchy of Berg and 
was annexed together with the Grand Duchy to 
Prussia in 1815. Consult: Berber, Historische 
Wanderung durch die alte Stadt Dusseldorf 
(Diisseldorf, 1890) ; Clemen, Die Kunstmdler 
der RheinprovinZy vol. iii, part i, Stadt und 
Kreis Diisseldorf (ib., 1894) ; Brandt, Btudien 
zur Wirtsehafts- und VerwaltungsgescMchte der 
Btadt Diisseldorf (ib., 1902). 

DtiSSELDOBF SCHOOL OF PAIFTTIHa. 
One of the most important, if not the most im- 
portant, German schools of the nineteenth cen^ 
tury. It was the outgrowth of the Academy of 
Art, founded at Diisseldorf by the Elector Pala- 
tine Karl Theodor in 1767, but did not attain 
importance until Diisseldorf became part of 
Prussia. The academy was reorganized by 
Frederick William III, who made Cornelius di- 
rector. The latter did not hold his post long 
enough to impress his views upon the school, 
which represents rather the tendencies of 
Sehadow, under whom it came into great promi- 
nence. While the school of Munich, under Cor- 
nelius, was a school of drawing, interested chiefly 
in frescoes, that of Diisseldorf was a real school 
of painting, which wmrked chiefly on panels and 
canvas, and paid some attention to color. It was 
technically superior to all the other German 
schools. More than any other school it repre- 
sented the Romantic tendencies in Germany. In 
secluded Diisseldorf the artists lived apart from 
the world, entirely in the past, and transformed 
into painting the verses of Goethe, Shakespeare, 
and the rest. Their works, on the whole, hear 
unfavorable comparison with those of the French 
Romantic school, both from the standpoint of 
feeling and from that of technique. The school 
suffered much from dissensions between Catho- 
lics and Protestants, the former advocating 
strictly religious subjects, while the latter took 
a more liberal view. Among the most famous 
representatives of the school were Lessing, Uil- 
debrandt, Sohn, Bethel, the Achenbachs, Knaus, 
and Deger (qq.v.). It has had a great influence 
upon art in America, such men as Eastman 
Johnson, Leutze, and Bierstadt having done 
much to introduce its methods and style. The 
fine collection of old masters formerly possessed 
by the Dusseldorf Academy was transferred to 
Munich in 1805, but some 14,000 drawings and 
24,000 ^ of Fio grc.'JT Tiujsters still re- 
main. ('v'M-iilr t'' f 'Aorl:-! oTuirlod Die DilsseU 
dorfer McderscJiule^ by Fahne (Dusseldorf, 
1837), Piittmann .'Leipzig, 1830). and Rosen- 
berg (ib., 1886) ; the monographs on Die 

Diisseldorfer Runstalcademie, by Wiegmann 
(Dusseldorf, 1854) and Woermann (ib., 1880); 
those entitled Dusseldorfer Slunstler by Muller 
(Leipzig, 1854) and Blanckarts (Stuttgart, 
IS77) ; Schaarschmidt, Zur Geschichte der 
Dusseldorf er J^unst (Diisseldorf, 1902), 

BTTSSrBtrX, dn'sy^. Loins Expinni (1815- 
94)* A French geographer and historian, bom 
at Lyons. He became professor of history at 
' Saint-Cyr in 1850. Besides his excellent eon- 
tributians as a collaborator to the Bnoyclopedie 
TsFouveUe a^d the Annales Aroheologiques, he 
edited the MSmoires of the Marquis de Dangeau 
and of the Due de Luynes, and the Lettres in- 
times of Henry IV, a work of considerable his- 
torical value. His original publications include: 
D^Art considArS comme le syrnbole de Vitdt social 


(1838) ; Essai Mstorique sur V invasion des Eon- 
grois en Europe et specialement en France 
(1838) ; Recherches sur Vhistoire de la peinture 
sur email (1839-40) ; GSographie historique de 
la France (1844) ; Le Canada sous la domina- 
tion frangaise (1855) ; Cours classique de Geog- 
rapMe (1859-65) ; Le Cardinal de Richelieu 
(1885) ; Etude hiographique sur Colbert 
(1886) ; etc. 

DUST (AS. dust, Ger. Dust, connected with 
Ger. Dunst, vapor, OHG. dunist, tunist, breath, 
storm, Goth- dauns, odor, Skt. dhvans, dJivas, to 
fall to dust, to perish), Atmospheric. It is a 
familiar fact that dust is always present in the 
atmosphere, not merely in houses and near the 
ground out of doors, but over the ocean and 
even on the tops of mountains. In order to ob- 
tain air absolutely free from dust, it may be 
filtered slowly through plugs of cotton wool, or 
it may be suddenly expanded so as to cool below 
the dew point, when a portion of its moisture 
wdll ‘condense upon the particles of dust and 
cause them to settle quickly to the bottom of 
the vessel. When a beam of sunlight 

shines tnrough dustless air, nothing is seen by 
an observer standing at one side, but if dust is 
present the sunlight is scattered in all directions 
and the beam of light is said to become visible. 
When atmospheric dust is collected ^ and ex- 
amined under a microscope, it is seen to con- 
sist largely of grains of pollen, bits of vegetable 
fibre, and hairs and all kinds of mineral frag- 
ments, including occcasionally metallic iron. 
When, on the other hand, dust is allowed to 
settle upon properly prepared v.-.r' U'M-*-. or the 
jellies and broths used for in bac- 

teriology, and is kept in a warm room, there 
usually springs up in a few days a vigorous 
growth of fungi and bacteria, showing that 
living germs were present, although they may 
have been invisible in the ordinary microscope- 
Such. dust gives rise in nature to growths that 
were formerly spoken of as spontaneous gener- 
ation; but it is now abundantly demonstrated 
that they simply prove the previous existence 
of living germs. Some of these germs are 
highly injurious to men and animals and are 
the sources of epidemic diseases; others, when 
brought to the ground by means of rain, may 
germinate on the wet soil and produce charac- 
teristic fungi. These are sometimes black, giv- 
ing rise to what is called black rain (q.v.) ; 
sometimes red, giving rise to red rain or blood 
rain and occasionally green snow or red snow. 
When yellow pollen is brought down and spread 
on the wet ground, it is often spoken of as a 
rain of sulphur. Ho fermentation, souring, 
festering, or other trouble caused by the de- 
velopment of bacteria and fungi can originate 
in absolutely pure air. 

Showers of dust occur in connection with ac- 
tive volcanoes, prairie fires, forest fires, torna- 
does, and strong winds, that elevate the dust 
in one region only to deposit it iii another. Or- 
dinary storm winds sweeping over a forest and 
robbing the trees of their pollen produce showers 
of sulphur or other forms of dust within a 
few hundred miles. Remarkable dust showers 
originate in the region of the Sahara in north 
AWca. Thi< clnr.i. which is exceedingly fine 
and usual I V rod, ha.- been transported 1200 
miles to ihc north across the Mediterranean into 
Europe. •' See d('.-('-ription of the dust storm 
of Feb. 25, 1870, on [)age 34 of 
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Atlas of Meteorology i and that of the red dust 
of 1901 in 'Nature.) Almost as far to the west 
and southwest of the Sahara a fine white dust 
falls on vessels in the Atlantic Ocean during 
the so-called harmattan (q.v.), or very dry 
winds blowing out from the interior of the 
desert region. Examination of this dust shows 
it to be almost exclusively composed of the 
tests of diatoms — microscopic organisms, grow- 
ing on the vegetation in the fresh water of the 
interior. The formation knowm in geology as 
loess (q.T.) is an exceedingly fine, friable soil, 
easily raised by the wind and carried to^ great 
distances. This formation exists in China in 
layers of several hundred feet in depth, and 
in the prairie region of North America to a 
depth of 100 feet or less, and is supposed by 
many to owe its origin entirely to the dust 
carried by the wind in certain seasons of the 
year. A shower of black snow due to this dust 
is described in the United States Monthly 
Weather Review for January, 1895, pp. 15—19. 
Among the most remarkable showers of dust 
and ashes are those that have attended vol- 
canic eruptions, such as those of Vesuvius. The 
cloud of dust proceeding from Skaptar Jokull 
in Iceland during the eruption of May 20 to 
June 18, 1873, extended southeastward 2000 
miles, over all of Europe and still farther into 
Syria. The dust from an eruption of Cotopaxi 
was calculated by Mr. Whymper to represent 
2,000,000 tons of material; that from the vol- 
cano Soufriere in the island of St. Vincent, 
West Indies, on April 30, 1812, fell on Barbados, 
50 miles to the east, to the depth of 1 inch, 
and extended thence eastward beyond the hori- 
zon during May 1. The great eruption of 
ashes and vapor from Krakatoa in the Straits 
of Sunda, during Aug. 26 and 27, 1883, spread 
a cloud of dust and vapor over the whole globe 
between lat. 10® S. and 60® N., some of which, 
remaining at a great height, was observable 
three years later. The dust collected 900 miles 
west of the volcano was similar in composi- 
tion to that collected only 100 miles distant. 
A great fall of dust attended the eruptions 
on Martinique and St. Vincent in 1902 and pro- 
duced striking sunset glows, similar to those 
that were developed by the ejected ashes from 
Krakatoa. Dust falls and atmospheric phe- 
nomena but slightly less marked than those of 
1902 resulted from the great explosion of Kat- 
mai volcano, Alaska, June 6-10, 1912. (Consult 
H. H. Kimball in Monthly Weather Review, 1913, 
Yol. xli, pp. 153-159.) 

The great importance of dust in the formation 
of cloud and rain has been especially elucidated 
by the labors of Mr. John Aitken, of Ealkirk, 
Scotland, who has shown that in the ordinary 
process of the formation of cloud or fog by 
cooling air the condensation of the moisture 
takes place first upon the particles of dust 
as nuclei; that, in fact, every particle of dust 
collects moisture, and that every particle of 
cloud or fog implies a nucleus of dust. On this 
fundamental principle Aitken has based the con- 
struction of his so-called dust counter, which he 
ha^ made, quite portable, and which enables 
one to determine with olo'-(‘ proximity the rela- 
tive and the absolute dU'.tines.s of any sample of 
atr. He has made such determinations in many 
parts of Europe and in a great variety of places. 
The dustiest air is found in the cities: thus, in 
London, Edinbui^, and Paris there are from 
80,000 to 210,000 particles per cubic centimeter 


( about the fifteenth part of a cubic inch ) . The 
air having least dust, so far as yet observed, 
is that of the western Scotland— 

viz., from 7600 down t ■ per cubic 

centimeter; the air of the Swiss mountain tops 
has a similar small content of dust. Aitken^s 
investigations have explained quantitatively 
that which was before known only qualitatively 
— ^viz,, that the air most soothing to those who 
are troubled with delicate lungs is that which 
has the least dust. According to these results 
the presence of dust makes it easier for cooling 
air to form cloud or fog. Cloudy or foggy air 
must be considered as dustless air in which 
the dust previously existing is now replaced 
by minute floating globules of water. If, now, 
this dustless but foggy air is still further cooled, 
its surplus aqueous vapor, which does not easily 
condense upon the globules already present, 
supersaturates the dustless air, thus bringing 
about a condition of unstable equilibrium. This 
condition has been especially investigated by 
C. T. R. Wilson of the Cavendish Laboratory, 
Cambridge, England, who has shown that con- 
densation eventually takes place, but only after 
a considerable additional cooling and with vio- 
lence. In this process latent heat is set free 
and phenomena produced which imitate those 
observed in the interior of thunderclouds from 
which rain is falling. It would seem plausible 
to conclude, therefore, that, whereas dusty air 
is neeesssary for the formation of clouds, dust- 
less air is necessary for the formation of rain. 

When dust is very fine and uniform in size, 
it gives rise to beautiful optical phenomena due 
to the diffraction and interference of light, 
such as the wonderful red, green, and yellow 
sunsets and sunrises, and the blue suns visible 
during the daytime in the years 1883—85. These 
occurred in connection with the vapor dust from 
the Krakatoa eruption, but similar phenoraena 
have been observed on numerous other occasions 
after volcanic eruptions. 

Among the important works on this subject 
may be mentioned C. G. Ehrenberg, on Infusoria 
(Leipzig, 1838) and Micro-geology (Berlin, 
1856) ; J. W. Bailey, numerous papers in the 
American Journal of Science, from 1838 to 1856; 
John Aitken, numerous papers in the Trans- 
actions of the Royal Society of Edinburgh, and 
his paper. Observations of Atmospheric Du^t, 
read before the Chicago Meteorological Con- 
gress of 1893 (see United States Weather 
Bureau Bulletin No. 11, pp- 734—754) ; Carl 
Barus, on Cloudy Condensation (see bulletins 
and reports of the United States Weather 
Bureau) ; G. J. Symons, The Eruption of Kra- 
katoa (London, 1888) ; H. H. Kimball, ^^Meteoro- 
* ' ' " the Smoke Problem,*^ in Monthly 

/; ■ . vol. xlii, pp- 29^35 (January", 

1914). 

Cosmic or Meteoric Dust. The fact that 
meteors entering the earth’s atmosphere from 
interplanetary space are burned up and dis- 
appear leads to the rational conclusion that the 
resulting debris mnst remain in the atmosphere 
in the shape of very fine dust, or larger par- 
ticles gradually descending to the earth’s sur- 
face. In manV cases the cloud left behind a 
meteor has remained visible for a relatively long 
period — ^in some cases three or four hours — dur- 
ing which it changes shape and diffuses, probably 
being illumined by the sunlight of a di-^tant twi- 
light like the so-called phosphorescent clouds. 
In a few cases the dust collo(‘tL‘d by Nordensk- 
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jold from tlie surface of snow has been found 
to contain metallic iron and nickel. In still 
fewer cases hailstones have had a metallic nu- 
cleus. Arago first suggested that these metallic 
dusts are the remnants of the shooting stars 
or meteors; they have therefore been spoken of 
as cosmic or meteoric dust, but in all cases 
except those of metallic iron or nickel the or- 
dinary mineral dusts undoubtedly come from 
the earth itself. Many volcanic eruptions send 
immense volumes of dust into the air; in 1883 
Krakatoa sent up 4 cubic miles of solid rock 
ground into impalpable dust, the finest particles 
of which floated about for several years. Besides 
the larger shooting stars and aerolites, there 
may well exist even the dust in the interplan- 
etary space, some of which must frequently 
enter the earth’s atmosphere; but except in the 
ease of the nickel-iron compounds it seems at 
present impossible to distinguish such cosmic 
dust from that which originates on the earth 
itself. 

Dust Wtdrls and Dust Storms. The eddies 
of wind, especially those on a hot summer after- 
noon, that form small whirls of ascending hot 
air, carry up leaves and dust to a considerable 
height. Under most favorable circumstances 
these may be elevated to the level of the clouds, 
but under ordinary circumstances they are char- 
acteristic of the driest weather and scarcely rise 
1000 feet before they subside. On the hot plains 
of India and the western arid regions of the 
United States, which are subject to very high 
temperatures in the sunshine, the dust column 
becomes a very tall column, with a rapid whirl- 
ing motion, having a thin hazy axis, due to the 
condensation of aqueous vapor in the region of 
low pressure that must mark the central axis. 
The dust storms of India have been pictured and 
described best by Baddeley in his book under 
that name, published in London in 1880. He 
figures not merely isolated dust whirls, but 
groups of many such dancing around a central 
region, whence they are knowm as ^^dancing 
devils,’’ or remarkable combinations of many 
whirls into figures illustrating most complex 
forms of vort^ motion, some of which are 
stable and some unstable. These are all caused 
by the rapid ascent and whirl of air that is 
heated intensely by contact with the hot soil 
and hot dust. 

Dust Counter. An instrument invented by 
John Aitken for counting the total number of 
particles of dust in a small volume of air. In 
this instrument a definite quantity of air is 
suddenly and forcibly expanded, whereby it is 
cooled below the dew point, and imm^iately 
a fog or haze is formed within it whose density 
depends upon the quantity of moisture and the 
quantity of dust that is present. Within a short 
time these particles of fog descend to the bottom, 
falling upon a plate of black glass ruled off into 
small squares. With the help of a hand lens 
it is easy to count the number of particles per 
square, whence we calculate the number per 
cubic centimeter of air. Instead of this dust 
counter one may use Aitken’s koniscope, in 
which we estimate the apparent cloudiness due 
to the dust. These instruments are described 
in Ms report in Bulletin No. 11 of the United 
States Weather Bureau. 

The investigation of dust is an important 
branch of work in meteorology and in bacteriol- 
ogy, and the whole subject is known as koniol- 
ogy. Consult: P- Hubbard, Dust Preventive 


and Poad Binders (New York, 1910) ; T. M, 
Prudden, Dust and its Dangers (2d ed., ib., 
1910) ; Robert Hessler, Dusty Air and 111 Health 
(Indianapolis, 1912). 

DUS'TAH, Hannah (1657-?). A heroine 
of the early Indian wars in New England. At 
the time of the attack on Haverhill, Mass., 
March 15, 1697 (see Haverhill), the Indians 
captured Mrs. Dustan and her nurse, Mary Neff, 
an^ killed the youngest Dustan child, an infant 
only a week old. Mrs. Dustan’s husband, 
Thomas Dustan, with their other seven children, 
however, managed to escape death. The cap- 
tives were assigned to an Indian family con- 
sisting of two men, three women, and seven 
children, and were led off towards one of the 
larger Indian villages. On an island (now 
called Dustan’s Island) 6 miles above the 
present Concord, N. H., Mrs. Dustan and her 
nurse, assisted by a captive English boy, Samuel 
Leonardson, killed and scalped all of their cap- 
tors except one squaw and’ a small boy. After 
a toilsome journey they reached their homes 
in safety. The story of their exploit spread 
rapidly, was told and retold at New England 
firesides for several generations, and has fur- 
nished the theme for much romance and verse. 
The name is also spelled Dustin and Duston. 
Consult Mirick, History of Haverhill (Haverhill, 
1832). 

DUST BRAND. See Smut. 

DUSTYPOOT (OF- piepoudreux, ML- pede- 
pulverosus, peddler) . A court of summary juris- 
diction established at fairs and markets in Eng- 
land for the speedy determination of commer- 
cial disputes arising between those who resorted 
to the same. Such courts, which were common 
in the Middle Ages on the Continent as well as 
in England, were also known as courts of pie- 
powder. See Court; Law Merchant; Pie- 
POWDER; Staple. 

DUSYANTA, d^-shyhn'ta. In Halidasa’s 
drama Sakuntald^ the husband of the heroine. 
He is of the lunar race, a descendant of Paru, 
and father of Bharata. 

DUTCH EAST INDIA COMPANY. A 

trading company composed of smaller companies 
which were united in 1602. Its privileges in- 
cluded a monopoly of trade beyond the Cape of 
Good Hope and the Strait of Magellan and the 
power of making treaties, maintaining military 
forces, and founding forts. Batavia, in Java, be- 
came the capital of the Dutch East Indies in 
1619. During the seventeenth century the comr 
pany was very powerful in the Indian Archi- 
pelago and in South Africa. Its existence was 
terminated in 1798. See East India Company. 

DUTCH EAST INDIES. The Dutch pos- 
sessions in the Malay Archipelago constitut- 
ing by far tbe greater part of that group and 
lying between lat. 6® N. and 11® S. and between 
long. 95® and 141® E. (Map: Australasia, D 3). 
They consist administratively of two main di- 
visions: (1) Java (16 residencies) and Madura 
(Madoera) (one residency) ; (2) the ^‘outposts,” 
or “outpost provinces” (17 provinces). The 
division Java and Madura is a civilized region, 
densely populated and conq-letdx under Dutch 
control. In the outpost proviru'cs districts 
are under the direct supervision of Dutch of- 
ficials, while others are administered through 
the medium of native chiefs; still other dis- 
tricts refuse to acknowledge Dutch sovereignty, 
as Achin (Atjeh) in northern Sumatra; and 
some in great part are virtually unknown, as 
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large areas of Kew Guinea and of the South and 
East districts of Borneo. The colony, as a whole, 
is administered by a governor-general appointed 
by the crown and assisted by a council, partly 
legislative and partly advisory in character. The 
capital is Batavia, a seaport city on the north 
coast of western Java. The area of the 16 
residencies of Java, the one residency of Madura, 
and the 17 outpost provinces is shown in the 
table below. The population figures (the latest 
available in 1914) relate to the end of 1905 and 
are probably fairly accurate for Java and Ma- 
dura; for the outpost provinces they are mostly 
approximations, in some cases merely official 
guesses. 


DIVISIONS 

Sq. miles 

.. 

Pop., 1905 

Java and Madura 


28,604,719 


48,686 

Madura * 

2,090 

1.493,289 

Outpost Provinces 
Sumatra: 

31,788 


Sumatra, West Coast 

403.4^ 

Padang Highlands 


Padang Lowlands .... 


905,040 

Tapanuli (Tapanoeli) . . . 

■ 9,437 

413,301 

Benkulen (Benkoelen) . 

204,269 

Lampong Distncts . . 

11,338 

156,518 

Palembang 

53,718 

796,354 

Su Last Coast 

35,481 

568,417 

Acnu' 

20,550 

582,175 

Eiouw * 

16,379 

112,216 

Banka .... 

4,473 

115,189 

Billiton 

1,869 

36,868 

. W i -J-.*, ^ 

56,061 

450,929 

'i , > . ' ' ' 

157,587 

782,726 

Celebes :t 


415,499 

Celebes 

49,600 

Menado 

22,177 

436,406 

Amboina t 

19,870 

299,004 

Temate t* 

176,598 

370,902 

Timor 

17,782 

308,600 

Bali and Lombok 

4,063 

623,535 

Total 

739,559 

37,979,377 


* Consists of Indragiri in Sumatra and the Eiou'w and 

* ^^Fnclude(Fin. Temate are a part of eastern Celebes island, 
Dutch New Guinea, and a part of the Moluccas/, the rest of 
the in Amboina. Dutch New Guinea extends 

to 1 11" 1 ■, » stimated area 152,428 square miles and esti- 

mated population 262,000. 

The large towns are as follows, with popu- 
lation at the end of 1905: Batavia, 138,551; 
Surabaya ( Soerabaja) , 1 50,198 ; Surakarta ( Soera- 
karta), 118,378; Samarang (Semarang), 96,600; 
Jokyakarta (Djokjakarta), 79,567; Pekalongan, 
41,719 (the foregoing are in Java' : Pi'diiuir and 
Palembang, 91,440 and 60,985 !■< -pc » t iydy (in 
Sumatra) ; Ba' i- a . 16,708 

(in Borneo); M‘u. " <‘'l‘es). 

The total population exclusive of Dutch New 
Guinea was about 37,717,000. Of these the in- 
. ■ ■ ' ~ TT (Java and Madura, 

--■,71 ^ . ■ , . - ,910 (64,917); Chi- 
nese, 563,449 (295,193); ‘Arabs,” 29,588 

(19,148) ; other r *■ ■“ ' 1 .' Orientals, 22,970 

(2842). Exclusive 01 Dutch New Guinea, popu- 
lation by religion was returned as follows (Java 
and Madura in i)aronthe'^i=') : Mohammedan, 35,- 
079,765 (29,627,557) ; Christian, 460,000 (26,- 
OpO ) ; Chinese and J apanese cults, 463,002 
(293B44) ; Hindu, 170,444 (536); Animists, 
789,187 (20,465); Jewish, 347 (236); other, 
644,630' (67,880); total, 37,717,377 (including, 
in the outpost provinces, 34,139 indigenes un- 
classified) . 

In 1911 the imports' of the Dutch East Indies 
were valued at ' 400,514,000 guilders and the ex- 


ports at 521,600,000. Of these amounts, the 
private commerce, as 1 from govern- 
ment, showed imports ( r guilders and 

exports of 477,350,000. The share, in private 
commerce, of Java and Madura was 270,805,000 
guilders imports and 299,863,000 exports. Value, 
in thousands of guilders, of the leading exports: 
sugar, 134,336; tobacco, 74,110; copra, 53,316; 
tin, 48,975; petroleum, 29,236 ; coffee, 25,025 ; tea, 
13,610; pepper, 12,635; gums, 10,721; rice, 8300; 
hides and skins, 7445. The budget for 1913 
showed estimated receipts of 273,608,208 guilders 
and estimated expenditure of 313,096,644 guild- 
ers. In 1913 the army consisted of 1178 officers 
and 31,762 men (9769 European and 21,993 
native). The navy consisted of 24 vessels, ag- 
gregating 33,065 tons. See articles on separate 
islands and groups. 

Bibliography. Bemmelen and Hooyer, Guide 
to the Dutch East Indies (London, 1897) ; Berg, 
The Financial and Economical Condition of 
Netherlands India (The Hague, 1895) ; Chailley- 
Bert, La Hollande et les fonctionnaires des In- 
des ]Sf eerlandaises (Paris, 1893) ; Cool, With 
the Dutch in the East (London, 1897) ; Van der 
Lith and Spaan, Encyclopedie van Nederlandsch 
Indie (Leyden, 1895); Cabaton, Java, Sumatra, 
etc. (New York, 1911) ; Walcott, Java and her 
Neighbors (New York, 1914). 

DUTCH GUIANA. See Guiana. 

DUTCH LANGUAGE. Dutch is the lan- 
guage of the inhabitants of the Netherlands and, 
in a strongly marked dialectic form, of the Boers 
in South Africa. It was also in general use 
in and about New York long after the cession 
of the province to the English, and is still 
current in two or three communities in New 
Jersey. The name Dutch is derived from 
Dietsch, meaning the vernacular, as dis- 
tinguished from Latin. It is the same word 
as the German Deutsch, with which it is some- 
times confounded, as in Pennsylvania Dutch 
and in the ordinary speech of uneducated per- 
sons. The Dutch themselves call their iMnjrnjige 
Nederlandsch, while in German it is JIol- 

landisch. Dutch belongs to the Low Prankish 
division of the Low German and is very closely 
related to the Flemish, witlx which it is now 
practically identical in its written form. Like 
English, the language may be divided into three 
main periods: 1. Old Dutch, extending to 
about 1100. The only important monument of 
this period that has been preserved is a trans- 
lation of the Psalter. 2, Middle Dutch, from 
1100 to 1550. The language during this period 
suffered similar changes in sounds and inflec- 
tions to those that can be observed in the con- 
temporary English. As in English, no standard 
written form of the language was at first recog- 
nized, but each writer used his own dialect. In 
the thirteenth century a determined effort was 
made to assert the claims of a literary Dutch, 
the leader in the movement being Jacob van 
Maerlant (1235-1300). But in spite of all ef- 
forts the use of iiidividual dialects continued. 
3 . Modern Dutch extends from 1550 to the pres- 
ent day. The most important single event in 
the history of the language during this period 
was the publication (1619—37) of the Staten- 
bijbel,‘the authorized version of the Scriptures, 
which did much to spread the use of this form 
of Dutch in the Low Countries. The effect of 
this translation was similar 'to that of Luther’s 
version upou High German, in establishing a 
standard of language and orthography’ that was 
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generally recognizod as authoritative. Duilng 
the eighteenth century the efforts to purify t'lc 
” . ere carried to an absurd extent, and 

f ‘ suffered greatly from the mistaken 

zeal of its users. During the nineteenth cen- 
tury a saner view of its spirit, based upon a 
more intelligent study of grammar and phi- 
lology, has given greater freedom of expres- 
sion. During the past 40 years efforts have been 
made to reform the o'thoir:aV- v and to effect 
uniformity of usage I 'l:::-*.': and Belgium, 
the present system having been adopted in 
Belgium in 1864 and in Holland in 1883. 

Ihe Dutch language is in its structure practi- 
cally the same as the other members of the Ger- 
manic group of dialects. It belongs in its pho- 
nology to the Low German division, so that its 
consonants agree in general with the English 
(Dutch te, English to, German tu) . Its orthog- 
raphy is somewhat awkward and does not repre- 
sent the sounds of th*- laogur.g* Gj.g., oe = tt). 
In inflection and in syi-iax IJurv-’i corresponds 
closely to German. It is written in the Homan 
alphabet and coincides in the use of capitals 
almost exactly with English. 

The standard modem Dutch dictionary is 
Woordenhoek der N ederlandsche Taal, ed. by 
M- de Vries, te Winkel, and others (The Hague, 
1882 et seq.). For the older period of the 
language, Verwijs, Middelnederlandsch Woor- 
denhoek (The Hague, 1885—1912). The best 
etymological dictionary is Joh. Franck's (2d 
ed., 1912). Other dictionaries that deserve 
to be mentioned are: Verdam, Middelneder- 
landsch Eandxcoordenboeh (ib., 1911) ; Dale, 
Grooi Woordenhoek der Nederlandsch Taal, ed. 
by Kuiper, Opprel, and Van Malssen ( 4th ed., ib, 
1904) ; Hijhoff, Woordenhoek der N ederlandsohe 
Taal (ib., 1882-1913). For English students, 
there are Bomboff’s (Arnheim, 1877), Calisch’s 
(Leyden, 1890), and B . , ■ (The Hague, 

1910). Of grammars '■ I may be men- 

tioned Ahn^s (London, 1891) and Hoogvliet’s 
(7th ed., The Hague, 1908). The best accoimt 
of the language outside of Holland is Jan te 
WinkeFs in Paul, Grundriss der germanischen 
Philologie, vol. i, pp. 419—520 (2d ed., Strass- 
burg, 1901-09). For the pronunciation of the 
Dutch language, see Temest, Uitspraakleer der 
y ederlandsche Taal (3d ed., Ghent, 1882). 

DUTCH LIQUID (so filled as being first 
prepared by an association of Dutch chemists), 
or Ethylene Dichloeide. An oily liquid ob- 
tained by passing ethylene gas into a warm mix- 
ture of 4 parts of water, 5 parts of sulphuric 
acid, 3 parts of common salt, and 2 parts of 
manganese dioxide, until the mixture as- 
sumes a yellow color, whereupon distillation 
yields the desired product. The mixture just 
specified produces chlorine, and the latter com- 
bines .directly with ethylene to give ethylene 
chloride. Under normal atmc^pheric pressure 
ethylene chloride boils, according to S6idel, at 
84.1*^ 0. (183.4® F.). At the temperature of 
freezing water its specific gravity is about 1.28. 
It acts as an anaesthetic and has l)ocn shown to 
be' safer than chloroform. Besides being very 
costly, however, it is liable to cause irritation 
of the throat and is therefore not used and 
little known. See Chlortc Ether. 

'DUTCaH ' 'DITEEiATUBE. The &wn of 
■DtEfech literature * appears in the Middle Dutch 
'sSstgas' of" Oh^leimgne and Arthur in the thir- 
teenth century, * adapted- frona the French epics 
and obvioti^y intended for tls^ liohifity. Such 


are Ellaas van Haarlem’s William of Orange 
(1911-1217), Dederic van Assenede’s Floris 
and Blanchefleur (about 1250), an anonymous 
Roland Bong, a Gawetn, and a Lancelot of the 
Lake. Reynard the Fox was also done into 
Dutch about 1250. (See also jMaerlant.) 
The Dutch hymns of the thirteenth century are 
perfunctory, but there are folk songs and his- 
torical ballads of the fourteenth century of some 
merit. The general tendency in the first half 
of this century, here as in France, was towards 
commercial democracy. This appears in Maer- 
lant (q.v.) and in his chief disciple, the moral 
chronicler Boendale (1280-1365) , in Weert (died 
1362), and Melis Stoke. With 1350 there is 
an aristocratic reaction, apparent before in the 
epics of Jan van Heelu and Hein van Aken (c. 
1255—1330) ; but this movement expires in the 
early fifteenth century with Dirk Potter’s Course 
of Love. 

Meantime prose romance was cultivated for the 
vulgar, the Old Testament was translated about 
1300, a Life of Jesus, the gospel story popularly 
rendered; and the drama, sacred and semi- 
profane, shows characteristic traces of the Dutch 
genius for low comedy. During the fifteenth and 
sixteenth centuries literature in the Netherlands 
was dominated by the literary guilds, as burgher 
in tone as were the Meistersingers (q.v.). 
These, by public festivals, popular dramas, and 
social influence, made literature at once dem- 
ocratic and conservative. A new spirit came 
from the renascence of classical learning in 
which Dirck Coomhert (1522-90) and Houwaert 
(1533-99) led, and Cornelis van Ghistele (fi. 
1555-83) followed, but with less effect on letters 
than was exerted by the Reformation, through 
translations of the Psalms (1540, 1566, 1567) 
and hymns (1562 and 1569), and most of all by 
the battle songs of liberty and bitter political 
scorn of the Geusen Lieden Boecxken (1588). 
The stylistic reformers of this period were the 
Catholic Anna Bijns (1494-1567?) and the Prot- 
estant Van Mamix ( ISSS'-OS ) . 

From the close of the sixteenth century Am- 
sterdam becomes the literary centre, for here 
only is thought free. Humanism is fostered by 
Hendrik Spiegel (1549-1612) and Roemer Via- 
seher (1545- 1620) and by the Latin scholars 
Grofiius, Drusius, and Vossius. In the next gen- 
eration the beautiful and accomplished daugh- 
ters of Visscher, Anna (1584-1651) and Tessel- 
schade ( 1594—1649) , poets both, were the friends, 
admirers, and critics of the poets of the Dutch 
Augustan age, Vondel (q.v.), Hooft, Huygens 
(q.v.). Tn their salon the comedies of Bredero 
and his rival Coster, afterward a diligent, culti- 
vator of the dramatic shudder, were first dis- 
cussed, and here Starter (born 1594), an emi- 
grant from England, introduced to the Nether- 
lands the Elizabethan lyric (1612-14). Cats 
(q.v., 1577—1660) escaped at Middelburg the 
Visschers’s genial influence; nor is it to be found 
in the Amsterdam Bekker (1634r-98), the most 
philosophical of writers in Dutch. 

The immediate pupils of tlie (•laj^='ical genera- 
tion were the dramatists Vo-; ''died 2 667), 
Brandt (1626-85), Van der Goes (1647-84) , and 
Oudaen (1628-92), the epic poet Anslo. (1626- 
69>, the didactic Dekker (1610-60), Yollenhove 
(1631V17(>8)^ the lyric Luiken ( I640-rl708) , and 
Jonctijs (1600-52). Fiction was eultiyated ,hy 
Heemskerk:/ who emulated cL’Urfe in his 
Arcadia ( 1637 ) and was ^ himself . imitated , by 
Zoeteboom {ZcMnlandsche^ Arcadia, 1658) , and 
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Bos {Bortsche Arcadia, 1662), Heinsius 

(q.v.) preferred to imitate Le Sage {Mirandor, 
1675). 

Drama by 1700 was completely Gallicized and 
ir'-\jr”'fcaT< . and lyric poetry rapidly declined. 

- ri normal vehicle of the eighteenth- 
century thought. Here the first conspicuous fig- 
ure is Van Efien, with his Hollands che Specta- 
tor (1731-35), and the next ones the ladies 
Betjen Wolff (1738-1804) and Aagjen Deken 
(1741—1804), who in 1780 issued Letters on Di- 
verse Subjects and followed this with three 
novels unrivaled in Dutch literature {Sara 
Burgerhar, 1782; 'Willem Leevend, 1785; Corne- 
lia Wildschut, 1792). 

The first signs of the cmiiagion of German 
romanticism appear in Nieuwland (1764—94), 
hut more obviously and effectively in Bilderdijk 
(q.v.), though he affected to scorn it as he did 
Shakespeare. Feith (q.v.) showed himself an 
avowed disciple of Goethe, and Simons (1755- 
1812) of Klopstock, though Dutch realism was 
not without its protesting witnesses in Per- 
poncher (1741-1819) and Van Zon (Bruno Dall- 
berg, 1758-1818). More national in his expres- 
sion of romanticism is Loosjes (1761-1818), a 
novelist who continues the ■■■ '■ ''ition of 
Mesdames Wolff and Deken. ■ ■ ^ roman- 

tic, too, are the poets Tollens (q.v., 1780-1856), 
Messchert (1790-1844), and Bogaers (1795— 
1870), whose Jochehed (1835), 'Voyage of 
Eeemskerlc to Gibraltar (1836), and Romances 
and Ballads (1846) are probably the most sig- 
nificant Dutch poetry of his generation, Name- 
worthy, too, are the songs in lighter vein of 
Antoni Staring (1767-1840). 

Since the middle of the century the achieve- 
ments of Dutch scholars, especially in theology 
and history, deserve special recognition. The 
most striking novelists are Lennep (q.v.), E. D. 
Dekker (q.v.), and Maartens (q.v.); the best 
essayist, Hasebroek; noteworthy poets, Potgieter 
(1808-75), Nikolaas Beets (1814-1903), Pieter 
Genestet (1830-61), Da Costa (1798-1860), Al- 
berdingk Thigm (1820-89), Ten Kate (1819- 
89), Vosmaer (1826-88), Emants (bom 1848), 
and Louis Couperus (bora 1863). Among critics 
are Beinier van den Brink (l«10-65), dan ten 
Brink, Jonekbloet, Huet, and Thijm. 

About 1880 a new movement began as a part 
of the general European awakening. De nieuve 
Gids was founded as the organ of the new school, 
which had no access to the old, conservative 
journal De Gids. The forerunners of this move- 
ment were the young lyrist J. Perk (1860-81), 
the celebrated M. Emants, and Helene Lapidoth- 
Swarth. Willem Kloos, one of the foremost, issued 
his collected poems in 1894 and his critical essays 
in 1896. H. Gorter, A. Verwey, the more im- 
portant P. Van Eeden, lyrist and dramatist as 
well as author of charming fairy tales, H. J. 
Boeken, the critic and novelist, K. J. L. A. Thijm 
(pseudonym, L. van Deyssel), E. J. de Meester, 
F. Netscher under French influence, A. Aletrino, 
Henriette R. Holst van der Schalk in social- 
istic novels, H. Heijermanns in realistic dramas, 
and perhaps Steijn Streuvels in peasant stories, 
are among the most important. J. ten Brink 
has written a serviceable Kleine Geschiedenis der 
Hederlcmdischen Letteren (1877); Dr. Jonck- 
bloet, a Geschiedenis der Nederlandsche Letter- 
kunde (2d ed., 1873) ; and Van Vloten, a Schets 
van de Geschiedenis der Nederlandschen Letteren 
(1879). Consult: Mone, Uehersicht der nieder- 
IdndiscTien Volkslitteratur dlterer Zeit (Tiibin- 


gen, 1838) ; Hellwald, Geschichte der nieder- 
landisohen Litteratur (Leipzig, 1887) ; KAlft, 
Geschiedenis der Nederlandsche Letterlcunde 
(Groningen, 1906) ; L. Schneider, Geschichte^ 
der niederldndischen Litteratur ( 1887 ) . For the 
new school, consult Willem Kloos, Veertien Jaar 
Literatuur-Geschiedenis (2 vols., 1880-96), and 
J. ten Brink, Geschiedenis der Noord-Neder- 
landsche Letteren in de XIXe Eeuw (1904). 

DUTCHKLAN^S BREECHES. See Dicentka 
and Plate of Bloodroot, in article Sangxjinaeia. 

DUTCHMAN'S PIPE. See Aeistolochia. 

DUTCH REFORMED CHURCH. See He- 

FOEMED ChUECH IN AmEEICA, 

DUTCH RUSH. See Equisetum. 

DUTCH SCHOOL OF PAINTING. See 
Netherlands Schools of Painting. 

DUTCH VERSION. See Bible. 

DUTCH WEST INDIA COMPANY. A 
trading company established in 1621, to which 
was granted monopoly of trade on portions of 
the American and African coasts, with the 
right of colonizing and maintaining military 
and naval forces, with which it plundered the 
Spanish and Portuguese settlements. It es- 
tablished the Dutch colonies of Brazil, New 
Netherlands, Guiana, the West Indies, and the 
Gold Coast. After its dissolution in 1674 a 
new company was formed which lasted until 
1794. 

DUTENS, du'taN', Louis (1730-1812). A 
French miscellaneous writer, born at Tours. 
After having spent his youthful years as tutor 
and later engaged in diplomacy, he finally set- 
tled in England, where he took Anglican orders 
and obtained a living of £800 and a pension. 
Mackenzie, the English Minister at Turin, left 
him £15,000. He devoted his affluent leisure to 
Recherches sur Vorigine des decowvertes attri- 
butes aux modernes (1766), to an Appel au 
bon sens (1777), against the French ‘^philo- 
sophic” vagaries of the time, and to Gonsidera- 
tioTtis thtologiques sur les moyens de rtunir 
toutes les tglises chretiennes (1798), with many 
archseological treatises, and three volumes of 
anecdotal Mtmoires d’un voyageur qui se repose 
(1806). His most valuable service to letters 
was a collection and scholarly edition of the 
Worlcs of Leibnitz (6 vols., Geneva, 1769). 

DUTERTRE, du'tar'tr', Jean Baptiste 
(1610-87). A French Dominican missionary, 
born at Calais. For 17 years he lived in the 
French West Indies, and he described them and 
their history in a Histoire des Antilles habi- 
tudes par les Franoais (1667-71). 

DUTIES. See Customs Duties. . 

DUTREUIL DE RHINS, J. L. See Rhins. 

DUTROCHET, du'tr6'shS.^ Ren:i£ Joachim 
Henri (1776—1847). A French physiologist, 
bora at Ghtlteau de N4on (Indre). In 1808 he 
was appointed by Joseph Bonaparte head physi- 
cian to the military hospital at Burgos, Spain, 
then devastated by typhus fever. He returned 
to France, however, in the following year and 
gave himself up exclusively to the study of 
physics and physiology. In 1831 he became a 
member of the Institute. The results of his 
researches are contained in his Mdmoires pour 
jservir d V histoire anafomique et physiologique 
des vegdtaux et des animaux (1837). 

DUTT, dut, Michael Madhu Sudan ( 1824-73) 
An Indian poet, bora at Sagandari, in Bengal, 
India. He was educated at the Hindu College 
of Calcutta and, having become a Christian, at 
the Bishop’s College. He began writing verses 
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in English while at Maxiras in 184S, but it 
was not until after his return to Calcutta in 
1856 that he turned his attention to literary 
composition in his native language. Between 
1858 and 1861 he produced his three classical 
dramas, Sarmishtha, Padmavati, and Krishna 
Kumari. The influence of the Greek and Latin 
epics, of Milton, and of Dante led Madhu Sudan 
to give up the traditional Bengali rhymes for 
blank verse, in which he produced Tilottama, 
and (1861) the epic which brought him recog- 
nition as the greatest Indian poet of his cen- 
tury, the Meghanad-Badha. Afterward he lived 
in England for a time, returning to Calcutta in 
1867 to practice as a barrister. 

DTJTT, dut, Toeu (1856—77). A Hindu poet, 
born in Calcutta. From 1869 to 1873 she 
studied in Europe. She translated into English 
the Vishnupurana and wrote original verse in 
Hindustani, French, and English. Her first vol- 
ume was A Bheaf Gleaned in French Fields 
(1876). It was followed by Le Journal de 
Mile. d’Arvers^ a romance published in Paris 
in 1879. Her Ancient Ballads and Legends of 
Hindustan (with Memoir by Edmund Gosse) 
appeared in 1882. Consult E. W. Gkisse, Criti- 
cal KitkaAs ( 1896 ) . 

DITT'TOK', Claekttce Edwabd (1841-1912). 
An American geologist, bom at Wallingford, 
Conn., and educated at Yale, where he grad- 
uated in 1860. He was an officer in thd 
volunteer forces •' . * * * _»■ he Civil War, after 
which he began \ . j of geology, and in 

1875 was detailed to assist in Major'" John W. 
PowelFs survey of the Koeky Mountains. He 
was connected with the United States Geological 
Survey in 1880-91 and in 1887 was put in 
charge of the division of volcanic geology and 
seismology. His * '% ».f the Charles- 

ton earthquake of ' ^ p,, ■ I in the reports 
of that survey, attracted wide attention and 
helped to develop scientific interest in the study 
of ^rthquake phenomena. Of particular value 
was the discovery of a method for determining 
the depth of the focus and also his observations 
on the nature and speed of earthquake wave 
motion. He was promoted to the rank of major 
in the army in 1890 and retired at his own 
request in 1891. In 1884 he was elected to 
the national Academy of Sciences. His publi- 
cations include: High Plateams of Utah (1880) ; 
Tertiary History of the Grand Canon JMstrict 
(1882) ; Hawaiian Volcanoes (1884) ; Mount 
Taylor and the Zuni Plateau ( 1886) ; The 
Charleston Earthquake of 1886 (1889) ; Earth- 
quakes in the Light of the Few Seismology 
(1904). 

DHTTOH, Edwaed Paysow (1831- ). 

An American publisher, born at Keene, N. H. 
He was educated at the Boston Latin School. 
In 1852 he b^ame a member of the Boston book- 
selling firm of Ide and Dutton, which in 1858 
became E. P. Dutton & Oo., with Dutton as 
pr^Sid^nt. In 1864 this company bought the 
retaii business of Ticknor and Fields and later 
also the business of the General Protestant 
Episcopal Sunday School Union and Church 
Book Society of Hew York. The main business, 
publishing and retail, was finally concentrated 
in Hew York. One of the firm’s notable enter- 
prises has been the Everyman’s Library (J. M. 
Dent, English publishers) , an important aeries 
of inexpensive reprinted classics in aU depart- 
ments of literature. 

DUTTON, Henry (1796-1869). An Ameri- 
Vbi*. Vn, — 24 


can jurist. He was bom in Plymouth, Conn., 
and graduated in 1818 at Yale, where he be- 
came professor of law in 1847. He was Gov- 
ernor of Connecticut in 1854-55 and from 1861 
to 1866 was judge of the Superior Court and 
of the Supreme Court of Errors. He published 
an analytical digest of the Connecticut Beports 
in 1833, was a member of the committees of 1849 
and 1866 appointed by the Legislature to revise 
the^ statutes of the State, and in 1854 was 
chairman of a committee which compiled the 
State sta tutes. 

DUTY OF WATER. The ratio between a 
given quantity of water used in irrigation and 
the area of the crop to which it is applied. See 
Ibetgation. 

DUUMWIRS (Lat. duumviri or, more cor- 
rectly, duoviri, from duo, two + man). A 
committee of two; a general term in Homan 
administration, applicable to several officers. 
Most important was the function of duoviri 
iiire dicuYido, or ffiuumvirs with judiciary 
powers,’ the chief officers of many municipal 
towns. Every fifth year the duumviri exercised 
special censorial powers and were called duoviri 
quinquennales. In Home there were duoviri 
sacrorum in charge of the Sibylline books, duo- 
viri navales for the recruiting of the navy, etc. 

DUVAL, du'vaF, Aeexandee Vincent Pineux 
(1767—1842). A French dramatist, bom at 
Hennes. In his youth he was hy turn sailor, 
engineer, actor, and finally director of the 
Od^on and member of the Academy (1812). As 
dramatist, he is considered a good painter of 
the life of his time. A collection of his plays 
is included in his CEuvres (9 vols., 1822-23). 
Besides his plays, he wrote a romance, Le mis- 
anthrope du Marais (1832) ; De la littSratur 
dramatique (1833), a critical study; Le thedtre 
frangais depuis cinquante ans (1838). 

DUVAL, Charles Alexandre Amaijry 
PiNEtJX (1760-1838). A French " «*=^ 

brother of the preceding, born at * : ■ 
was Secretary of the French Legation at Home, 
and upon his return to Paris was made a 
member of the Institute (1811) and of the 
Academy of Inscriptions (1816). His principal 
works are: Des sepultures chesf les anciens et 
les modernes - ( 1801 ) ; Precis de la mSthode 
d’ education de Pestalozzi (1804); Monuments 
des arts du dessin chess les peuples tant anciens 
que modernes (1829). 

DUVAL, Claude (1643-70). A notorious 
highwa 3 nnan. He was born in Domfront, Hor- 
mandy, but went to England as a follower of 
the Dtike of Richmond at the time of the Res- 
toration. Here he soon took to the life of a 
highwayman and became famous no less for his 
gallantry to women than for the extent and 
audacity of his robberies. He was finally cap- 
tured, while intoxicated, and on Jan. 21, 1670, 
was executed at Tyburn. His body was buried 
in Covent Garden Church, where a memorial 
was erected bearing an inscription beginning 
with the lines: 

“ Here lies Du Vail: Header, if male thou art, 
liook to thy purse; if fem^e, to thy hecirt. 

Consult Smith, Lives of the Highwaymen (Lon- 
don, 1720), and Harper, Half Hours with the 
Highwaymen (2 vols., Hew York, 1908). 

DU VAL, FRANgois. See Fontenay-Mabeuil. 

DUVAL, Matthias (1844^1907). A French 
physician and physiologist. He was bom at 
Grasse (Alpcs Maritimes) and was educated at 
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Strassburg*, where he directed the ambulance 
service during the siege of 1870. Subsequently 
he joined the army of Bourbaki as chief of the 
medical staff. He was made professor of anat- 
omy at the Ecole des Beaux- Arts, director of 
the anthropological laboratory of the Ecole des 
Hautes Etudes in 1880, and professor of histol- 
ogy and director of the Anthropological Insti- 
tute in 1887. His more important publications 
(chiefly researches in anatomy and embryology) 
include: Coiirs de physiologie (trans. by E. 
Kuess, as A Coti^rse of Lectures in Physiology, 
1876) ; Pricis de technique microscopique et 
I'Pdi'f'' f (1878); Manuel du microscope 
. 't I. '(houllet, 1873) ; Manuel de Vanatomie 
(with Morel) ; Atlas d’embryologie (1889) ; 
Elimenis d'Mstologie (1896). 

PTJVEIIECK, du've-ngk, Frank (1848- ). 

An American painter, sculptor, and etcher. He 
was born at Covington, Ky., and studied under 
Hiez at Munich, where he lived for more than 
10 years and formed a school of wide influence, 
composed chiefly of Americans, who accom- 
panied him to Venice, Florence, and elsewhere 
on painting trips. After 1881 he spent much 
of his time in Florence; but he undertook the 
directorship of the McMicken Art School in 
Cincinnati. One of the first to introduce the 
style of the Munich school into America, he 
created a sensation in Boston in 1875 with five 
pictures, painted with unctuous brushwork and 
rich bituminous H .r and with much 
brilliancy and ds - !■ '. .‘ years his art 

changed in character and became lighter and 
cooler in color. Among his paintings are "A 
Circassian” (1875), a portrait of Charles Dud- 
ley Warner (1877), ‘‘The Professor” (1878), 
“Turkish Page and Recumbent Figure” (Penn- 
sylvania Academy), and nine ■t’l''- in the 

Cincinnati Museum. At the br. Loms Exposi- 
tion in 1904 he exhibited a portrait of his 
mother and “The Yacht Harbor.” The fine 
monument to his wife in the English Cemetery 
at Florence, Italy, contains deep emotional 
qualities and reveals a sculptor of great ability. 
He was elected to the Hational Academy of 
Design in 1906. 

DHVEROIEH DE HAURAHlSrE, diiV^r'- 
zhyMde d'ran', Jean (1581—1643), A French 
theologian. He was born in Bayonne, studied 
at Louvain, where Jansen was his fellow stu- 
dent, and in 1620 was made Abbot of Saint- 
Cyran. He is often called ‘‘de Saint-pyran.” 
In Paris he formed a connection with the 
influential Arnauld family, and tog«.t''‘<»' with 
Ang^lique Arnauld, directress of i'(‘ 
of Port Royal, he completely reformed that 
institution. He made influential enemies and 
was d ly BMnli-Mi at Vincennes in 

1638- VfU'T lli< ir< (Icj.-'h he was released. 
See Jansenism; and consult the biography 
(Cologne, 1738) bv Lancelot, his secretary. 

DTJVERGIEB DE HAXIBAHHE, Prosper 
(1798-1881). A 'French publicist, born at 
Rouen. He was the son of Jean Marie Du- 
vergier de Hauranne, a publicist and man of 
politics, and while still young collaborated with 
Rossi and Guiz^ot on the Glotc and later on the 
^evue Frdhgatse. As deputy from Sancerre, he 
supported., ‘the views of Casimir-Perier and 
Thiers and ‘became greatly opposed to the policy 
of hi^ old friend Guizot. In 1848', he was 
fleeted a member of 'the Con^itutional Assem- 
bly, ' and , His Royalist ‘ opinions ^ caused him .to 
be arrested and exfied in the coxtp ' d^dta't that 


followed. In 1852 he returned to France and 
wrote his Sistoire du gouvernement parlemeru 
taire en France de ISlJf a 1848 (10 vols., 1857— 
70), For this and other writings he was elected 
a member of the Academy (1870). His articles 
contributed from time to time to the Pevue des 
Deux Mondes are among the most important of 
his publications. 

DTTVEBRTEY', dn'var'na', Gtjichaed Joseph 
(1648-1730). A French anatomist, born at 
Feurs (Loire). His notably successful lectures 
on anatomy in the hall of Saint-COme in Paris 
secured for him an appointment in 1679 to the 
professorship of anatomy at the Jardin du Roi. 
Perhaps no other Frenchman since Riofan did 
so much to advance the interests of the science, 
especially as regards the physiology of sight 
and the relation between the external and the 
internal ear. His researches are mainly embodied 
in his work entitled Traite de Vorgane de Vouie 
(1683; frequently reprinted). His works also 
include Trait6 des maladies des os (1751), and 
CEuvres anatomiques (1761). 

DIJVEBlSrOIS, duVaHnwa', Ce^iment Aime 
Jean Baptiste (1836-79). A French journal- 
ist and editor, born in Paris. He wrote con- 
siderably for various newspapers — La Liberte, 
Le Courrier de Paris, L^Epoque, and others. In 
1868 he founded and became editor of Le Peuple 
(from 1869 Le Peuple Frangais) , a journal in- 
spired by Napoleon III, subsidized by govern- 
ment funds, sold cheaply, and made an impor- 
tant agency in strengthening the cause of the 
Empire among the masses. He was in 1869 
elected a deputy from Hautes-Alpes in the Corps 
Legislatif. In 1870 he moved a vote of lack of 
confidence in the Ollivier cabinet, thereupon suc- 
ceeded by the Palikao ministry, in which he 
assumed the portfolio of Commerce and Agricul- 
ture. After the revolution of the Fourth of 
September, he withdrew to England, but re- 
turned in 1871 and founded L^Ordre, an Im- 
perialistic sheet, conducted after the fashion of 
Le Peuple, The failure for large amounts of the 
Territorial Bank of Spain, of which he was a 
director, brought upon him two years’ imprison- 
ment for fraud. He published several works on 
contemporary politics. 

DTTVEB3STOY, dT^'viffnwa', Georges Dorns 
(1777-1855). A French naturalist, born at 
Montbeliard. He was invited by Cuvier to assist 
him in his work on comparative anatomy, and 
edited the last three volumes of Cuvier’s Logons 
d^anatomie comparde. After practicing medicine 
for 20 years, he was chosen professor of natural 
history at Strassburg in 1827, and from 1837 
until his death was a professor in the College 
de France, first of natural history and after- 
ward of comparative anatomy. His publications 
include Logons sur VTvistoire naturelle des corps 
organises (1839), and MSmoires sur le sysUme 
nerveux des mollusques acSphales lamelU- 
branches ou bivalves (1853). - 

DTTVEYBIEB, d\iVfi'ryfi', Henri (1840-92). 
A French explorer. He was born in Paris, 
studied geography and Arabic in Germany, and 
for a ’ time was associated with the African 
traveler Hmnrich Barth, in London. He /sub- 
sequently returned to Paris, and devoted him- 
self to the study of the natural- sciences. He ex- 
plored the northern Sahara, and finally peneT 
trated to tbo centre of the Sudan. On his return 
be published Exploration du Sahara: Les, Tp>dreg 
du Nord (1864) ; and received from* the Sopi^t^ 
de G!4ographie in Paris its gold , 
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•works also include La Tunisie (1881), and La 
confrerie ^nusselmaiie de Sidi Mohamyned Ben 
AlPEs-Eenotisi (1884). 

DUX, diiks (Bohemian DucJicov), A to^Ti 
of Bohemia, situated about 18 miles west-south- 
west of Aussig. The castle of Count Waldstein, 
kinsman of Wallenstein, contains a picture gal- 
lery, a library, and many relies of Wallenstein. 
It has a school of mines. The town has manu- 
factures of glass, pottery, porcelain, sugar, flour, 
and beer. Near by are lignite mines. Pop., 
1900, 11,921; 1910, 12,399. 

DUXCKlisrCX, di^nk, Eveet Augustus 
(1816—78). An American editor, born in New 
York City. He was educated at Columbia Col- 
lege; "traveled in Europe, and made early con- 
tributions to periodicals. From 1840 to 1842 
he edited, with Cornelius Mathews, the monthly 
Arctnrtis, From 1847 to 1853, with a year’s 
break, he edited, with his brother George Long 
(1823^3), the Literary World, an important 
weekly review. In 1854-55, again with his 
brother, he prepared the two volumes of the 
well-known Oyclopcedia of American Literature, 
a most useful publication. A full list of his 
vol'uminous biographical works and of his liter- 
ary compilations is unnecessary, but a few titles 
may be given : Wit and Wisdom of Sydney Smith 
(1856) ; History of the War for the Union 
(1861—65); Poems Relating to the American 
Revolution (1865) ; Poems of Philip Frenea/u 
(1865); National Portrait Gallery of Eminent 
Americans (1866). Consult W. C. Duyckinck, 
Duychinch and Allied Families (1908). 

DUXCKIHCK, Geoege Long (1823-63). An 
American editor and author, bom in New York 
City. He graduated at the University of New 
York in 1843; was admitted to the bar, but 
never practiced law; and was associated with 
his brother (E. A. Duyckinck) in the prepara- 
tion of The Gyclopwdia of Amemcan Literature 
(2 vols., 1855; 3d ed,, 1875). His strong in- 
terest in all that pertained to the Protestant 
Episcopal church induced him to undertake a 
series of biographies of English clergymen of 
that denomination. The volumes are George 
Eerhert (1858), Thomas Ken (1859), Jeremy 
Taylor (I860), Hugh Latimer (1861). Consult 
W. C. Duyckinck, Duyckinch cmd Allied Fami- 
lies (New York, 1908). 

DUYKEX. See Duikee. 

DUXSE, doi'ze, Prudens van (1804-59). A 
Flemish poet, born at Dendermonde. He served 
as archivist in his native town, and afterward 
at Ghent; was a member of many learned so- 
cieties in Belgium and France, and contributed 
greatly -fco the revival of Flemish literature, both 
by his poems and dramas and by studies in the 
history and literature of Flanders. He was 
less remarkable for genius than for fertility, 
though several of his productions in both prose 
and poetry obtained prizes from literary socie- 
ties. His more important poetical publications, 
issued at various dates from 1836 -to 1859, are: 
Worderlandsohe Poezy (Patriotic Poet:^) Natalia 
(Birthday Poetry) ; Elegien; Gedichtjes uoor 
KXnderen (Poetry for Children) ; Het Klaverhlad 
(The Cioverleaf), and Nieu/toe Kinder gedichtjes 
( New Poems for Children ) . His complete works 
were edited by F. de Potter (Brussels, 1861). 

DVINA, dv^-na'. An important river of 
north Bussm^ ' formed by the union of the Suk- 
hona and the Jug, at the to"wn. of ’Veliki Usfeiig, 
Government of Vologda (Map: Russia, F 2).. It 
flows northeasterly to its function with the 


Vitchegda, and then, turning to the northwest, 
enters the White Sea by a wide estuary, about 
26 miles below Archangel. Its length is over 
760 miles from the source of the Sukhona and 
over 1100 miles from the source of the Vitch- 
egda. It is navigable from its junction with the 
Vitchegda, a distance of over 400 miles. The 
basin has an area of over 140,000 square miles. 
The chief tributaries are the Vitchegda, which 
exceeds in the volume of its waters the upper 
course of the Dvina, the Pinega, and the Vaga. 
The Vitchegda, Jug, and Sukhona are navigated 
by steamers. The Dvina is connected by canals 
with the Volga and the Neva. The river freezes 
in winter, and is closed to navigation from the 
last week in October to the first days of May. 
Fish abound; the lower course of the river is 
the home of the navaga, a variety of cod un- 
known elsewhere. 

DVINA, Southern. See Duna. 

DVOfeiX, dvdr^zhak, Antonin (1841-1904). 
A famous Bohemian composer, born at Muhlhau- 
sen. Sept. 8, 1841. He was to follow the occu- 
pation of his father, the butcher and innkeeper 
of the village, but, upon the advice of Dvorak’s 
schoolmaster, his first teacher in singing and 
violin, he was sent, at the age of 12, to 21onitz 
to study the piano, organ, and theory of music, 
and, -two years later, to Kamenitz, where he re- 
mained for a year with the organist Hancke. 
In 1857, on his father’s promise of a small 
allowance, he entered the organ school of the 
Society for Church Music at Prague. Shortly 
afterward the meagre pit-tance was cut off, and 
the composer had to make a living by playing 
the viola in small hands and caf4s, until, in 
1862, the orchestra of which he was a member 
was engaged at the newly opened Bohemian 
Theatre in Prague, which in 1871 became the 
National Theatre. Here he became acquainted 
with Karl Bendl, and through him first ob- 
tained access to orchestral scores of Beetho- 
ven’s compositions. The study of original scores 
induced him to try his hand in the larger forms, 
and he wrote symphonies, an opera, and chamber 
music, though his first importan't work to be 
heard, the cantata Die Erhen des weissen Berges, 
was not given until 1873. Its success was qui-te 
out of the ordinary, and the Austrian Govern- 
ment, after a time, granted him, for his Sounds 
from Moravia, an annual stipend of $160, later 
increased to $240. The composer now heard Die 
Meistersinger, and set out to write a comic 
opera. The King and the Collier (1874). The 
score proved such an unp reducible monstrosity 
that it had to be rewritten from the first bar 
to the last, and then it won quite a success 
(1875). About this time, through the offices of 
Hanslick and Brahms, the judges who had 
awarded him the stipend, Dvorak received an 
order from Simrock, of Berlin, and the resulting 
set of Slavonic Dances for pianoforte^ duets 
rivaled Brahms’s Gypsy Dances in their sud- 
den and continued popularity. But his greatest 
success awaited him in England. In 1883 his 
Stahat Mater, once rejected hj tjie Austrian 
Government jury, stirred up a genuine furor, 
and thereafter England became the home of his 
musical activity. The Spectre’s Bride (can-fcata, 
Birmingham, 1585} repeated the success of Sta- 
hat Mater, St. Ludmilla (oratorio, Leeds, 1,886) 
and the Requiem Afass (1891) were other works 
writ^n for English festivals. In 1892 he w^s 
engaged as director of the New York National 
Conservatory at .a salary of $15,000 a yea:r, a 
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post which he held for three years. While in 
the United States he grew interested in the 
music of negroes and Indians to the point of 
introducing their melodies into his symphony 
From the New World, and the overture In 
Nature. After 1895 he lived in Prague, writing 
in 1899 the opera Der Teufel und die wilde 
Kdthe. He was made an honorary member of 
many musical organizations, and the degree of 
Doctor of Music was conferred upon him by 
the universities of Prague and Cambridge. Later 
he was called to the Austrian House of Peers. 
Besides much chamber music, he wrote five 
symphonies, many sacred compositions, and a 
number of operas which enjoy great popularity 
in his native land. His pianoforte compositions 
are the least significant portions of his contribu- 
tions to contemporary music. After his death 
(May 1, 1904) there were found among his 
papers three more completed symphonies, which 
were edited by his son-in-law Josef Suk (q.v.). 
With Smetana (q.v.) and the Young Pussian 
School, Dvorak has called the world’s attention 
to the inexhaustible wealth of folksongs pos- 
sessed by the Slavs. While ifcional 

in the character of their musi ^ ^ ■ . com- 

posers, and Dvof^ among them, as a rule do 
not transplant the folk themes bodily, as did 
Liszt with the Magyar melodies. They imbue 
their music with the national spirit, which is 
most striking in rhythms and harmony; and 
in this line Dvoffik’s themes, though at times 
cheap in texture, carry the musician away by the 
sheer force of their originality and freshness. 
A master of orchestral color after long years of 
practical apprenticeship in the orchestra, DvofSk 
reveals his weakness when attornj')ting to write 
within the boundaries of strictly classical forms, 
in which he had little training beyond his own 
studies of scores. Yet to this very independence 
the world is indebted for the introduction of 
new forms — the Dumka (literally a little mus- 
ing, a sort of intermediary between elegy and 
ballad) for the slow movement, and the Furiant 
(a sharply accented Bohemian dance of verti- 
ginous rapidity and everchanging rhythm) for 
the scherzo. Consult: Znbatkx, Dr'.rdk (Prague, 
1886) ; D. G. Mason, J r{,i>i (rr^fp to Brahms 
(New York, 1902) ,* W. H. Hadow, Studies in 
Modem Music, vol. ii (New York, 1904). 

DWALE. See Belladoi^na. 

DWAIdlSHc See Salishan Stock. 

DWARF (AS. dweorg, dweorh, Icel. dvergr^ 
DHG. twerg, Ger. Zwerg, dwarf). In general, an 
andersized (and often deformed) human being. 
The term is sometimes applied to the Akka 
(q.v.) tribe, and some other peoples in Central 
ind Southern Africa, the Andaman Islands (see 
Mincopies), the peninsula of Malacca (see 
Semangs), and the Philippines (see jEta), 
The dwarf tribes that are grouped around the 
bwest limits of human stature have always 
>een a subject of great interest, both to laymen 
md to scientific men. However, the term Pygmy 
s now generally applied to people whose short- 
less of stature is a racial trait and not the 
result of pathological conditions. A large part 
)f this interest is probably due to the wide- 
jpread curiosity wdth regard to the abnormal, 
inch as has from time immemorial centred in 
;hose rare departures from average height oc- 
iurring among civilized races. Dwarfs, accord- 
ng to current terminology, are really the result 
)f an anomaly of development, and usually mani- 
:est what are known as pathological characters. 


Thus, most cases of dwarfism show traces of 
rickets ( q.v. ) , which is a disorder of nutrition, 
where the process of ossification is arrested at 
a period when the bony tissue is about to be- 
come thoroughly ossified. In many instances 
dwarfs are well formed, and, to all appearances, 
perfectly normal in physical and mental charac- 
teristics. It has been observed that, in contrast 
with the giants, the mind of dwarfs is acute 
and active; in character they are often sensitive 
and revengeful. 

Pathologically dwarfism or microsomia in- 
cludes two classes, the pure dwarfs, miniature 
but well-formed people, and the common infan- 
tile dwarfs, sometimes called “type Lorain,” fol- 
lowing congenital or acquired diseases. 

Dwarfism as seen in Europe and the United 
States is due in a large majority of cases to 
cretinism (q.v.) or infantile myxedema. This 
is a disease of the thyroid gland. The cretin 
dwarf is abnormal mentally as well as in physi- 
cal proportions. The head is relatively large, 
the lips thick, the skin and hair coarse, the 
spine bent, and pelvis deformed. Mentally he 
is inferior and may be idiotic. Other diseases 
resulting in dwarfism are Mongolian idiocy, 
achondroplasia (characterized by great shorten- 
ing of the extremities), severe types of rickets, 
and spinal tuberculosis. 

Formerly dwarfs were attractions in the en- 
tourages of kings; since then they have gener- 
ally been exhibited for gain. Perhaps the most 
remarkable of these little folk is the feminine 
dwarf Hilany Agyba, of Sinai, 16 inches in 
height. The height of the celebrated B4be of 
King Stanislas, of Poland, was 89 centimeters; 
another, 25 years of age, and 56 centimeters in 
height, was presented to Henrietta of France in 
a pie. The hunchback dwarfs of Philip IV 
were immortalized by the great Spanish painter 
Velazquez. Topinard has observed dwarfs that 
weighed as low as from 4 to 8 kilograms. The 
infrequency of dwarfs among the lower races of 
mankind is probably due to natural selection, as 
well as to the custom of destroying abnormalities. 

Stories of dwarfs, brownies, elves, etc., are 
familiar in the folklore of nearly every tribe 
on earth, though the greatest development of 
these myths seems to be among the peoples of 
Aryan descent. Lately a theory has been ad- 
vanced that the belief in brownies in England 
is a survival from ancient times, when a small, 
dark race of aborigines inhabited the country, 
and that the folk tales have an actual basis of 
fact. See Pygmies, 

Bibliograpliy. Man, Aborigines of the Anda- 
man Islands (London, 1873) ; Schweinfurth, 
Heart of Africa (ib., 1885) ; Junker, Travels 
in Africa, trans. by Keane (3 vols., ib., 1890— 
92) ; Tyson, Philological Essay Concerning Pyg- 
mies of the Ancients, ed. by Windle (ib., 1894) ; 
Quatrefages de Br4au, The Pigmies, trans. by 
Starr (New York, 1895) ; Burrows, The Land 
of the Pigmies, with introduction by Stanley 
(ib., 1898) ; Brinton, “I>warf Tribe of the Upper 
Amazon,” in American Anthropologist (Wash- 
ington, 1898) ; Picard, “Les pygmies,” in Science 
sodale, vols. xxvii, xxviii (Paris, 1899) ; Lloyd, 
In Dwarf Land and Cannibal Country (New 
York, 1911); Wollaston, Pygmies and Papuans 
(London, 1912) ; Rawlings, The Land of New 
Guinea Pygmies (Philadelphia, 1913). , 

DWARF DEMUR. One of four species of 
small* seminocturnal lemurs inhabiting Mada- 
gascar, belonging to the genus Microcehus, They 
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live in the highest trees and make a nest of 
dried leaves, sometimes on a branch or again in 
a hollow tree. The food consists of fruit and 
insects, especially butterflies and moths. See 
Chieogale. 

DWARP SHAHP. Any of a large variety of 



DWARF SNAKE (CarphiopMops vermis). 
(Top, face, and side view.) 


small, slender, seelusive serpents, forming the 
colubrine group Calamarinse, and represented in 
the warmer parts of the whole world. The typi- 
cal genus, Calamaria, belongs to the East Indies, 
where these snakes are numerous under logs and 
in similar hiding places and form a considerable 
part of the food of other snakes. Several genera 
and numerous species are to be found in tropical 
America and Mexico; and one species, Ealdea 
striatula, usually included in this group, though 
considered by Cope a nearer ally of the water 
snakes {E atricincB) ^ ia common in the southern 
United States. It is a pretty little creature, 
about the size and shape of a lead pencil, brown 
above and yellow or reddish beneath, with a 
chestnut band across the head. It hides from 
view, lives upon insects, and is perfectly harm- 
less. The representatives of the .calamarine 
dwarf snakes in the United States belong to the 
genus Carphiophiops, or CarphophiSy several 
species of which occur in the warmer half of 
the country, inhabiting rotten logs and similar 
hiding places. The general colors are glossy 
brown above and yellowish or salmon color 
below. They feed upon earthworms, the pupse 
of ants and soft-bodied grubs, and often make 
their home under half-rotten bark. They are 
oviparous and deposit a few eggs late in July. 
The newly hatched young are inches in 

length and less than % of an inch in diameter. 

DWARKA, dwarica. A town of Baroda 
state, India, on the Arabian Sea, on the west 
side of the Kathiawar P^insula, 270 miles west 
of Baroda City (Map: India, A 4). It is cele- 
brated as the birthplace and residence of 
Kvishna, to whom the great temple of Dwar- 
kanath is here fledicatc-d. It is a resort for 
Hindus, over 10,000 pilgrims visiting the shrine 
annually. Pop., 1901, 7535; 1911, 6548. 

DWEIiSHAUVERS-DERY, dv5l'z6'v5.r'-d§.'- 
rS', VicTOB (1836- ). A Belgian engineer 

and physicist, born at Dinant. He was educated 
at the universities of Brussels and Li^e and 
obtained the chair of engineering at the latter 
institution in 1869. He was the commissioner 
of the Belgian government at several interna- 
tional oxpo^i lions. His writings are devoted 
chiefly to the regulation of machinery and to the 
theory of heat engines. He has reduced the 
modem theory of steam energy to exact figures, 
basing his calculations largely upon the calori- 
metric methods of Him. His publications in- 
clude: Le monde ou nous vivons (trans. by 
Anst^, 1871) ; Prinoipes de la resistance des 
materiaux (1878) ; Expose succinct de la thSorie 
des moteurs-d-vapeur (1889-82); Etude exp4ri‘ 
mentale thermique de la machine-a^vapetir 
(1892); Etude exp&rimentale calorimetrique^ de 
la mac7iine~d> -^ape ur (1894). 

DWERNIC^, dvgr-nits'kd, Jozi^ (1779- 
1857). A Polish general, prominent in the 
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revolution of 1830—31, bom in Warsaw, In 
1826 he became a Pussian general of brigade. 
Upon the outbreak of the revolution of 1830-31 
he was appointed to organize the Polish cavalry 
service and on Eeb. 14 and 19, 1831, defeated 
the Russians at Stoczek and Novawicz. He was 
subsequently taken prisoner by the Austrians 
and deported to Hungary, where he resided under 
surveillance. His PamietniJei (Memoirs) were 
edit ed b y Plagowski (1870), 

DWIGHT, Benjamin Woodbeidge ( 1816-89 ) . 
An American educator and author. He was bora 
in New Haven, Conn., and was educated at Ham- 
ilton College, New York, and at Yale Theologi- 
cal Seminary, where he graduated in 1838. In 
1846 he founded the Congregational church at 
Joliet, 111., and, after acting for two years as its 
pastor, removed to Brooklyn, N. Y., where he 
established the Dwight High School, which he 
conducted for 12 years. From 1858 until 1867 
he conducted similar schools at Clinton, N. Y., 
and in New York City. His publications in- 
clude: The Higher Christian Education (1859) ; 
Modern Philology (1864) ; History of the 
Dwight Family in America (1874) ; W Oman’s 
Higher Culture: The True Doctrine of Divine 
Pro vide nce (1887). 

DWIGHT, Edmund (1780-1849). An Ameri- 
can merchant. He was bora in Spring 9 old, 
Mass., graduated at Yale in 1799, and studied 
law with Fisher Ames. The manufacturing firm 
which he established in Boston founded Chicopee 
Falls in 1822, Chicopee in 1831, and Holyoke 
in 1847. Dwight was instrumental with Horace 
Mann (q.v.) in establishing the Massachusetts 
State Board of Education and the present nor- 
mal-school system of the State. 

DWIGHT, Habbison Geay Otis (1803-62). 
An American Congregational missionary. He 
was born at Conway, Mass., graduated at Ham- 
ilton College in 1825, studied theology at An- 
dover, and was afterward sent by the American 
Board to assist in the Armenian missions. 
Among his works are: Christianity Revived 
in the East (1850) and a “Catalogue of Ar- 
menian Literature in the Middle Ages,^’ in the 
Journal of the Americcm Oriental Society 
(Bo ston ) . 

DWTGHT, Henbt Otis (1843- ). An 

American Congregational missionary, bum in 
Constantinople, Turkey, the son of H. G. O. 
Dwight. He entered Ohio Wesleyan University, 
but left in 1861 to serve in the Civil War. He 
was treasurer of the Northampton (Mass.) 
Street Railway Company ( 1866-67 ) and business 
agent at Constantinople of the American Board 
of OominisN^ioners of Toroign MNaions (1867- 
72), edited missionary publications in the Turkish 
language for seven years, and from 1875 to 1892 
was also Constantinople correspondent of the 
New York Tribune. Meanwhile (in 1880) he 
had been ordained to the ministry. ^ After re- 
signing his commission as a missionary in 1901 
he was connected prominently with various 
missionary and Bible societies in the United 
States. He edited Report of the Ecumenical 
Conference on Foreign Missions ( 1900) and the 
Encyclopedia of Missions (1904) and wrote 
Turkish Life in War Time (1881) ; Treaty 
Righfs of American Missionaries in Turkey 
(1893) ; Constantinople and its Prooloms 
(1901); Blue Book of Missions (1905; 2d ed., 
1907) ; A Moslem Sir Galahad (1913; 2d e<L, 
1914). He contributed to the New Interna- 
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DWIGHT, John Sullivan (1813-93). An 
American music critic, born in Boston, Mass. 
While at Harvard (class of ’32), he aided in 
founding the Harvard Musical Association, of 
which he was president for many years. He 
became a Unitarian minister, but later joined 
the Brook Farm Community, where he was musi- 
cal editor of the Harbinger. In 1852 he founded 
Dioight^s Journal of Music, which he conducted 
with such ability and consistency of purpose 
that at one time it enjoyed wide influence. 
Dwight was, however, a classicist and unable 
to keep up and sympathize with the tendencies 
of modern music, especially with Wagner. The 
Journal gradually lost its circulation, and in 
1881 it was discontinued. 

DWIGHT, Jonathan, Jr. (1858- )- An 

American physician and ornithologist, born in 
New" York City. He graduated from Harvard 
University in 1880 and from the College of 
Physicians and Surgeons of Columbia University 
in 1893. From 1894 to 1904 he was assistant 
surgeon in the department of laryngology at the 
Vanderbilt Clinic, In 1886 he became a fellow, 
and in 1905 treasurer, of the American Ornithol- 
ogists’ Union; and he served as president of 
the Linnsean Society. 

DWIGHT, N'athaniel (1770-1831). An 
American physician. He was born in Northamp- 
ton, Mass., and was the brother of the elder 
Timothy Dwight, president of Yale. He was 
probably the first to propose the present system 
of retreats for the insane, and his Short System 
of the Geography of the World (1795; rev. ed., 
1814) was the first school geography published 
in the United States. He also wrote A Com- 
pendious History of the Signers of the Declara- 
tion of Independence (1831). 

DWIGHT, Seeeno Edwards (1786-1850). 
An American clergyman and writer, a son of 
President Timothy Dwight, of Yale. He was 
bom at Greenfield Hill, Conn., graduated at 
Yale in 1803, studied and practiced law, and 
afterward devoted himself to the study of the- 
ology and was pastor of the Park Street Church, 
Boston, 1817-26. From 1833 to '1835 he 
was president of Hamilton College. He pub- 
lished the Life of David Brainerd (1822) ; the 
Life amd Works of Jonathan Edwards (his 
great-grandfather) (10 vols., 1830); and a vol- 
ume entitled The Hebrew Wife (1836), written 
to prove the unlawfulness of marrying a de- 
ceased wife’s sister. Consult Select Discourses, 
with a memoir by his brother, William Theodore 
Dwight (New York, 1851). 

DWIGHT, Theodore (1764-1846). An 
American lawyer and journalist. He was born 
at Northampton, Mass., and was the brother of 
Timothy P' * ’ " ■ jsident of Yale, and the 
grandson ' ■ Edwards. He was a dis- 
tinguished lawyer and a leader of the Federalist 
party, was a member of Congress in 1806-07, 
and was secretary of the famous Hartford Con- 
vention in 1814. His talent as a writer made 
him a brilliant editor in turn of the Hartford 
‘Mirror, the Albany Daily Advertiser, and the 
New York Daily Advertiser, which he founded in 
1817. Among his publications are Life and 
Character of Thomas Jefferson (1839), and a 
His tory of the Hartford Convention (1833). 

DWIGHT, Theodore (1796-1866). 'An 
American author. He was bOrn in Hartford, 
Conn., the son of Theodore Dwight (1764-1846), 
graduated at Yale in 1814, and devoted himself 
to editorial work on various papers and maga- 


zines, besides taking an active interest in the 
work of Sunday schools. Among his publica- 
tions are: Tour in Italy (1821) ; The Northern 
Traveler (1825; 6th ed., 1841); First Lessons 
in Modern Greek (1833) ; The Roman Republic 
of I 849 (1851) ; History of Connecticut (1841) ; 
The Kansas War : or, the Exploits off Chivalry 
in the Nineteenth Century (1859). 

DWIGHT, Theodore William (1822-92). 
An American jurist of distinction. He was 
horn at Catskill, N. Y., graduated at Hamilton 
College, and afterward studied law at Yale, and 
was professor of law in Hamilton College, where 
lie established a school of law. In 1858 he was 
appointed professor of municipal law in Colum- 
bia College and became the foimder of the law 
school of that institution and administered it 
as warden till his resignation in 1891. He was 
deservedly famous as a law teacher of re- 
markable lucidity and persuasiveness. In 

1868 he became nonresident professor of con- 
stitutional law in Cornell University and in 

1869 lecturer in Amherst College. He was a 
member of the New York Constitutional Con- 
vention in 1867 and in 1874 became a member 
of the Commission of Appeals, a court created 
by act of the Legislature to relieve the conges- 
tion of the Court of Appeals; was president of 
the New York Prison Association; and was an 
active member of the well-known ‘‘Committee of 
Seventy” of New York City. His publications 
include Trial by Impeachment (1867), Argu- 
ment in the Rose Will ai^d Charity Cases ( 1863) , 
and papers reprinted from the American Law 
Register, of which he was an associate editor. 
With Dr. E. C. Wines, the eminent penologist, 
he also published Prisons and Reformatories in 
the United States, and he edited Maine’s Ancient 
Law (New York, 1864). 

DWIGHT, Timothy (1752-1817). An Amer- 
ican clergyman and educator. He was born at 
Northampton, Mass., graduated at Yale Col- 
lege in 1769, was a chaplain in the army during 
the Revolutionary War, pastor and principal of 
a well-known boys’ school at Greenfield, Conn., 
from 1782 to 1795. In the latter year he was 
chosen president of Yale College and filled the 
position till his death, Jan. 11, 1817. His 
Travels in New England and New York (1821) 
is important for historical purposes. His The- 
ology Explained and Defended (1818) is an im- 
portant work in the development of the New 
England theology. Consult his memoir by his 
son, Sereno E. '■ the latter’s edition of 

his Theology ‘ , 1846). 

DWIGHT, Timothy (1828- ). An Amer- 

ican clergyman and educator, born at Norwich, 
Conn. He ^aduated at Yale in 1849, studied at 
Yale Divinity School, and in 1856—58 at the 
universities of Bonn and Berlin; in 1858 was 
^appointed professor of sacred literature and New 
Testament Greek and Exegesis in Yale Divinity 
School, and in 1861 was ordained to the ministry 
of the Congregational church. In 1886 he was 
elected president of Yale; his grandfather, 
Timothy Dwight, had been president of Yale in 
1795—1817. He resigned this office in 1899. 
During his administration Yale took the title 
of imiversity and assumed proper status as 
such. He was particularly successful in obtain- 
ing the numerous gifts and endowments neces- 
sary to an increase in equipment. In 1878-85 
he was a member of the American Committee 
for the Revision of the English Bible. From 
1866 to 1874 he was an editor of the New 
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Englander ( later the Yale Remew ) , in which he 
published, in 1870—71, a series of articles on 
‘"Ihe True Ideal of an American University,” 
He wrote also annotations to the rnri’-h tr;-:!-- 
lation of the volumes ‘Homans” "I* ir*.'- 

Philemon,” “Timothy-Hebrews,” and '‘James- 
Jude,” in Meyeris Kritisch-exegetischer Kommen- 
tar mum neuen Testament (Gottingen, 1832 et 
seq. ) ; a translation of Godet’s Commentaire sur 
Ve'cangile de St. Jean (Paris, 1864-65) ; an Adt- 
dress Delivered at the Funeral of President Por- 
ter (1892) ; a Commemorative Address in honor 
of W. D. Whitney and J. D. Dana (1895), 
sermons entitled Thoughts of and for the Inner 
Life (1899); Boston at the Beginning of the 
19th Century (1903) ; Memories of Yale Life 
and Men (1903). 

^ DWIGHT, WrLLiAM Buck (1833-1900). An 
' and naturalist, born in Con- 
- ■ - . >on of Harrison Gray Otis 

Dwight, the American missionary (q.v,). He 
came to this country in 1850 and graduated 
at Yale (1854), Uni<j'j 'il-.yh id Seminary 
(1857), and Sheffield S. w'o] (1859). 

After two yeps (1865-67) spent in exain:nh-g 
West Virginia mines he entered eiiucational 
work. He was principal of the officers’ family 
school at West Point from 1867 to 1870 and in 
1894 was appointed one of the two university 
examiners for Yew York State. In 1878 he was 
appointed professor of natural history and cura- 
tor of the museum at Vassar College. His most 
important work as a geologist included investiga- 
tions of the Cambrian and Ordo'"’'^^*r‘’’ 
raphy and y, and an ^ • f 

Dutchess Co., A. j.., ctud the limestone district 
of the W;. • - I valley. He became a fre- 

quent ■ ■ ■■■■.■ to geological papers, but the 
results of much of his more important paleonto- 
' . are still tmpublished. Profes- 
■ ■■ ■ ■ editor of the department of 

geology in the Standard Dictionary. He in- 
vented the “petrotome,” a machine for cutting 
thin sections of minerals and fossils. 

DY'AK, or DA YAK. A general name ap- 
plied by the Malay invaders to the peoples in- 
habiting the interior and a considerable portion 
of the coast of the great island of Borneo, who 
seem to be its aborigines. Physically and lin- 
guistically they all belong to the Alalayan race, 
but there are numerous variations from the 
characteristic type. Dyak culture runs all tlie 
way from the savagery of the mountainous in- 
terior to the civilization of the coast, where, un- 
der Javanese, Bugi, and Chinese influences, the 
artistic and industrial abilities possessed more 
or less by all the tribes are seen to better ad- 
vantage, and many states and sultanates have 
from time to time flourished. The Dyaks have 
taken to Islam less kindly than their kindred, 
the Malays proper, and some of the uncivilized 
tribes of the interior probably preserve traits 
of original Malayan heathenism, elsewhere lost. 
Intellectually, morally, and socially the Dyak at 
his best is perhaps superior to the typical Malay, 
as he also exceeds him in stature and often in 
good looks. The Dyaks are also less restrained 
and more given to physical exercise than che 
Malays proper. The paddle, the spear, the blow 
gun, bamboo bridges, cloth weaving, and metal 
work represent some of the outcrops of Dyak 
genius. Among the more savage Dyak tribes 
are the Olo-ut of the central interior; the 
Piinah, fexther to the northeast; the Kayans; 
the Kenyas; the Bahau; Segai, etc. Of these 


the Punan (including the Ukits and a few closely 
allied minor groups) are the only people who 
do not . cultivate rice and do not make boats. 
They support themselves by hunting and gather- 
ing wild jungle fruits. Except for basketry and 
matting, nearly all their manufactured articles 
are secured from the other tribes. Thus, they 
represent the crudest culture of the natives of 
Borneo. The Milanos about the Redjang River; 
the Land Dyaks; the Sea Dyaks of Sarawak, 
Brunei, etc; the Dusun (Idaan) of the north- 
east, are all more or less civilized. Some of the 
Dyaks take well to agriculture; and head hunt- 
ing and cannibalism, for which the Dyaks were 
once so famous, are rapidly disappearing. The 
traditional home of the Dyaks is in the moun- 
tains of the central interior, from which the so- 
called ^*Sea Dyaks,” once famous as pirates, 
have wandered farthest. The results of the Had- 
don exploring expedition of 1898-99 have added 
much to our knowledge of the tribes of the 
interior. Besides the general works on Borneo, 
consult: Bock, Bead Hunters of Borneo (Lon- 
don, 1881) ; Klein, Die hild&nden Kiinste tei den 
Dayahs auf Borneo (Vienna, 1890) ; Roth, The 
Natives of Saraivah and British North Borneo 
(London, 1896) ; W. H. Furness, The Home Life 
of Borneo Head-hunters (3d ed-, Philadelphia, 
1902) ; Edwin H. Gomes, Seventeen Years 
among the Sea DyaJes of Borneo (Philadelphia, 
1911) ; A. W. Yieuwenhuis, Quer durch Borneo 
(2 vols., Leiden, 1904); Hose and M^D-mvi'I. 
The Pagan Tribes of Borneo (2 vols., London, 
1012 ). 

DYAS. See Peemian System. 

DYAS, Aua ( ?-1908). An Irish actress, both 
of whose parents were on the stage. She made 
her London debut in 1861 in Henry lY. She 
created the part of Pheebe in Robert’s Lady 
Audley^s Secret and that of Clara in Hunted 
Down (1866), and she was selected by Wilkie 
Collins himself to play the double rOle of Anne 
and Laura in The Woman in White (1870). 
Her first American appearance was under the 
management of Augustin Daly in 1872 at the 
Fifth Avenue Theatre, Yew York, in Man 
and Wife. Later, at Wallack’s, her most suc- 
cessful roles were those of Kate Hardcastle, 
Lady Teazle, Lady Gay Spanker, Lydia Lan- 
guish, and especially that of Claire Ffolliott Jn 
Boueicault’s The Shaughraun. She toured as 
Esther Eccles in Caste and subsequently as Mrs. 
Ralston in Jim the Penman and as Mrs. Sea- 
brooke in Captain Swift. In 1892 she played 
Goneril in Sir Henry Irving’s revival of King 
Lear at the London Lyceum. 

DYCE, Alexander (1798-1869). An English 
scholar and critic, bom in Ld'r.biiT 'jr' . He was 
educated at the high school of I but and at 

Exeter College, Oxford. After officiating for 
some time as curate, he settled in London in 
1825, His literary reputation is chiefly based on 
his editions of the older English poets and 
anthors — George Peele, Robert Greene, John 
Webster, Shirley, Thoma^ Middleton, John Skel- 
ton, Beaumont and Fletcher, Ford ‘and Marlowe, 
with biographies of the author. s and instructive 
notices. He also edit^'d llic poems of Shake- 
speare, Pope, Akenside, and Bcatltie, ior Picker- 
ing's Aldine Edition of the Poets, Two old 
plays discovered by him, called Timon arid Sir 
Thomas More, were published by the Shake- 
speare Society. In conjunction with Collier, 
HalliwelL and Wright, he founded the Percy 
Society for the^ publication of old English hal** 
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lads, plays, and poems. His ability as a com- 
mentator on Shakespeare is proved by his Gorrv- 
plete Edition of the WorJcs of Shahespeare ; the 
Text Revised; idfh Account of the Life,> Plays, 
and Editions of Shakespeare, Notes, etc, (1857) . 
The Glossary to this edition, in its day the best 
and largest — a volume of 500 pages — ^was issued 
(New York, 1902) as General Glossary to 
Shakespeare s Works. 

DYCE, William (1806-64). A Scottish his- 
torical painter. He was bom in Aberdeen, Sept. 
19, 1806, the son of a distinguished physician. 
At the age of 16 he graduated from Aberdeen 
University with the degree of M.A. and went 
to London to study painting at the Royal 
Academy. He made two visits to Rome, in 1825 
and in 1827, and during the second developed 
strong Pre-Raphaelite tendencies, his work meet- 
ing vsdth the enthusiastic approval of Overbeck 
and the Nazarene painters. Not finding his Ma- 
donnas appreciated on his return to Aberdeen, 
he devoted himself to scientific pursuits and 
afterward to portrait painting, in which he suc- 
ceeded especially well with women and children. 
He settled in ! ' ' ' • " 830 and was made 

associate of th* * ; ' ' Academy in 1835. 

His pamphlet upon the application of design to 
manufactures, in 1837, led to his appointment 
as superintendent of the School of Design, then 
recently established at Somerset House, Lon- 
don, and the publication of his report upon 
French and German schools of applied art, in 
1840, resulted in the reorganization of the Lon- 
don school and the establishment of provincial 
schools in accordance with his ideas. In 1844 he 
was made professor of fine arts in King^s Col- 
lege, London, and in 1848 a member of the 
Royal Academy. 

In the competition for the frescoes of the 
new Houses of Parliament, held in 1844, Dyce 
was one of the successful competitors. His 
“Baptism of Ethelbert,” in the House of Lords, 
was deemed so successful that the other artists 
were instructed to adapt their design and color- 
ing to his. He executed for the Prince Consort, 
at Osborne, an impressive fresco, “Neptune Giv- 
ing the Empire of the Sea to Britannia,^’ and 
was intrusted with the decoration of the Queen’s 
robing room at Westminster. The subjects, 
which he himself had suggested, were from the 
legend of King Arthur, typifying “Chivalry,” 
and the five which he lived to finish are his 
masterpieces. He died in London, Feb. 14, 1864. 

Dyce’s art represents a revolt from the eclec- 
tic principles of the Academy, similar to that 
more definitely inaugurated at a later period 
by the IVe-HaphaelitO's. It is refined and taste- 
ful, but rather a learned art than one which 

appeals ) the senses. It resembles 

that of ' I, • Nazarenes, except that the 
color is better. Besides the frescoes mentioned 
above, among his chief paintings are “Bacchus 
Nursed by the Nymph” (1827) ; “Joash Shoot- 
ing the Arrow of Deliverance” (1844) ; “Ma- 
donna and Child” (1846, Royal Academy) ; 
“Meeting of Jacob and Rachel” (1860, Hamburg 
Kunsthalle). He also designed some fine car- 
toons for stained-glass windows in Ely Cathe- 
dral and other cliurches. The National Gallery 
of Scotland contains a number of his pictures. 
He was deeply learned in theologj’' and patristic 
litenituro and one of the leaders of the “High 
Church Movement.” He was also a fine organ- 
ist and the composer of anthems. For a publi- 
cation of the Book of Common Prayer, set to the 


ancient music, he received the Prussian gold 
medal of science and art. He also published 
numerous pamphlets on art. 

Consult the article “William Dyce,” in the 
Dictionary of National Biography (London, 
1888), and in Redgrave, Dictionary of Artists 
in the English School (ib., 1878). 

DYCK, dik, Van. See Van Dyck;. 

DYEA, de'a or dl^a (American Indian, pack, 
load). Formerly a village in the southern dis- 
trict of Alaska, on Chilkoot Inlet, the east fork 
of Lynn Canal ( Map : Alaska, N 6 ) , and at 
one time important as a starting point for the 
upper Yukon and the gold fields of the Klon- 
dike; but it has been outstripped by Skagway 
(q.v. ), owing to the opening of the White Pass 
and Yukon Railroad. The Dyea, or Chilkoot, 
route began at Dyea. 

DYEING (OF. dyen, to dye, AS. deagian, 
from deag, color; connected with AS. deaio, 
dew). The art by which various substances, 
especially textile fibres, are * ■ ' with 

coloring matters with sufiiciei ■ ^ to re- 

sist the action of light, water, or ordinary wear. 

History. The art of dyeing was practiced 
in some form by all primitive peoples. It is 
mentioned in the Bible that Jacob gave his 
favorite son Joseph a coat of many colors, and 
Moses tells how the skins of the ram and the 
badger used in the tabernacle were dyed red. 
The so-called Tyrian purple was known in the 
early days of the Roman Empire. It was such 
an expensive dye that the Emperor and the Im- 
perial family were practically the only users of 
it, v.h*. h g.ivo rise to the expression 'T)orn to the 
purple." By an edict of the Emperor Diocletian, 
issued 301 a.d., the price of wool well dyed with 
this color was fixed at the equivalent of $350 
in gold per pound. According to Pliny, the 
purple color was derived from certain shellfish, 
a species of snail, found along the coast of 
Phoenicia. In time the shellfish became almost 
exterminated, and by the Middle Ages the dye 
had been lost to commerce. Recently a German 
color chemist, Dr. Friedlander, collected a suffi- 
cient number of the shellfish, which are still to 
be found along the shores of the Mediterranean, 
to extract the coloring matter and analyze it. 
It proved to be a combination of indigo and 
bromine. Neither the natural color nor its syn- 
thetic reproduction is of present-day importance. 
Pliny is also the authority for the statement 
that methods of dyeing black, yellow, and green 
were brought into Greece from India on the 
return of Alexander the Great. Some dyes 
probably of Indian origin are indigo, similar 
to the wood which Julius Csesar found in use 
among the Britons; turmeric, or Indian saffron; 
cutch; and gambier. Towards the close of the 
Middle Ages the art of dyeing was greatly de- 
veloped in northern Italy, especially in Flor- 
ence, where the dyestuJff archil (q.v.) was dis- 
covered about 1300. The early voyagers to 
America brought back with them new and valu- 
able dyestuffs, such as cochineal, logwood, quer- 
citron, and fustic. Subsequently dyeing devel- 
oped according to the, discoveries of new 
dyestuffs such as the mineral dyes, and the ap- 
plication of improved processes, until 1856, when 
the first artificial dyestuff, mauve, was discovT 
ered by William Henry Perkin in experimenting 
with aniline. Many aniline colors and other 
coal-tar dyes followed, until now dyes of t^is 
class have almost entirely superseded the nat- 
ural dyestuffs. (See Coal-Tab ColobsV) The 
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NATUKAX DYESTUFFS 

ABTIFICIAL DYESTUFFS THAT HAVE DISPLACED 
THE NATUBAL ONES FOK COTTON 

ARTIFICIAL DYESTUFFS THAT HAVE DISPLACED 
THE NATURAL ONES FOR WOOL AND SILK 

Quercitron 

(Still used along with log- 
wood for printing) . 

Diamine fast yellow, B. A. (C ), Chloramine 
fC.'\ Ch'^ysophenine (C.), Auramine 
'fl. G i Dtnmxne yellow (H.), Chrysamine 
ijr.j, T/.ioJar-.nc (G.). 

The different • i- ■ '1 , ^-s; also, 

Naphthol yel > , t\ , i.-, Quino- 

line yellow (H.). 

Persian Berries 
(Still much used in cotton 
printing and with tin 
salts, but little for wool) . 

For direct printing, Auramine, Thio fla- 

vine, T. <C.), the latter exclusively for dis- 
charges; also, , . ' . ), Chlo- 
ramine yellow ■ 1 1 , . Impor- 
tant are also c , ■ ‘ . yellow 

For silk: Tartrazine, Fulling yellow (C.), Haph- 
tkol yellow, S. (H.). 

Weld 

Naphthol yellow, S., Fast yellow (C.), Tartra^ 
i zine, Ftdhng yellow (C), Citromne (G.), Jas- 
1 mine (G.), Azoyellow (H.), Fast yellow (H.), 
j Alizarin, yellow {'B.i) . 

Fustic 

(Still used for printing in 
connection with log- 
wood and for dyeing 
wool). 

Same as for Quercitron; also: Sun yellow 
(G.), Diphenyl fast yellow (G.), Cresotin 
yellow (G.); further, Ahzarxn yellow and 
its homologues (H.). 

Anthracene yellow (C. G.), Chrome yellow (C. 
G.), Mordant yellow (C. G.), Fulling yellow 
(C.), Azoyellow (H.), Fast yellow (H.), 
Alizarin ydlow (H.). 

Logwood 

(Still used as extensively 
as before, for silk). 

Aniline bloc': * '/!:•% (C.), Dia- \ 

mine bloc'. black (C.), ! 

r'-'.'*.’-.; -^C). ' p black (C), t 

1 c' t 1 h„T (G. H-), and| 

•■i ' '!’.r .*■ . A products. 

Naphthol and Vt-jJ'I ■ T-'-t (C. G. H.), 

Brilliant h1o.c : ' ( 1 .) In black (C. G, 

H.), Wool hi. - . -• ilack (G. H.), 

Anthracene black (C. G.), Azoacid black (H.), 
Chromotrope, S. (H.). 

Brazilwood 

Diamine fast red, F. (C.), Congorvbin (C.), 
Diamine hordeaux (C.), Jit > z - > . 

(G. H.), Diamine red (H.), Fv *. * ! ■ 

Hessian purple CO.' • (H.>, i^or- 

aniiraniline red Jliza^in red (H.). 

Cloth red (C.), Wool red (Cl), Acid fuz^ i-'n (G ), 
Fast red (H.), Archil substitute (G ). Ponceau 
(H.), Apollo red (G.), Rocdlin (Cl.''; in the 
fulling indust^, Alizarin red C. H.). 
mine fast red (C.), Chromotfope (H.). 

Cochineal 

(Still used to some extent). 

■ 

Vivid acid wool colors such as Azoeosin (G.), 
Chromazon red (G.), P ‘ ' u TT. C.), 

jj. - ... •. 'H.), a- I'l .. c' ct .• .u CC.5, 

a '1 Ponceaux, etc. 

Archil 

(Almost entirely displaced) , 


Acid fuchein (C.), .420canntne (C. G. H.), 
Archil substitute (C. G. H.), Azofuchsin (C. 
G. H.), Lana fuchsin (C.), Azorubin ((5.), 
Azoacidl fuchsin (H.), Rosindulin (G.), 
ApoUo red (G.), Chromotrope (H.). 

Annatto 

Orange colors, as Chrysophenine (H.), Mi- 
kado yellow and orange (H.>. 


Safflower 

Rhodaminc (C. G.), Erica (C.), Diamine rose 
(C.', GcTanine_(C.), Saffranine (H.), etc. 


Berberin 

(Still used to some extent 
for dyeing silk). 


Same as for Weld. 

Catechu 

(Still iriiicli u-o/l, (■’n’l . 

in COM biri'i;. >’i 'a.i'i I<jg- 
wood, for silic). 

Diamine colors, Benzo and Co^o colors with j 
supplemental^ treatment with chrome and 
copper, recently co''*:>c;ed successfully (C.) 
and Chrysoidvn CM. ’-t (H.), etc. 

Alizarin QoXoTB pa»-'..'s in c Ji-'o printing). 


Indigo 

Synthetic indigo, Indoin (C. G. H-), Napthvn- 
don (C.), Pasi. cotton blue (C.), Methylene 
blue (C. H.), Jndamine blue (H.), Janus 
blue (H.) and the direct coloring and diazoti- 
zable blues of the Diamine, Diphenyl, and 
Benzo color groups. [Dia-rmne blue and re- 
lated colors (H-). Diaminogen blue, C. H.] 
A new product, Immedial blue (C. H.), be- 
longing to the sulphated colors, swms to be 
among the most important substitutes. In 
calico printing natural indigo has been in 
part replaced by the Synthetic Indigo prepa- 
rations and by the <££ferent basic blues, 
including Nitroso blue. Alizarin blue, etc. 

(CO. 

Alizarin blue (C. G- H.), Synthetic indigo. Ali- 
zarin cyanin (C. G. H.), Anthracene blue (G. 
H.), Chromotrope, F. B. (H.), GaUamtte blue 
\ (G.), Gallocyantn (G.), Sulpkocyanin (C.), 

Lanacyl blue. 

1 
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most important natural and artificial coloring 
matters may be found described in articles under 
their special names. Mineral and vegetable dyes 
were formerly considered more lasting than the 
artificial ones, but this view has in most cases 
positively no foundation in fact. The accom- 
panying table shows which artificial substances 
have either partly or completely displaced nat- 
ural ones in the dyeing of animal and vegetable 
fibres. 

Dyestuffs may be divided into "‘basic colors,” 
which dye vegetable fibres only after the use of 
an acid mordant, and ""acid dyes,” which re- 
quire basic mordants for the same fibres. Both 
classes dye animal fibres direct without a mor- 
dant. A newer class known as "‘substantive 
dyes” can be used with both vegetable and 
animal fibres without (h' ■ ' ■ Most of 

the older aniline dyes be j , : first class; 
alizarine and sulphurated dyes to the second 
class; the newer azo dyes to the third class. 
(See Aiso Colors, under the article Coal-Tas 
CoLOES.) Based on their methods of application, 
most of the dyestuffs used at the present time 
fall into the following classes: acid, basic, 
substantive, mordant, after-chromed, developed, 
naphthol, coupled, sulpliur, indigo or vat, oxi- 
dized, and mineral pigment dyes. 

IVEordants. These are substances capable of 
combining with other substances (the commer- 
cial dyestuffs) to form insoluble colored com- 
pounds. Thus, aluminum salts make an in- 
soluble red compound with alizarin and are 
therefore used as mordants in calico printing. 
Ferric salts make, with alizarin, an insoluble 
dark purple compound and are likewise em- 
ployed as mordants in calico printing. Soluble 
mordant salts must themselves be transformed 
into insoluble compounds before they are allowed 
to form the dyes in order to prevent the mor- 
danting material from being dissolved out of 
the fabric when the latter is introduced into the 
dye bath. Therefore, after the fabric has be- 
come impregnated with the soluble mordant 
salt, it is treated with ammonia, lime, or hot 
steam — with a view to transforming the soluble 
salt into an insoluble hydroxide or an insoluble 
basic salt; or else the fabric is treated with 
sodium phosphate or sodium arsenate — ^with a 
view to transforming the soluble salt into an 
insoluble phosphate or arsenate. In the case 
of animal fibres the same end is often attained 
by simply i mm or sin 2 the fabric in a boiling 
dilute solution of the soluble salt, the insoluble 
mordant being then deposited in the fibre di- 
rectly. The fabric containing the insoluble 
mordant is ready to be treated with the dyeing 
substance, the resulting color of the fabric 
being evidently that of the compound formed 
by the latter with the mordant. Another method 
of dyeing with the aid of mordants, extensively 
employed in calico printing, consists in mixing 
the dye directly with the soluble form of the 
mordant and with starch, dextrin, gum, or some 
other thlckoTiing substance, i’ ■* mix- 
ture on the* fabric, and , }• the 

latter to a process of steaming. Ine result is 
of course the same as in case the other methods 
are employed; for the steaming process has the 
effect of transforming the soluble into an in- 
soluble form of the mordant, the latter then 
combining with the dyeing substance. Mordants 
may be either basic or acid — ^the former com- 
bining with "‘acid dyes,” the latter wfith ""basic 
dyes.” The mordants mentioned above are 


basic, and their compounds with dyes are termed 
“lakes.” Among the acid mordants may be 
mentioned tannin, or tannic acid. After the 
fibre has been impregnated with this mordant 
in its ordinary, soluble form, it is passed 
through a weak solution of chloride of tin 
or of tartar emetic. These produce respectively 
the tannate of tin or the tannate of antimony 
(tartar emetic is a compound of antimony), 
and these insoluble tannates further combine 
into insoluble colored compounds with dyes. 

Theories of Dyeing. The question as to 
whether dyeing involves true chemical combina- 
tion of the fibres with the dyestuffs or not has 
not yet been definitely answered. Some in- 
vestigators believe that dyed fibres are merely 
mechanical mixtures; others hold that dyed 
fibres are true chemical compounds; finally, 
still others hold that they constitute what are 
now termed “physical mixtures,” or ""solid solu- 
tions.” Those who accept the chemical theory 
argue that if the dyestuff did not combine chem- 
ically with the fibre, then there would be no 
reason why chemically neutral-colored sub- 
stances should not act as dyes; yet true dyes 
are generally either acid or basic, while the 
fibres themselves may be either basic or acid, 
or else may include both basic and acid con- 
stituents, Another argument in support of the 
chemical theory is found in the fact that some 
substances, while themselves colorless, are 
capable of imparting color to fabrics when 
directly applied to them; the view being that 
colored substances must be transformed chemi- 
cally in order to produce color. The principal 
arguments in favor of the ""physical mixture” 
theory, advanced by O. IST. Witt in 1890, are 
as follows: 1. Solid fuchsin is green, with a 
metallic lustre; solutions of fuchsin are colored 
red; and fabrics dyed with fuchsin are likewise 
colored red. 2. Solid rhodamine shows no trace 
of fluorescence; its solutions are fluorescent; 
and silk dyed with rhodamine likewise shows 
distinct fluorescence. The fact that the same 
dyestuff may impart different colors to different 
fabrics is compared with the fact that iodine 
gives different colors in different solvents, and 
yet there is no reason for assuming that iodine 
forms chemical compounds with its ordinary 
solvents. Finally, in accordance with Witt's 
theory, the function of mordants is explained 
by the assumption that solutions of these sub- 
stances in fibres are much better solvents for 
the dyestuffs than are the pure fibres. How- 
ever, while interesting because capable of de- 
velopment and quantitative verification, this 
physicochemical theory is yet far from being 
definitely established or generally accepted by 
chemists. 

Dyeing Processes* Cotton, silk, artificial 
silk, and wool are th« textile fibres that are 
usually subjected to processes of dyeing. Be- 
fore dyeing, the fibres are first cleaned so as 
completely to remove all natural and artificial 
impurities, such ^ grease and dirt, which tend 
to produce spots or uneven shades of color, in 
cor)*>equoiicc of improper fixing of the mordant 
and color. Whenever light and delicate tints 
are to be dyed on the fibre, bleaching becomes 
necessary. The preliminary steps in the prep- 
aration of cotton include boiling the fibre in 
a weak solution of caustic lye, after which it is 
rinsed and then steeped in a solution of bleach- 
ing powder and again rinsed. A further step 
consists in steeping it in dilute sulphuric, hydro- 
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cMoric, or acetic acid, after which it is again 
cleansed by -washing, and dried. Silk is boiled 
in soap solution in order to remove the natural 
silk glue which accompanies the crude fibre 
and is then bleached either by exposure to 
sulphurous acid fumes produced by burning 
sulphur or by the use of the peroxides of 
hydrogen and sodium. Wool is cleansed by 
washing in warm soap solution, frequently com- 
bined with sodium or ammonium carbonate, by 
means of which the natural grease of the fibre 
is removed. It is then bleached with sulphur 
dioxide. 

Apparatus. The apparatus of the dyer is 
very simple, consisting of vats, kettles, and cis- 
terns, which may be of wood, stone, or metal. 

In Europe the kettles are still heated over open 
fires, but in America a steam coil is universally 
used. A pure water supply is absolutely essen- 
tial to successful dyeing. "When the available 
water supply is contaminated by sewage or the 
water is hard because of lime salts, artificial 
purification must be employed- Suspended mat- 
ter may sometimes be removed by sedimentation 
or filtration, or the two combined, but chemical 
treatment may be required to remove these and 
other impurities. 

Dyeing may be done in various stages of 
fabric manufacture, depending upon the ma- 
terial and the purpose for which it is intended. 
Some of the methods employed are: 

1. Raic-Stoch Dyeing. — This is also known as 
dyeing in the wool. The wool is dyed after 
scouring, and after 1 h 'ri: -f the latter is 
necessary, but before i: i- (<; rdivi or spun. The 
dye penetrates the fibre well, giving a perma- 
nency of color desirable in garments destined for 
hard wear. In the Oxford mixture the black is 
generally dyed in the wool. 

2. Dyeing in the Sluh. — The slub, or top, is 
the soft rope of fibres formed in the processes 
preparatory to twisting and spinning. Dye- 
stuffs penetrate it r(‘jidily. A special machine 
is in use which prints the dye upon the slub 
at regular or irr^ular intervals. Later draw- 
ing and -twisting give a well-mixed effect -to 
the yarn. Such yarns are -used for the Vi- 
goureux mixture. 

3. Bhein Dyeing. — The yarn is dyed in the 
skein. Ginghams and woolen plaids are skein 
dyed- 

4. Piece Dyeing. — The ma-fcerial is dyed after 
weaving. 

5. Gross Dyeing. — This method is applied to 
wool and cotton mixtures. Dyes are used for 
wool which are fugitive on cotton; therefore 
the wool takes the dye, and the cot-fcon remains 
unchanged. White hair-line or check effects 
are produced in this way. If a single color is 
desired, the cotton is dyed first to the right 
shade, then the material brought up to uniform 
color in a wool bath. 

V 6, Resist Dyeing. — ^This is a form of cross 
dyeing. Certain yarns, or parts of fabrics, are 
treated to resist the dye which colors the re- 
mainder of the material. The Javanese employ 
this method in their Batik work. 

7- Discharge Dveinn. — By the use of chem- 
icals the color" is discharged from dyed ma-fcerial, 
im polka or other pattern effects. 

In all dyeing operations considerable at-fcen- 
tiott must be paid to the permanency of the 
dye used. Dyes may be fast to light, to wash- 
ing, or to both. The choice of dyestuff as to 
fastness is determined by the purposed use of 


the material to be dyed. A color is considered 
fast to light if it does not fade with four w^eeks' 
ej^osure to the sun; moderately fast if only a 
slight fading is observed after three weeks, and 
fugitive if it fades in one week. 

Bibliography. The literature of dyeing is 
very extensive, and reference should be had to 
the articles in the various technical eyclopsedias 
as well as to the following works: Crookes, A 
Practical Handbook of Dyeing and Calico- 
Printing (London, 1874) ; Hurst, ^ilk Dyeing, 
Printing, and Finishing (Glasgow, 1802) ; 
Knecht, Rawson, and Lowenthal, A Manual of 
Dyeing, for the Use of Practical Dyers, Manu- 
facturers, Students, and All Interested in the 
Art of Dyeing (London, 1803} ; Fraps, Prin- 
ciples of Dyeing (New York, 1003) ; Dyer and 
Color-Maker’s Companion (Philadelphia, 1808) ; 
Recent Progress in the Industries of Dye- 
ing and Calico-Printing , being a supplement to 
Sansone, The Printing of Cotton Fabrics (Man- 
chester, 1895) ; id., Dyeing (ib., 1897) ; Sadtier, 
Industrial Organic Chemistry (Philadelphia, 
1900) ; Cain and Thorpe, The Synthetic Dye 
Stujfs (London, 1905); Pellew, Dyes and Dye- 
ing (New York, 1913); Matthews, Laboratory 
Manual of Dyeing and Textile Chemistry (ib., 
1913) ; and Yearbooks issued by the various 
color houses. See Textile Pbintii^g; Coal- 
Tab Coloes; Minebal Coloes; Moedams; and 
special articles on dyestuffs. 

DY^B, Alexander Brydie (1817-74). An 
American soldier. He was born in Richmond, 
Va., graduated at West Point in 1837, and was 
assigned to the Third United States Artillery, 
He served in the Florida War in 1837-38 and as 
lieutenant of ordnance in the war with Mexico 
in 1846-48, being brevetted captain for gallant 
conduct. At the beginning of the Civil War 
he did much to increase the efficiency of the 
Ordnance Department, and in 1864 was ap- 
pointed chief of ordnance at Washington, 
with the rank of brigadier general — a position 
which he held until his death. From 1861 to 
1864 he had charge of the Springfield (Mass.) 
armory and in 1865 was brevetted major gen- 
eral in the regular army. 

DYEB, Elifhalet (1721-1807). An Amer- 
ican legislator and soldier. He was born at 
Windham, Conn,, graduated at Yale in 1740; 
and was admitted to the bar in 1746. He held 
several Colonial offices, originated the plan 
of establishing a Connecticut colony in the Sus- 
quehanna valley, and ' was sent to Pii gland in 
1763 as the agent of the Susquehanna J-and Com- 
pany. He was lieutenant colonel of a Connect- 
icut regiment in the French and Indian War, 
was the first commissioner sent by Connecticut 
to the Stamp Act Coiigrc'^s in 1765, and was 
a member of every Continoiiral Congress ex- 
cepting those of 1776 and 1779. From 1776 
to 1793 he v/as a judge of the Superior 
Court and for the last four years was Chief 
Justice. ' . . 

DYEB, George (1755-1841}. A prolific 
writer, inveterate student, and amiable eccen- 
tric, who will live at least in Lamb^s letters 
and in his essay, ‘‘Amicus Redivivus,’' where' 
DyePs absent-minded and well-nigli fatal x>Linge 
in-to the New River is described wirTi gentle 
btimor. Bom a poor boy, he found friends who 
helped, him to an education at Christ’s Hospital 
and Cambridge (Emmanuel College). He be- 
came an insatiable bibliographer, and he .wrote^ 
notably: Poems (London, 1792) ; POeme cm<^ 
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Critical Essays (ib., 1802) ; History of the 
University and Colleges of Cambridge (2 vols., 
ib., 1814) ; Privileges of the University of Cam- 
bridge (ib., 1824). His editorial labors over 
Valpy^’s 141 -volume edition of the classics were 
so excessive as to induce total blindness. 

DYER, Henry (1848- ). A Scottish en- 

gineer and educator. He studied at Anderson’s 
College (later called Glasgow and West of Scot- 
land Technical College) and at Glasgow Uni- 
versity. In 1873 he was chosen principal and 
professor of civil and mechanical engineering in 
the newly founded Japanese Imperial College of 
Engineering. He lived in Japan for 10 years, 

iv hb'g j!iid directing large engineering pro- 
j r;.»' his return to Glasgow he took an 

active part in movements for social and educa- 
tional reform, ■ “ ‘ specially on industrial 
education. He ; » 'The Evolution of In- 

dustry (1895); Dai Nippon: The Britain of 
the East (1904) ; Japan in World Politics 
(1909). 

DYER, Isidore (1865- ). An Ameri- 

can physician, born at Galveston, Tex. He 
graduated from ShefSeld Scientific School (Yale) 
in 1887, studied at the University of Virginia, 
and took his M.D. in 1889 at Tulane University, 
where, after three year^ as interne and lecturer 
in Hew York, he served in various capacities, 
becoming professor of diseases of the skin and 
dean of the medical department in 1908. He 
also actively identified himself with the work 
of Hew Orleans hospitals and with the care 
of lepers, in 1894 founding the Louisiana Leper 
Home. In 1908 he was appointed a lieutenant 
in the United States Army Medical Reserve 
Corps. He was vice president of the American 
Medical Association (1903) and of the Hew 
York Medico-Legal Society (1908-10), and pres- 
ident of the Louisiana State Medical Society 
(1902-03) and of the Southern Medical Asso- 
ciation (1910-11). In 1896 he became editor 
of the New Orleans Medical and Surgical 
Journal^ and he is also author of articles in 
various medical text and reference books. 

DYER, John (c.1700-58). An English poet, 
bom at Aberglasney, Carmarthenshire, Wales. 
He took up painting and in pursuit of his art 
wandered through South Wales and the Eng- 
lish counties adjacent. After studying art in 
Italy he returned to England, took orders, 
and held several livings. His writings include 
chiefly: Chrongar Hill (1727), still found in 
ma'';. : The Ruins of Rome (1740), 

of ’ '■ I well remarks that “the title 

raises greater expectation than the performance 
gratifies”; The Fleece (1757), referred to by 
Wordsworth in his sonnet “To the Poet, John 
Dyer,” 

DYER, Louis (1851-1908). An American 
educator and author, bom in Chicago, 111. He 
graduated at Harvard in 1874, and at Balliol 
College, Oxford, in 1878, and was assistant pro- 
fessor of Greek at Harvard in 1881—87. In 
1889 he was a Lowell Institute lecturer, in 
1893-96 a lecturer at Balliol College, Oxford, 
in 1895-96 acting professor of Greek in Cornell 
University, and in 3 806 a lecturer before the 
Royal Institution. Tn 1900 he gave at the Uni- 
versity of California a series of lectures which 
was repeats at many colleges and universi- 
ties. His publications include: a translation of 
Gossans Introduction to the Study of Political 
Economy (1893) ; The Greek Question and 
Answer ( 1884 ) ; Studies of the Gods in Greece 


(1891); Oxford as it is (1902); Machiavelli 
and the Modern State (1904). 

DYER, or BYAR, Mary (?-1660). One of 
the victims of the persecution of the Quakers in 
early Massachusetts. She and her husband, 
William Dyer, a milliner, emigrated from Lon- 
don to Boston, Mass., in 1635, but in 1638, ow- 
ing to their support of Anne Hutchinson in the 
Antinomian controversy, were forced to remove 
to Rhode Island. She spent the years 1652-57 
in England, where she was converted to Quaker- 
ism, and in 1658 was expelled from the Colony 
of Hew Haven for preaching Quaker doctrines- 
In September, 1659, she was arrested and im- 
prisoned in Boston, whither she had gone to 
visit three Quakers who had already been thrown 
into prison, and soon afterward she was ban- 
ished with the others on pain of death should 
she remain in the Colony or return to it. 
In October she returned to Boston and was 
promptly sentenced to death, but was reprieved 
after being forced to witness the hanging of 
two other Quakers, Robinson and Stephenson. 
In May, 1660, she again visited Boston, was 
again condemned to death by Governor Ende- 
eott for “rebellious sedition and obtruding her- 
self after banishment upon pain of death,” and 
this time was publicly executed by hanging on 
Boston Common, June 1, 1660. Consult Rogers, 
Mary Dyer, the Quaker Martyr (Providence, 
1896), and Jones, The Quakers in the American 
Colonies (Hew York, 1911). 

DYER, Hehemiah Mayo (1839-1910). An 
American naval officer, bom at Provincetown, 
Mass. He volunteered in the army in 1861; 
but was transferred to the navy, in 1864 was 
promoted to be acting master and placed in 
command of the Randolph, in 1868 became 
lieutenant commander and in 1883 commander. 
Promoted to he captain in 1897, he commanded 
the protected cruiser Baltimore in the battle of 
Manila Bay, May 1, 1898. In 1901 he received 
the rank of rear admiral and was retired. He 
was chairman of the commissioners of the Mas- 
sac huse tts Hautical Training School in 1903-04. 

DYER, Thomas Henry (1804-88). An Eng- 
lish historian, born in London. In 1841 he 
published his Tentamina Mschylea, the result 
of his studies in the emendation and restora- 
tion of passages. Most important among his 
works are: Life of Calvin (1850) ; History of 
Modern Europe (4 vols.j 1861-64; 2d ed., re- 
vised and enlarged, 5 vols., 1877) ; The History 
of the Kings of Rome (1868).. His History of 
the City of Rome (1865) was the first connected 
narrative on that subject, and his Pompeii: 
Its History, Buildings, and Antiquities ( 1867 ) 
contained a careful description of the remains 
so far as known up to that time. His works 
were scholarly, drawn from authentic sources, 
and clear in their structure. 

DYER, Sir Wileiam Turner Thistleton 
(1843- ). An English botanist. He was 

born at Westminster and was educated at King’s 
College, London, at Oxford, and at Halle, Ger- 
many. He became professor of natural history 
at the Royal Agricultural College, Cirencester, 
in 1868, and professor of botany at the Royal 
College of Science for Ireland in 1870. From 
1885 to 1905 he was director of the Royal Gar- 
dens at Kew. He was a fellow of the University 
of London from 1887 to 1890, Royal Commis^ 
sioner to the Paris International Exhibition 
(1900) and to the St. Louis Exposition (1904), 
botanical adviser to the Secretary of State for 
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the Colonies (1902--06), and became a member 
of the court of the University of Bristol in 1909. 
His principal works are an English edition of 
Sachas Text-Book of Botany (1875), editions of 
the Flora Capensis and of the Flora of Tropical 
Africa, and Index Kewensis (1905). With 
Trimen he published The Flora of Middlesex 
(1869). 

BLEB’S BBiOOlVC [dyer -{" hroom, plant), 
Dtee’s Geeen Weed, or Wgadwaxen {Genista 
tinctoria ) . A leguminous shrub of European 
origin, bearing yellow flowers and simple leaves, 
and said to be the bush Genet, from which the 
PlaiiLJi genet family took its name. In Europe 
its tops were formerly used for a yellow dye. 
It was extensively cultivated in New England 
and has escaped and become established in por- 
tions of New York and Massachusetts. 

BYGElErSBTJBG. A city and the county seat 
of Dyer Co., Tenn,, 77 miles north-northeast 
of Memphis, on the Illinois Central, the Bir- 
mingham and Northwestern, and the Chicago, 
Memphis, and Gulf railroads, and on the Forked 
Deer Biver, at the head of navigation (Map: 
Tennessee, A 2)1 It is in a fertile agriciiltural 
region, producing cotton, wheat, and corn, and 
has cotton gins, a compress, a cottonseed-oil mill, 
saw, planing, and flour mills, wagon factories, 
a grain elevator, pressed brick, tile, and stave 
and heading factories, a tobacco factory, a 
foundry, a machine shop, a wooden-bowl factory, 
etc. The water works, sewage system, and elec- 
tric-light plant are owned by the municipality. 
Pop., 1890, 2009; 1900, 3647; 1910, 4149. 

DYEB^S BOCKET, or Dyee’s Weed. See 
Weld. 

D YE S, DYEING. See Coal-Tae Coloes. 

DYESTXJEES. See Aktmal Coloes ; Coal- 
Tab Coloes ; Mikeral Colors; Vegetable Col- 
ors; IDyeing; Textile Pbikting. 

DYING DECIiABATION. See Declara- 

TIOK, DyUS-G. 

DYING GATTL. A famous statue, probably 
a Greek original, in the Capitoline Museum, 
Rome. It was formerly erroneously called ^^The 
Dying Gladiator’^ and was beautifully described 
as such by Byron in OMlde Earold^s Pilgrimage. 
In reality, it represents a dying Galatian and 
belongs to one of two groups dedicated respec- 
tively at Pergamum and Athens by Attains I, 
King of P. [ V ( <-**miemorate his victory 

over the ' s ji'i tribes who invaded 

Asia Minor in the second century b.c. In this 
statue a tragic idea is express^ with power- 
ful realism and remarkable technique. 

DYKE. See Dike. 

DYKES, James Oswald* (1835-1912). A 
Scottish Presbyterian clergyman and educator, 
bom at Port Glasgow. He studied at the uni- 
versities of Edinburgh, Heidelberg, and Erlan- 
gen, was ordained to the Presbyterian ministry 
in 1859, and in 1861 became copastor with Dr. 
Candlish of Free St. George’s Church, Edin- 
burgh. In 1869 he was appointed pastor of 
the Regent Square Church, I^ndon, and in 1888 
principal of the Theological College of the Pres- 
byterian church of England. His publications 
include: From Jerusalem to Antioch (1876) ; 
The Law of the Ten 'Words (1884) ; The Gospel 
Accord/mg to St. Paul (1888) ; Plann Words 
on Great Themes (1892) ; The Christian Min- 
ister and Ms Duties (1908) ; The Divine Worker 
in Creation and Providence (1909). 

DYIilSK. See Dulse. 

DY'MONTD, Jonathan (1796-1828). An 


English writer. He was a member of the So- 
ciety of Friends and was prominent as an ex- 
positor of the principles of his sect. In 1823 
he published anonymously an Inquiry into the 
Accordance of War with the Principles of Chris- 
tianity, which attracted wide attention. His 
chief work is his Essays on the Principles of 
Morality (1831), which is devoted to the appli- 
cation of moral principles and attacks war and 
dueling. 

DyScOV, Osip (the pseudonym of Osip Isi- 
DOEOVITCH Peeelman) (1878- ). A popular 

Russian writer. He was born at Bialostock, 
but removed to the United States and settled 
in New York. His short stories and plays, some 
of them dealing with Jewish life, are of con- 
siderable merit. He excels, however, in his 
briefer sketches and parodies, which are full 
of humor. A collection of his humorous stories 
appeared in 1910 under the title Merry Melan- 
choly. His plays include Cain (1906), Hear 
Israel (1907), Every Day (1908), and The 
Eternal Wanderer (1913). 

DYNAM^TEB (contracted from dynamom- 
eter, from Gk. dvvafiLs, dynamis, i>ower + perpov, 
metron, measure) . An instrument for measur- 
ing the magnifying power of a telescope. The 
power of a telescope is found by dividing the 
focal length of the object glass by the focal 
length of the eyepiece; which quotient equals 
that obtained by dividing the diameter of the 
object glass by the diameter of its range formed 
at the focus, and seen through the eyepiece. 
The object of the dynameter is to measure the 
diameter of this image. Practically the mag- 
nifying power may be measured as follows: The 
telescope is directed to the daylight sky. A 
small, round, bright spot is then seen on look- 
ing at the end of the eyepiece. This spot is an 
image of the object glass. The diameter of the 
spot is measured with ^ dyname*ter, or any mi- 
crometrie instrument capable of measuring small 
objects accurately. The object glass being then 
also measured, a simple division of the object- 
glass diameter in inches by the diameter of the 
spot, also in inches, gives the magnifying ])ower. 

DYNAMICS (Gk. dvvafiLKos, dynamikos, pow- 
erful, from H'vapLs, dynamis, power, from dt>va<r- 
6ac, dynasthai, to be able). That branch of- 
mechanics (q.v.) which treats of the motion of 
matter. It embraces the discussion of the con- 
ditions under which the motion of matter is 
changed and the mathematical properties of 
this motion. Dynamics is sometimes divided 
into the two great Subjects statics and ki/netics, 
statics being the discussion of conditions under 
which there is no change in the motion; ki- 
netics, those under which there is change. Dy- 
namics of a '^particle” treats the motion of a 
geometricaf point endowed with mass. “Rigid” 
dynamics treats the motion of large, rigid bod- 
ies; i.e., those made up of particles so connected 
that they have no relative motion. 

DYN AMI C TJNITS. See Mechanical 
Units. 

DY'NTAMITE (from Gk. d6vapts, dynamis, 
power). Any explosive substance consisting of 
nitroglycerin and an absorbent, which is fired 
by detonation, is styled dynamite. The original 
one, consisting of nitroglycerin and an absorb- 
such as infusorial earth {Kieselguhr) or 
diatomaeeous silica, tripoli, rotten stone, etc., 
was invented in 1866 by Alfred Nobel. The quan- 
tity of nitroglycerin in their mixtures varies 
from 75 per cent down to 30 per cent of nitro- 
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glycerin, hut 40 per cent of nitroglycerin is 
given as the average amount* Nobel also made 
use of gunpowder as an absorbent. In the 
United States the absorbent often is an aid to 
combustion, and consists of a mixture of wood 
pulp and sodium nitrate, with small quantities 
of magnesium or sodium carbonate to neutralize 
any acid which may be present in the mixture. 
The product when thus formed is known as 
a straight dynamite, but nitrates, charcoal, and 
wood fibre may be used for the absorbing ma- 
terial. Perhaps the most powerful form of 
dynamite is the explosive or blasting gelatin 
also invented by Nobel, in 1876, where pyroxy- 
lin or soluble cellulose nitrate is dissolved in 
and a jelly-like mass produced. 
Wiieii Lnis material is mixed with wood pulp 
and potassium nitrate, the resulting product is 
known as gelatin dynamite. We have there- 
fore dynamites with an inert base and dyna- 
mites with an explosive base or dope. 

When ammonium nitrate is used in the com- 
position, we have ammonia dynamites. When 
di- and tri-nitroglycerin or nitrochlorhydrin or 
nitrosubstitution compounds are put in the 
dope, we have so-called L. F. (low-freezing) 
dynamite. For commercial use the dynamite is 
usually made up in sticks or cartridges 8 inches 
in len^h and 1 to 3 inches in diameter, which 
are packed in sawdust or cartons in cases 
rortjiining 50 pounds each. See Explosives; 
Nitkoglycerix. 

The United States census gives statistics for 
the production of dynamite in the United States 
as follows: 


TEAR 

PBODVCTS 

Pounds 

± 

1 Value 

1880 

30,626.738 

$622,671 

1890. . ; 

30,626,738 

4,253,032 

1900 

85,846,456 

8,247,223 

1904 

130,920,829 

12,900,193 

1909 

195,155,851 

18,699,764 


DYNAMITE CRUISEB. See Oroxakce, 
OloM^es of Cannon. 

DYNAMITE EABMING. A term which 
has come into popular use, designating more 
particularly that use of dynamite on the farm 
which enters into soil operations for the direct 
improvement of cultural conditions, as dis- 
tinguished from the much longer established 
uses of the explosive in clearing land of trees, 
stumps and bowlders, splitting stumps and 
logs, excavating for foundations, digging wells 
and post holes, and in other similar kinds of 
work. This particular use has for*its purpose 
the loo'-cning of the soil as a means for the 
removal of difficulties in drainage, aeration, and 
moisture absorption resulting as a rule from 
hardpan or otherwise similarly compacted con- 
ditions near or within a few feet of the sur- 
face. Many soils have the tendency to become 
compacted just below the depth of plowing, and 
the dense and hardened layer formed there 
is as impervious to water as are the typical 
bardpans. To remove these unfavorable con- 
ditions in a quick and effective manner the 
land is eubsoiled by means of dynamite if the 
cost of the operation does not outweigh pro- 
spective returns. The manner of procedure is 
largely determined by the character of the sub- 


soil to be broken, its thickness, and its depth 
below the surface. Holes 1% inches in diamerer 
are made with a soil auger or an iron bar at 
such intervals that the effect in the soil pro- 
duced by one explosion meets that of the ones 
next to it. For this reason the holes are gen- 
erally placed the same distance apart in both 
directions. When the holes are spaced 8 to 10 
feet apart, they are made from 2^/^ to 3 feet 
deep and half a stick or a whole stick of dyna- 
mite is used in each. Sometimes the holes are 
spaced only from 4 to 8 feet apart and made 
only about 2 feet deep. With this spacing and 
depth, a charge of ^^4 ^ stick of the explosive 

will generally have the desired effect. In thick 
hardpan the distance between holes ranges from 
15 to 30 feet and the charge, consisting of 1 
to 1^2 sticks, is placed about a foot above the 
bottom of the hardpan. The downward action 
of the dynamite explosion is quite marked, a 
charge placed 21/^ feet deep shattering even in 
heavy soils to a depth of about 4 feet. The 
best results with the holes 15 feet or more 
apart are secured by exploding a number of 
charges at the same time by meano of elec- 
tricity, but at the closer distances the explo- 
sion of each charge by itself with fuse and 
blasting caps serves the purpose. In preparing 
soil for tree planting the holes are made where 
the trees are to stand and the charges are most 
readily exploded individually. Before setting, 
the trees, any cavity that may have formed is 
filled to prevent the possible gathering of water, 
the more rapid drying of the soil, or the sink- 
ing of the tree with the probable settling of 
the soil. Dynamite is also used in opening the 
underlying soil of swampy places to allow the 
water to pass into the lower layers. It is also 
used in the construction of drainage and other 
ditches. In all this work a slow-acting or low- 
strength dynamite, designated as 25, 30, or 
40 per cent, carries the ‘-bafiii'Mg effect to 
greater distances in the soil and gives better 
results than a quick-acting or high-strength 
dynamite. 

DYNAMITE GtTN. See Am Gun. 

DYNAMO - EDECTRIC MACHINERY. 

Machinery in which mechanical energy is con- 
verted into electrical energy, or vice versa, by 
means of magnetic induction. According to this 
definition, every dynamo-electric machine is 
capable of serving either as a generator or as a 
motor, according to whether it is supplied with 
mechanical or electrical energy and whether it 
is therefore giving out electrical or mechanical 
energy respectively. In an electric generator 
mechanical energy is converted into electrical 
energy by means of continuous relative motion 
between electricaf conductors and a magnetic 
field, or fields, such motion causing the conduc- 
tors to cut the lines of force of the fields. In an 
electric motor electrical energy is transformed 
into mechanical energy by means of continuously 
supplying a system of electrical conductors with 
an electric current, which causes a magnetic 
force to act between the conductors carrying it 
and the magnetic field, or fields, thereby produc- 
ing continuous relative motion between the con- 
ductors and the magnetic fields. 

The preceding definitions are general and nec- 
essarily technical. To comprehend them fully 
a knowledge of the fundamental principles in- 
volved in the operation of dynamo-electric .ma- 
chines is necessary. They may, however, be in 
a measure elucidated by a deseriptiye defini- 
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tion as follows : All generators consist essentially 
of one or more electromagnets between the poles 
of which an armature, consisting of a soft 
iron core wound with coils of insulated copper 
wire, is made to revolve very rapidly by means 
of a steam engine, a water wheel, or other prime 
mover. The current produced in the generator 
may be transmitted by wires to a considerable 
distance and there be converted into mechanical 
energy again by being made to pass through 
another machine, similar and often identical in 
construction, and there cause the armature to 
revolve, and this revolution may be employed 
to do any kind of mechanical work. This second 
machine, working in reverse order from the first, 
is an electric motor. This description makes it 
clear, as do the preceding definitions, that to un- 
derstand thoroughly the dynamo-electric machine 
requires a knowledge of three great branches of 
science — magnetism, electricity, and mechanics. 
The necessity for this special knowledge makes 
the subject of dynamo-electric machines a diffi- 
cult one to discuss in universally familiar terms. 
At best, therefore, only an indication of the 
structural details and operating principles in- 
volved is possible under such conditions. 

fundamental Principles. To imderstand 
the fundamental principles involved in tlie oper- 
ation of dynamo-electric machines, consider first 
two magnetic poles, N and /S, of opposite polarity 
placed near to each other, as in 1. Between 
the poles N and is a field of magnetic force 


c 



D 

Fig. 1. 


cornposed of so-called lines of magnetic force, 
which may be pictorially indicated by parallel 
lines, as is done in the illustration. If a con- 
ductor, e.g., a round copper bar C, is placed in 
the magnetic field, with its axis horizontal and 
perpendicular to the lines of force^ and is raised 
and lowered along the path CD so as to cut the 
lines of force, an elect roinotive force is set up 
or induced in the conductor. The magnitude of 
the electromotive force produced in the conductor 
depends upon the rate at which the lines of 
force are cut. Owing to this electromotive force, 
one end of the conductor is raised to a higher 
electrical potential than the other, in conse- 
quence of which there is a tendency for electricity 
to flow along the conductor, and if its two ends 
are electrically ioined by a conductor exterior 
to the rsiagn.'tio field, a current will flow through 
tliis circua. If the gap between the poles JSf and 
8 were infinite in extent in the direction CD, 
and if the conductor G in its motion along this 
infinite path were supplied with some sort of 
slidihg contacts, so that a closed circuit would 
be maintained, the device would possess all the 
essential features of a generator or of a motor. 
An equivalent condition is secured (1) if the 
magnet is bent so that the N and 8 poles facfe 
each other across a narrow gap; (2) if the con- 
ductor C is arranged so as to rotate in the gap 
between the N and 8 poles as a radius pivoted 
on the common axis of N and 8; and (3) if slid- 
ing contacts are provided at the centre of rota- 
tion and at the extremity of the conductor out- 
side of the polar farces; the device then be- 


comes a homopolar generator or motor. The 
conductor G may be replaced by a rotating metal 
disk with similar contact devices. 

The form of machine just described is note- 
worthy chiefly because of its simplicity and the 
fact that it was the first form to he invented. 
All commercial machines now in use operate in 
such a manner that the conductor moves alter- 
nately forward and backward through the field 
of force. To illustrate, if the conductor G 


C 



Fig. 2. 


(Fig. 2) be attached to the circumference of a 
cylinder or other round body, which rotates 
about an axis A perpendicular to the paper, it 
will cut the lines of force by alternate down- 
ward and upward motions. An electromotive 
force in one direction will be generated in the 
conductor C as it is going up, and in the opposite 
direction as it is coming down. If the ends of 
G are h'cag' t to the shaft A and formed into 
rings a •■OUT -! ii, brushes bearing on these rings, 
if connected to an external circuit, will receive 
an (urrent, i.e., one which flows first 

in (TO then in the opposite direction. 

Machines of this description are called alterna- 
tors; the rotating part is called the armature; 
the pole pieces, A" and 8, with the remaining 
magnetic circuit, are called the field; and the 
rings around the shaft are called collector rings. 
If the current collected is to flow always in the 
same direction in the circuit which is external 
to the machine, some device must be provided 
to change automatically the connection between 
the armature circuit and the external circuit. 
Such a device is called a commutator. Its opera- 
tion may be explained as follows: If in Fig. 2 
the ends of the conductor G are brought down to 
the shaft A and extended across to the opposite 
side of the shaft, and then parallel to it so as 
to make the complete loop shown by Fig. 3, it 
will be obvious that the electromotive forces gen- 
erated in the two sides of the loop will be oppo- 
site in absolute direction, as indicated by the 
arrows, hut in the same direction as regards the 
conductor itself. 

If now the two 
ends w and n of 
the loop are at- 
tached to two 
half ri up mi 

which bru-^ <- ■> 
and b, composed 
of thin strips of 
metul or other 
conducting mabi- 
rial, rest, and 
those brushes are 
pla< (‘d at such 
points that they 
pass ’ from one 
half ring to the other at the sarhe moment that 
the conductor G ceases cutting lines of force in 
one direction and begins to cut them in the 
oilier direction, the current in the external cir- 
cuit c will always be in one direction. Machines 
of this description are called direct-cury'e7it ma- 
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chines. When the machine is operated as an al- 
ternator as first described, the direction and in- 
tensity of the current may be represented by the 
ordinates or vertical distances from the axis 
OX of the curved line ABCD in Eig, 4,, of 



which the abscissse or distances along the axis 
represent time. To illustrate, the distance A E 
represents the time of one complete revolution 
of the conductor. For half this time the current 


B D 



Jt c E 


is in one direction represented by the curve above 
the axis and has an intensity rising from noth- 
ing at to a maximum at B and then falling 
to nothing at O. For the other half of this time 
the direction of the current' is represented by 
the curve below the axis and has an intensity 
in- from nothing at (7 to a maximum at 
/> a 1 1(1 ; ■ en decreasing to nothing again at E. 
When the machine is operated as a direct-cur- 
rent machine, the current produced may be rep- 
resented by the curve ABODE in Fig. 5, 
of which the ordinates and abscissse have the 
same sign ili( a nc(i as in the curve previously ex- 
plained. it will be noted that the curve being 
always above the axis shows the current to flow 
always in one direction, but to fluctuate in in- 
tensity. This excessive fluctuation is due to the 
fact that there is but one rotating coil, as shown 
by Fig. 3. Were another coil at right angles to 
the first to be added to the armature, the maxi- 
mum electromotive forces in it would occur at 
the moments when there were no electromotive 
forces acting in the first coil. Likewise, if many 
coils are employed, the maximum electromotive 
forces generated in the several coils will occur 
at different instants, and if these coils are so 
connected that their electromotive forces are 
added to one another, the 
fluctuations will neutral- 
ize each other and the cur- 
rent obtained will be more 
uniform. 

Thus far in this discus- 
sion the existence of a 
magnetic field has been 
assumed without inquiring 
in what manner it was 
provided. The manners in 
which such fields may be 
provided will now be de- 
scribed. In the earliest 
machines, and in many 
used for ignition purposes 
and the ringing of tele- 
phone sighals,^ the field is provided by a perma- 
nent magnet which may be of the form shown 
by Fig. 6. In all machines of any considerable 



size, however, the permanent magnet is replaced 
by an electromagnet. The method of producing 
such a magnet is indicated diagrammatically by 




A 


N 



Fig. 7. 


Fig. 7, in which the cast-iron or steel yoke A is 
wound with a coil of wire, a a. If a current flows 
through the winding in the direction indicated by 

the arrow, mag- 
netic poles will he 
produced at N and 
and a magnetic 
field will exist be- 
tween them. The 
parts of the mag- 
net may differ 
much in form and 
arrangement, but 
a magnetic circuit 
AXS interlinked 
or wound with an 
electric circuit a a-, 
is an essential 
feature. A direct 
current is re- 
quired for excit- 
ing the field. 
This may be ob- 
tained from some external source, or, in the 
case of a direct-current generator, from the 
machine itself. There are three ways in which 
this self-excitation may be accomplished. If 



current is taken 
from the positive 
brush and led di- 
rectly through the 
magnet winding and 
back to the negative 
brush, as shown by 
Fig. 8, the magnet 
is in parallel or 
shimt with the ex- 
ternal circuit, and 
the machine is called 
shunt wound. In a 
shunt-wound m a - 
chine only part of 
the current gener- 
ated passes through 
the magnet winding. 

If, however, all of 
the current coming from the armature passes 
through the field magnet and then go('s to the ex- 
ternal circuit, as shown by Fig. 9, the machine is 
called series wound. Tf both shunt and series 
windings are employed, the machine is defined 
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as compound wound. Compound windings are 
of two classes, defined as long slixmt and short 
shunt. In the former the current used in the 

shunt windings is 
also passed through 
the series wind- 
ing along with the 
main current, as 
shown by Fig. 10. 
In the latter the 
current from the 
shunt coils passes 
directly back to the 
armature, avoiding 
the series turns, as 
shown by Fig. 11. 
Tlie field magnets 
of alternators are 
excited by a cur- 
rent from a source 
exterior to the ma- 
Fig* 10. chine, usually from 

an auxiliary direct-current djmamo, called the 
exciter, *1116 relative arrangement of the field- 
magnet winding and the exterior circuit in sep- 
arately excited generators is shown by Fig, 7, 
The machines shown 
in these various dia- 
grams, and in fact 
all the machines so 
far mentioned, have 
had but two mag- 
netic poles. It is 
evident, however, 
that there may be as 
many pairs of poles 
as is desired, so long 
as the armature 
connections are ar- 
ranged to corre- 
spond. Machines 
having only one pair 
of poles are csdled 
bipolar machines; 
machines having two 
or more pairs of poles, are called multipo- 
lar, Most machines now built, except those of 
very small size and those driven at very high 
speed, are multipolar machines, a typical form 
being shown in Fig. 12. There are usually as 
many brushes bearing on the commutator as 
there are field poles, but this is not absolutely 

necessary, since 
the armature con- 
ductors may be so 
connected as to re- 
quire only two 
brushes. The lat- 
ter practice is fol- 
low^ in street- 
railway motors- 
Materials. The 
materials entering 
into the construc- 
tion of the various 
parts of dynamo- 
electric machines 
are as follows: 
The magnetic cir- 
cuit in the field is 
usually composed of east iron or steel. The pole 
pieces may he of the same material as the Jdeld, 
or they may be composed of soft iron laminse, 
or sheets, placed edge on to the shaft of -the 
machine. In small and medium-sized machines 
Von. Vn.— 25 


the base and pillow blocks of the armature shaft 
are nearly always east in one piece with the 
field. The body of the armature upon which the 
conductors are wound is always built up of iron 
laminae placed edge on to the shaft. The object 
of using laminae here and in the pole pieces is 
to prevent electric currents from flowing in the 
iron of the armature itself. Such currents would 
absorb power and needlessly heat the armature. 
The conductors themselves in both the field and 
the armature windings are copper wires or bars 
carefully insulated from the iron parts and from 
one another by cotton thread, or cloth, paper, 
cardboard, mica, etc. The commutator of direct- 
current machines is built up of copper segments 
separated by strips of mica. The brushes that 
bear upon the commutator in most modern ma- 
chines take the form of blocks of carbon. In al- 
ternating-current machines there is no commu- 
tator, it being replaced by copper, brass, or iron 
rings. 

Historical Development. In the preceding 
paragraphs the several parts of dynamo-electric 
machines and the functions which they exercise 
have been described, and the attempt has been 
made to elucidate briefly and nontechnically the 
principles at the basis of their operation. An 
account will now be given of their development, 
and afterward the several types of machine in 
commercial use will be described. 

The principle cf ('le< tromagii<-tic induction, 
upon which the opiraticm of the d\ namo-electric 
machine is based, was discovered by Michael 
Faraday in 1831. In his first experiments Fara- 
day produced a current in a coil of wire by 
starting or stopping a current in a neighboring 
coil. He tl'-'-n gr r.r it- ted currents in a coil by 
moving it In ■»‘‘o I’m- j;»' les of a magnet. His 
first electric motor was a homopolar machine. 
A disk of copper was so mounted that it could 
rotate between the poles of a permanent magnet 
transversely to the direction of the lines of force. 
When a current was applied at the axis of the 
disk and led off at the periphery, the disk rotated 
continuously. Faraday constructed a number of 
machines upon this principle, one of which con- 
sisted of a copper hollow cylinder closed at one 
end and hung over and inclosing a bar magnet. 
The cylinder rested upon a vertical pivot at the 
closed end and the open end dipped into a cup 
of mercury. When a current was caused to 
traverse the cylinder lengthwise, the cylinder 
rotated continuously about the magnet. Fara- 
day’s next machine employed a rotating rec- 
tangle of wire like that shown in Fig. 3 above, 
except that no magnet was used such as is 
shown in the drawing. When the axis of the 
rectangle wa^ placed east and west and the 
rectangle was rotated, alternating currents 
could be drawn from slip rings attached to the 
coil, or, by employing a commutator, direct 
current could he obtained. It will be, noted 
that the only magnetic field employed was 
that of the earth. The first machine to give 
a continuous current was constructed^ by Sir 
Charles Wheatstone, an Englishman,, in 1841. 
The armature of his machine was wound with 
Bix coils, each of which was connected to the 
brushes onlv at the instant when it was at its 
greatest activity. The use of electromagnets 
instead of permanent magnets for the field was 
patented by Wheatstone and Cooke in 1845. A 
self -excited machine was constructed by Jacob 
Brett in 1848. The drum-wound armature in 
which the conductors are wound on the outside 
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of an iron cylinder or drum was introduced by 
Werner Siemens at about tbe middle of the last 
century. At about the same time or a little 
later a type of armature constructed in an 
entirely different fashion was introduced by 
Gramme. Instead of winding the wires on the 
outside of a cylinder placed between the mag- 
net poles, he wound them upon an iron ring. 
The Gramme-ring type of armature was at one 
time extensively used, but it has almost en- 
tirely disappeared from use at the present time. 
Designs of multipolar machines began to ap- 
pear about 1880, and it was at about that time 
also that engineers began to study the prin- 
ciples entering into the design of dynamo -elec- 
tric machines for commercial purposes- Since 
1880 the greatest development has been in the 
direction of improving details of design and of 
mechanical construction. 

Commercial T3rpes. Turning now to the dif- 
ferent types of dynamo-electric machines in use, 
it may be said in general that as they are now 
built in Europe and in America such machines 
differ in very few and in nonessential particu- 
lars. Only what may be called the standard 
types of dynamo-electric machines now in com- 
mercial use are described below. 

Constant-current, direct-current machines were 
formerly much used for series arc lighting (see 
Electkic Lighting) . The essential feature of 
such a system is to maintain a constant cur- 
rent through the lamps, independent of the num- 
ber of lamps in circuit, which of course neces- 
sitates a variation in pressure or voltage at the 
terminals of the dynamo. The required regu- 
lation of pressure in the old types of arc-light- 
ing machines was accomplished hy an automatic 
shifting of the brushes, causing some of the 
coils to act in opposition to other coils, thus 
counteracting each other and reducing the volt- 
age, or vice versa. In modem practice, the 
direct-current series arc is extensively used 
in conjunction with constant-current mercury- 
arc rectifiers which conveit nlf ■' f rn fri.T current 
from standard constant p(i<'M j,! - uin - into 
a direct current of constant value. Alternat- 
ing-current series lamps are supplied through 
constant-current transformers. See Rectifieb; 
Tbahsformer- 

By far the greater number of direct-current 
generators are ‘constant-potential machines and 
are, if they are not separately excited, either 
shunt wound or compound wound. (Generators 
of this type are used for supplying current for 
electric street railways, incandescent lighting, 
electrolytic work, and other purposes for which 
a direct current of comparatively low voltage 
is desired to be supplied at a constant potential 
irrespective of the doad. In separately excited 
or shunt-wound machines the regulation of the 
current to constant potential is usually per- 
formed by inserting a rheostat or variable re- 
sistance in circuit with the field winding. 
increasing or decreasing this resistance, usually 
hy hand, the field current and therefore the 
electromotive force are decreased or increased'. 
Tn compound-wound machines the regulation is 
accomplished as follows: When there is no load 
upon the generator, the excitation of the mag- 
nets is produced entirely by the shunt winding, 
but as the load is increased the current flowing 
through the series coils aids that in the shunt 
coils, thus producing stronger fields and increas- 
ing the electronaotive force at the generator ter- 
minals. The exact regulation of generators to 


the proper terminal voltage is now largely ac- 
complished by an automatic device which con- 
nects across the terminals of the control rheo- 
stat a low-resistance shunt at intervals whose 
frequency varies with the degree of regula- 
tion required. Small direct-current generators, 
whether operated at constant current or constant 
potential, are usually driven by belting from 
the engine or other prime motor, but large ma- 
chines, in modern practice, are connected directly 
to the shaft of the prime motor. Typical direct- 
current constant-potential generators are shown 
on the '■ ges. 

The ■ ■ ‘ machine used as a motor 

will now be considered. If a dynamo-electric 
machine which has been connected for working 
as a generator be supplied with a current from 
an exterior source instead, it will run as a motor, 
the direction of the rotation depending upon the 
manner of the field excitation. A series ma- 
chine, since both the armature and field currents 
are then reversed, will run in the opposite direc- 
tion from that in which it was driven as a gen- 
erator with the same electric polarity. A shunt- 
wound machine will rotate in the same direction 
when run as a motor as it did when driven as a 
generator, for, while the armature current is re- 
versed, the field current remains unchanged in 
direction. A compound-wound machine will ro- 
tate in the same direction or in the opposite 
direction as a motor that it did as a generator, 
according as the shunt winding or the series 
winding is the more powerful; and while the 
field excitation as a generator was the sum of 
the series and the shunt windings, the field ex- 
citation as a motor is their difference. Another 
peculiarity of the dynamo-electric machine when 
operated as a motor which requires to be noted 
is that in such a machine operating as a genera- 
tor there is only one electromotive force acting, 
but in the same machine operating as a motor 
there are two opposed electromotive forces act- 
ing. The reason for this is that the armature 
of a motor revolving in a field has an electro- 
motive force induced in it exactly as in a gen- 
erator. The direction of this induced electro- 
motive force is, however, such as to oppose the 
current flowing through the armature under the 
influence of the external supply of electromotive 
force. Therefore this pressure, which is induced 
in the armature of a motor, is called counter 
electromotive force. 

The current in the armature is due and pro- 
portional to the difference between the applied 
electromotive force and the counter electromotive 
force. The counter electromotive force is pro- 
portional to the product of the speed of the 
conductor and the field strength. It is evident 
that when the armature of a motor is at rest 
there is no counter electromotive force acting, 
and that the highest speed it may reach is that 
at which the counter electromotive force equals 
the applied electromotive forCe. Tn starting up 
a motor an external resistance has therefore to 
be provided to take the place of the counter 
electromotive force in order to resist an excessive 
inrush of current to the motor and prevent pos- 
sible destructive action from it before the inertia 
of the armature has been overcome and rotation 
begun. This exterior resistance is commonly 
provided by a starting box, or rheostat, which 
is a device "by which the current is gradually ap- 
plied. Ilestructive currents may also arise dur- 
ing operation from various causes, and, to pre- 
vent damage from these, automatic attachBaents 
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are often provided, whicli open the circuit and 
stop the current. The turning effect or moment 
of an armature, technically known as its torque, 
is proportional to the product of the armature 
current and the strength of the magnetic field. 

The effect of changes of load on the perform- 
ance of a motor will be briefly considered. An 
increase in the mechanical load demands a torque 
greater than that being developed and tends to 
reduce the speed of the motor. The falling speed 
reduces the baek electromotive force of the ar- 
mature and so causes it to take an increased 
current sufficient to provide the required torque 
at steady speed. Conversely, if the load is re- 
duced, an increase of speed occurs, and the cur- 
rent through the armature is reduced- If the 
field strength is only slightly affected by the 
changes in armature current, as in the shunt 
motor, the natural changes of speed with load 
are small, and the motor is adapted to service 
requiring approximately constant speed. In the 
series motor, however, the field strength varies 
^eatly with the armature current, and an 
increased torque requirement involves a marked 
speed reduction. Conversely, the series motor 
increases greatly in speed with a fall of load 
and may rise to a dangerous speed if the load 
is entirely removed. The series motor finds its 
field where heavy torque at low speed and high 
speeds at light loads are desired, as in railway 
operation. 

The of the speed of a shunt motor 

rests upon r>o principle that at any load the 
speed must be such as to cause the armature to 
develop the proper counter electromotive force. 
If the field strength is reduced, the speed tends 
to rise. If the voltage applied to the armature 
is reduced while the 's kept 

constant, less counter <! is re- 

quired, and the speed falls. Speed-control sys- 
tems for ^unt motors are therefore of two gen- 
eral types, viz., those which adjust the field 
strength by mcreasing or reducing the resist- 
ance of the field circuit and those which vary the 
voltage applied to the armature. For very wide 
ranges of control these two systems are often 
combined. Very wide ranges of speed are apt 
to cause motors to spark badly at the commu- 
tator, and a special form of field structure is 
often employed to correct this tendency. Nar- 
row poles with series windings are placed mid- 
way between the main shunt-wound poles and 
serve to produce in those armature coils wliose 
connections are being reverse.d at any instant 
local electromotive forces which overcome the re- 
luctance of the currents in those coils to reverse. 

Probably the form of motor which is used in 
the great^t numbers is the direct-current street- 
railway motor. A series-wound motor operat- 
ing on a constant-potential circuit is univer- 
sally used for street-railway work. These 
machines have to be unusually sturdy to with- 
stand the conditions of service which require 
them to endure the shocks and jolts due to rough 
tra^, aes well as the dust, mud, slush, and rain 

^ sterns ;and dirty streets, and often th^ abuse 
igiisiQtras^^^pr careless motormen. .Street-rail- 
way one ofi which is illustrated by 1^. 

with four pblefe, but 
use plae^ in such 

a posiMon as? to\he easily accessible. The field 
frame whibh^ eaarries' bhe- poles is made of su(^ 
shape* as to inelose.aljl the workiii^ .parts and 
thus protect them firom dirt and moisture. 

It is general praotiee to e(|!iip each trolley car 


mth at least two motors and to regulate the 
speed of the car in the following manner: First, 
the two motors and a resistance are connected in 
series. The resistance is then cut out step by 
step rmtil the two motors are operating in series 
on 500 volts. This is called a running connec- 
tion. To increase the speed further, the motors 
are placed in parallel with a resistance in series 
with both. This resistance is then cut out step 
by step until the motors are each operating on 
500 volts. This again constitutes a running 
connection- A further change is sometimes ef- 
fected by placing a small resistance in shunt with 
the fields when all the series resistance is out. 
This reduces the field flux and causes a higher 
armature speed to maintain the necessary coun- 
ter electromotive force. A car governed in this 
way has four running connections. On heavy 
cars, such as are used in elevated-railway or 
interurban service, four motors are used on each 
car. In this case the motors are governed in 
two series-parallel combinations, as if there were 
two separate cars goxerried by one controller, 
lu many of the rtxicntly instalh^d interurban sys- 
tems the trolley voltage is either 1200 or 2400. 
In such systems the unit of control is a pair of 
motors connected in series. The different con- 
nections are made hy a motorman, who operates 
a handle on top of a controller. Each different 
combination is called a point, or notch. A 
pointer fixed to the controller handle indicates 
at what notch the car is running. A controller 
is almost invariably placed at each end of the 
car and is familiar to every one as an upright 
cylindrical device with a cranklike handle on its 
top. The interior of an ordinary street-ear con- 
troller is shown in Fig. 14. The wires from the 
trolley, from the field, from the armature, and 
from the different terminals of the series and 
shunt resistance are brought up under the car to 
terminals on a connecting board in the botto^m 
of the controller. On this connecting board there 
is also a switch, which enables an injured motor 
to be cut out without interfering with the opera- 
Mon of the other. From the connecting board 
conductors are run to terminals called fingers, 
©r wip^ Mounted on an insulating cylinder, 
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TLjower frame drapi>ed, showinif axaaaature in position. 

which may he revolved by the controller handle, 
are insulated sectors, which at various angular 
positions of the. cylinder make' el^frical connec- 
tions between various^ wipes and give the prpper 
eomiections for flie various points , or notches. 
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A smaller cylinder connected to a reversing lever 
is situated to the right of the main cylinder. 
This has contact sectors which are arranged so 
as to enable the motorman to reverse the direc- 



tion of rotation of both motors or to cut them 
out entirely. 

Eor power distribution in factories, both series 
and shunt motors are used. The series motor is 
employed where a powerful starting effort is re- 
quired, as on cranes and hoists, but where close 
speed regulation is unimportant. The speed of 
the shunt motor may be controlled by controlling 
the applied electromotive force, as explained 
above, and the shunt motor is thus especially 
adapted for driving machines at constant speed 
or at speeds requiring definite adjustment. The 
characteristics of the compound-wound motor 
are intermediate between those of the shunt and 
series motors. 

Converters, Dynamotors, Boosters, etc. Be- 
fore passing to the subject of alternating ma- 
chines proper, some types of machines possess- 
ing certain special properties which make them 
extremely useful devices under certain circum- 
stances will be briefly considered. If the arma- 
ture winding of any direct-current dynamo be 
tapped at two points which are opposite in 
phase, i.e., represented by a distance equal to 
that between two consecutive field poles, and 
these taps are led to two slip rings upon the 
shaft of the machine, alternating currents may 
be drawn therefrom. If the machine be run as a 
motor by supplying it with direct current de- 
livered to the direct-current brushes, then al- 
ternating currents may be drawn from the slip 
rings. If, after the machine is brought up to 
full speed, alternating current of the same peri- 
odicity, or the same number of alternations per 
minute, as the machine will produce when run 
as a generator at this speed, be supplied to the 
slip rings, it will run as a synchronous motor, 
and direct current can be drawn from the regular 
direct-current brushes. To summarize, then; by 
simply tapping the armature winding of a di- 
rect current dynamo in the manner described. 


a machine is produced which will act as an alter- 
nating-current generator as well ; which will 
transform direct current into alternating, and 
which will also transform alternating current 
into direct current. According as the machine 
is used for the first, second, or third of these 
purposes it is called a double-current generator, 
an inverted converter, or a rotary converter. 
These machines are most commonly employed to 
transform alternating current into direct cur- 
rent and are commonly termed rotary con- 
verters. One of the principal uses of rotary 
converters is in electric-railway operation, where 
the distance of transmission is great. For long- 
distance transmission alternating current is de- 
sirable, since it may be raised easily to a higher 
potential, as will be explained below. The cur- 
rent for operating the car motors is usually, 
however, direct current, so that, when energy is 
transmitted in the form of alternating currents, 
rotary-converter substations are placed at inters 
vals along the line to convert the alternating 
current to direct current for distribution to the 
trolley line. Rotary converters are usually oper- 
ated on the three-phase alternating-current sys- 
tem as described below under A.lternating-Cur- 
rent Machines. A dynamotor is a transforming 
device combining both motor and, generator action 
in one magnetic field by employing two arma- 
tures or one armature having two separate 
windings. These machines enable one to take 
direct current from a system of supply at one 
voltage and deliver it at another voltage to a 
circuit in which it is to be utilized. They are 
used in electroplating works and for various 
minor purposes. Motor generators are trans- 
forming devices consisting of two machines, a 
motor and generator, mechanically connected. A 
booster is a machine inserted in series in a cir- 
cuit to change its voltage and may be driven by 
an electric motor or otherwise. Boosters are 
used extensively in street-railway systems. 

Alternating-CurrerLt Macliines. Dynamo- 
electric machines for generating alternating cur- 
rent have been mentioned several times in the 
preceding pages. Before proceeding to discuss 
this type of dynamo it will be desirable to define 
the terms ‘^single phase,” ‘^two phase,” and 
^^three phase,” which will be frequently used in 
this discussion. All the alternators so far mem 
tioned have been single-phase machines. If in 
Fig. 3 slip rings had been substituted for the 
commutator, the armature winding there shown 
would deliver a current which would reverse 
twice during each revolution of the armature. 
If another winding be added, the position of 
which on the armature is at right angles to the 
first, and this winding he also provided with slip 
rings, it will likewise deliver an alternating cur- 
rent which will be of the same periodicity as 
that delivered by the first. It is evident, how- 
ever, that the current in the second winding will 
come to its maximum value one-quarter period 
later than in the case of the first winding. The 
currents in the two windings are said to differ 
in phase by a quarter of a period, and the ma- 
chine* is spoken of as a quarter-phase or two- 
phase machine. If the values of the currents 
are plotted as ordinates (verticals) in a diagram 
where the abscissae (horizontals) represent time, 
the curves produced will be like those shown in 
Fig.: 15, where the distance from a to h repre- 
sents the time of one revolution, or two alterna^- 
tionsy and the distance from a to e representjs 
one-quarter of a revolution, or the time elapsing 
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between tbe instant when the current in the first 
w*' * jro to the instant when the current 

I winding is zero. If about the cir- 

cumference of the armature there were three 
wires spaced at equal distances, and these wires 
were connected at a common junction at one end 
of the armature and to three separate slip rings 
at the other end, the currents flowing in the 
three wires would reach their maximum at 
periods one-third of a revolution from each 
other, and the resulting curve diagram would be 
as shown by Fig. 1$. To apply the explanation 
given above to multipolar machines, the terms 
‘‘complete revolution” and ^‘circumference of the 
armature” should he understood to mean time 
taken by a conductor to pass by two poles and 
space upon the armature covert by iwo poles* 
Also, while the explanation considers only alter- 
nating machines which have stationary fields 
and rotating armatures, it is evident that the 
rotative mobility of the two may be reversed. In 
faety in most large msaehines directly connected 
to the prime motor, the field is the rotating part. 
In this case the armature connections are merely 
fixed taps, and the exciting current is supplied to 
the field through slip rings. In the inductor 
alternator both the field winding and the arma- 
ture are stationary, the only revolving part 
being the inductor — a laminated iron core with 



polar projections which cause the magnetic lines 
of force to cut alternately into and out of the 
armature coils and so induce electromotive forces 
in them. ’ 

The so-ealled "turbogenerator” is a type of 
dynamo-electric machine that mm*it8 particular 
mention, as it is becoming more and more ex- 
tensively used, especially for large alternating- 
current generators. The lower limit to the size 
of a generator for a given output is fixed by the 
maximum speed for which the prime mover can 
he designed — at least this is true if the genera- 
tor is directly connected to the engine shaft, and 
for large \mits this is the only practical way. 
The speed of a reciprocating ^gine ^ of high 
power must necessarily be slow, and t in conse- 
quence the size of the generator soon becomes 
prohibitive, both on account of the difficulties of 
construction and the space which the finished 
machine occupies. However, these difficulties 
are overcome by employing a steam turbine 
Oq.v.). as the prime mover. The characteristic 
feature of such a machine is that it must be 
run at exceedingly high speeds, and in conse- 
quemge^tkc connected generators must be designed 
to w^ltefcand the enormous strains resulting from 
this high srqtative speed. This is jwcompli^ed 
by til^ revolving part as small* iA diam- 

eti^ .as tfeaSit^ and .using in its constructio-n 
only ifsum 'Sfe^ong^st ;material ; in Ksase of al- 

tern^btmgigiri^i turbogenerators the Tcvolving 
part ia. inwaa^iapyfy^ sfche^ field, core' of which 
is , usually, made ste^ and the field 

winding of in&id^#edt igiopp^ strap hpld in place 
by bars of pho^ho-r bronze., 


Alternating-current motors may be classed as 
synchronous and as nonsynchronous. The rotary 
converter above described represents quite well 
the first class. Such motors are not in extensive 
use, on account of the fact that they must be 



brought up to full speed before they can be 
thrown into circuit. They, of course, run at the 
same speed as, or keep in step with, the gener- 
ator which is furnishing the current. Non- 
synchronous motors are of two kinds, the induc- 
tion motor and the recently developed alternat- 
ing-current coinniutjaing motor. In order to 
explain the in<]iic*tioii Tnot«ir an interesting prop- 
erty of polyphase or multiphase current must be 
described. In Fig. 17 is shown, diagrammat- 
ically, a four-pole electromagnet. If a current 
is sent through the coils on the two poles A and 
A', there will be established a magnetic field 
across from A to A' in the direction of the arrow 
No. 1. Similarly, if a current is sent around 
B and B% a magnetic field will be established 
across from .5 to B' in the direction of arrow 
No. 2. If both current.- .ir-* n-)W’iig at the same 
time and are of equ.il iii(‘ resultant 

field will be in the o’ a'*row No. 3. 

Now, if the A current and the B current are 
alternating and differ in phase 90®, i.e,, if the 
A current has its maximum value when the B 
current is zero, and vice versa, then starting 
with the A current at its maximum the mag- 
netic field between the poles will at first be in 
*the diyeotion of arrow No. 1 ; then, as the B 
current ^n('re^x^(‘s find the A current decreases, 
the field will cdiaiigo in direction, until when the 



A and JEf currents are ^ual it will bo* in the di- 
rection of arrow No. 3; as the A current eontin- 
uWta !dei!(^eas,e, to .^roj.and fih& B current to in- 
nrea^ to its maxiinui%' direction of the- field 
will change into .that, of .arrow No. 2; then as the 
A current takes a n^ative value and the. B cur- 
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rent decreases from its maximum, the field will 
continue to change its direction, until, for a com- 
plete cycle of either the A or B current, the field 
will have taken all possible directions, about the 
point 0; in other words, the magnetic field will 
rotate with a period of revolution equal to the 
period of the current. If then an armature is 
mounted between the poles, and this armature 
is provided with a winding which is short-cir- 
cuited upon itself, the moving magnetic field 
will induce currents in this winding. These 
currents will in turn set up a second rotating 
field tending to oppose the rotating field due to 
tile fixed coils A A' and BB% and the pull be- 
tween the two fields will cause the armature 
to revolve. Such a device is called an induc- 
tion motor. In actual practice the field, or 
stator, of an induction motor is provided with 
a so-called distributed winding similar to that 
on the armature of a direct-current motor, so 
that there are no polar projections as shown in 
the figure, but the effect of this winding is equiv- 
alent to that of the simple winding discussed. 
It will be obvious that three-phase currents 
could be used as well as two-phase currents. 
^iM_rl('-pI induction motors are also made in 
small sizes, but the principle according to which 
they operate is somewhat more intricate than 
that governing polyphase motors. Polyphase- 
induction motors are capable of being used for 
practically all the purposes to which shunt- 
wound direct-current motors are applied, and 
with proper controlling appliances may be used 
with more or less success in place of the series 
direct-current motors. They are simple in con- 
struction, have no moving contacts, and do not 
easily get out of order. They have been exten- 
sively employed in mills and factories, and in 
Europe they are used to propel electric-railway 
cars. Induction motors vary greatly in con- 
struction; the simple induction motor, however, 
is essentially a constant-speed machine. Like 
all other types of dynamo machine, the induction 
motor may be employed as a generator. To 
obtain this result, the armature must be driven 
faster than the revolving field, and polyphase 
currents must be supplied to the fixed element 
from some outside source to produce the requi- 
site excitation. 

The development of the alternating-current 
single-phase series motor is the result of the 
demand for an economical traction system for 
long-distance and heavy-railway work. The 
transmission of large amounts of electrical en- 
ergy for any considerable distance is most eco- 
nomically accomplished by means of alternating 
currents; (See Power, Transmission or.) If 
direct-current motors are used, this energy has 
to be transformed by means of static trans- 
formers and rotary converters into direct cur- 
rent at a comparatively low pressure, and this 
low-pressure direct-current energy transmitted 
from the transforming station to the motor. 
The advantages resulting from the employment 
of a suitable alternating-current motor are the 
elimination of the rotary converters and their 
attendant expenses, and an increased efficiency 
in the secondary transmission, as the final re- 
duction of pressure to the value required at 
the motor can be accomplished by means of a 
small transformer carried on the car. Neither 
the synchronous nor induction motor is suitable 
for this purpose, for neither of them possesses 
the two essential features of a traction motor — 
large ' tractive force at starting and high * effi- 


ciency over a wide range of speed. The three- 
phase induction motor is employed to some extent 
both in Europe and America, mainly in moun- 
tainous regions with fairly long runs between 
stops. Where starts and stops are frequent, a 
series type of motor has marked advantages, due 
to its great torque at low speeds. 

An ordinary direct-current series motor will 
run on an alternating circuit, since the direction 
of rotation is independent of the direction in 
which the current passes through the motor (a 
direct-current motor can be reversed only by 
changing the connection of the field and arma- 
ture leads relative to each other), but at a 
great reduction in efficiency and power factor, 
due to certain peculiarities of alternating cur- 
rents of too technical a nature to be considered 
here. However, these difficulties can be largely 
overcome by suitably ■ . • • . various 

parts of the machine. "types of 

single-phase motors have thus been developed, 
the “series’’ motor and the “repulsion” motor. 
Both these types are alike in having an arma- 
ture essentially similar in construction to that 
of the direct-current series motor. In the series 
type the field winding is similar to that of a 
direct-current machine, except that the iron 
used in the poles and yokes is laminated; the 
field and armature are connected in series. In 
the “repulsion” motor the field is similar to that 
of an induction motor; the brushes are short- 
circuited, and there is no electrical connection 
between field and armature. The armature acts 
like the secondary of a static transformer, and 
the brushes are set so as to maintain a constant 
repulsion between the primary (field) and the 
secondary ( armature ) . 

The controlling system for alternating-current 
motors contains no resistance, the necessary 
variations in pressure to secure a uniform ac- 
celeration at starting being accomplished by 
means of a devise called a potential regulator, 
which is essentially a static transformer with 
its coils movable with respect to each other. 
In an alternate type of control the reducing 
transformer has a secondary winding with taps 
by which the number of active turns can be 
altered to give any desired voltage. The effi- 
ciency of these controllers is much superior to 
that of the direct-current resistance system. 

For long-distance power transmission alter- 
nating currents are used almost exclusively, as 
a large alternating current of low potential 
may he converted into a small current of 
high potential by a transformer (q.v.), and 
by this means a great saving in the copper 
required in the transmission line may be ac- 
complished. At the distant end of the line 
another transformation may be used to “step 
down” or reconvert the current to one of low 
potential. For long-distance transmission work 
three-phase currents are peculiarly adapted, as 
a three-phase current of a given potential may 
be transmitted with only three-fourths of the 
copper required for a single-phase, two-phase, or 
direct current working at the same pressure 
between wires. See Power, Transmission of. 

Bibliography. Thompson, Di/namo-TUlectrio 
Machinery (London, 1904) ; Sheldon, Dyna/mo- 
Electric Machinery:^ vol. r, Direct-Current Ma- 
chdnes (New York, 1910) ; vol. ii, Alternating^ 
Current Machines (ib., 1914) ; Morecroft, Con- 
tinuous'and Alternating -Current Machinery (ib'., 
1914) ; Franklin and Esty, Elements of Elec- 
trical Engineering, vols. i, ii (ib., 1911) ; Jack- 
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son. Alternating Currents and Alternating -Cur- 
rent Machinery (ib., 1913) ; Standard Hand- 
hooh for Electrical Engineers (ib., 1910); Fos- 
ter, Electrical Engineer's Pocket Book (ib., 
1910) ; Steinmetz, Elements of Theoretical Elec- 
trical Engineering ( ib., 1909 ) , 

BY'ISTAMOM'ETEB (from Ok. Uvafiis, dy- 
namiSf power u^rpov, metrony measure). A 
device for measuring the force exerted in over- 
coming resistance and producing motion. The 
foot pound, as a unit of work, has for its fac- 
tors the force acting and the distance through 
which it acts. The horse power, besides these 
factors, has a third — the time during which the 
force is exerted. Hence, in getting the data 
from which the work of a machine is to be 
calculated, we are to obseri’e the force, the 
distance, and the time required to accomplish 
a certain result. Strictly speaking, the dyna- 
mometer indicates the first of these items, but 
it may be so arranged as to show both the 
others. Dynamometers are designed to indicate 
the force of traction, of thrust, or of rotation. 
A traction dynamometer consisting of some sort 
of spring balance may be interposed, e.g., be- 
tween a team of horses and a reaper or a plow, 
to measure the force exerted by the horses in 
drawing the machine or on a larger scale may 
be used to measure the force exerted by a loco- 
motive at the drawbar. A dynamometer for 
thrust can be connected with the screw shaft 
of a steamship to measure the force with which 
the screw is driving the vessel through the 
water. Rotary dynamometers measure the 
force of a shaft either 1^. h - .'at force 

is required to hold the j. ‘ 
sorbing the energy, or by ascertaining the force 
the shaft transmits to other machinery. In 
testing the Melville-McAlpine turbine reduction 
gear use was made of a 60a0-horse-power hy- 
draulic absorption dynamometer, where ^ by 
means of vanes the water was heated to boiling 
temperature by friction. The Prony brake is 
the most commonly used dynamometer of this 
form and is found described, with directions for 
using it, in Kent’s Mechanical Engineers Pocket- 
Book (8th ed., Hew York, 1913). Consult also 
Carpenter’s Experimental Engineering (7th ed., 
ib., 1912), and particularly the Transactions of 
the American Society of Mechanical Engineers, 
vols. vii-xv inclusive, under the ind^ heading 
Dynamometers. 

DY'HTAMO'TOB. See Dtnamo-Electbic 
Machinery, Converters, Dynamotors, Boosters, 
etc. 

DYHE, din (abbreviated from dynam, from 
Ok. UvafLLs, dynamis, power). The unit of force 
of the C. G. S. system; i.e., it is such a force 
that under its action a body of mass 1 gram is 
given an acceleration unity. Bodies of all 
masses fall towards the earth with the same 
acceleration at any one place on the earth’s sur- 
face, provided they are allowed to fall perfectly 
fredty. (See Gravitation.) This acceleration 
for" all places is about 980 on the C. G. S. sys- 
tem f therefore the weight of a body whose mass 
is m grams — i.e., the force of the earth acting 
on it, being the product of m and this accelera- 
tion of a falling body— is 980 m dynes approxi- 
mately. ' Th^ weight of 1 milligram is, then, 
0.980 dynes, or nearly 1 dyne. Since a dyne 
is so small, a more common unit of force is a 
^hnegadyne,” or 1,000,000 dynes, i.e., 10“ dynes. 
See Mechantcax Units; Force. 

DY'BEETOETH, ROBERT Saint George 


(1844-1910). An American soldier and lawyer, 
born in Chicago. He graduated at Breslau in 
ISGl, served in the United States army in 1861- 
C6, became major of volunteer cavalry, assis- 
tant inspector general and signal officer in the 
Department of the Missouri, and was several 
times brevetted. In 1866 he was correspondent 
of the Chicago Post and Times during the w^ar 
between Austria and Prussia. He studied me- 
chanical • /*' ■*: . ' U- * h Hk-'v h' 1866-69, 

entered tl. I ■ . P.r.-i ^ • T-- in 1871, 

was examiner in chief during the administration 
of President Hayes, and assistant commissioner 
during that of President Arthur. He resigned 
in 1885 and practiced as a patent and corpo- 
ration lawyer. In 1891 he carried on in Texas 
a series of experiments for the government, to 
condense water vapor into rain by violent ex- 
plosions ; he was, in consequence, popularly 
knowTi as the “Rain Maker.” 

DYBBHACHIUIBI, dir-ra'ki-um. See Du- 

RAZZO. 

DYSCHBOMATOPSIA, dis-kr6'ma-top'sl-a. 
Difficulty in distinguishing colors, or partial 
color blindness ( q.v. ) . 

DYSCEHTEBY (Lat. dysenteria, Gk. Svcrev- 
repla, dysenteria, dysentery, from hva-, dys-, bad 
-{- ivrepov, enteron, intestine). A form of dis- 
ease of the large, rarely also in the small, intes- 
tine, attended by frequent and scanty d'-( s 
from the bowels, and differing from (l-jirrlMra 
(q.v.) chiefly in being attended by marked fever 
and pain, as also by the presence of blood and 
mucus in the discharges. Two forms of dys- 
entery are recognized by medical authorities — 
sporadic and epidemic. In acute catarrhal coli- 
tis an increase in mucus occurs, which is thrown 
off with epithelial cells, sermn, and blood, ul- 
ceration occurring, with swelling of the glands 
and formation of connective tissue. This is the 
ordinary form of dysentery, which is relieved 
by saline purgatives, astringent injections, 
opium, salol, and enemata of starch or hot 
water. Acute infectious colitis, or “tropical 
dysentery,” is either caused by the presence of 
the Amceba coli (“amoebic colitis”) or by the 
presence of Bacillus dysenteries, as shown by 
Shiga in 1897 and Flexner in 1899. Amoebic 
dysentery is considered a distinct disease by 
modern physicians. Its true nature was discovered 
by Ldsch in 1875 and described by Kartulis in 
1886. In tropical dysentery necrotic and sup- 
purative processes may be set up in the liver 
and in the right lung. The symptoms are 
largely the same as in catarrhal colitis, except 
that they are more severe; the mortality also 
is high. Tropical dysentery is rarely seen in 
immigrants coming to the United States. It is 
endemic in southern Europe. There is a chronic 
catarrhal colitis. There is also a form of 

dysentery, known as “croupous colitis,” in 
which there occurs formation of a false mem- 
brane over the mucous lining of tbe intestine. 
To the variety of dysentery in which mflam- 
matory changes are the most marked in the 
lymph nodes, the name nodular or follicular 
dysentery is given. If necrosis of the mucous 
membrane be extensive, the colitis is termed 
Tiecrotic. All cases of dysentery which do not 
improve under milk or peptoiioid diet and in- 
jections of starch and hot water '-hould be 
speedily put into a physician’s hands. By the 
use of a specific serum Shiga reduced the mor- 
tality about one-third in bacillary dysentery. 
In amoebic dysentery ipecac in large dos^; h^ 
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long been considered a specific. Consult L. 
Rogers, Dysenteries: Their Differentiation and 
Treatment (New York, 1913), 

BYS'LYSIlSr (from Gk. Bva-, dys-, liard + Xu- 
a-Lvos, ^dysinos, soluble, from 'Kvecv, lyein, to solve). 
Co^HaaOs. An organic substance obtained by 
boiling cholic acid with hydrochloric acid for 
some time. It is a neutral resinous body, in- 
soluble in water, alcohol, and the alkalies, but 
moderately soluble in ether. Small quantities 
of it are sometimes found in faeces. 

DYSMENORRHCEA, dis-men'or-re'a. See 
IMejtstruation. 

DYSPEP'SIA (Lat. dyspepsia^ Gk. hvairexpLa, 
dyspepsia, from Sue-, dys-, bad -j- ireirros, pep- 
tos, cooked, from TreTrreip, peptein, to cook). 
Disordered function of the stomach, resulting in 
impaired digestion. The symptoms are: feeling 
of pressure or weight after a meal, burning {py- 
rosis ) , accumulation of gas, headache, coated 
tongue, drowsiness, and general weakness and 
discomfort. There may be a diseased condition 
of the mucous membrane of the stomach {gas- 
tritis), with pain and vomiting in addition to 
the symptoms noted; there may be a deficiency 
in the hydrochloric and lactic acids in the gas- 
tric juice; there may be excessive production of 
these acids; there may be a rapid fermentation 
of the food, with the production of gas and 
toxins, causing great pain in the stomach, severe 
headache, palpitation of the heart, and frequent 
raising of gas, this condition being termed 
flatulent dyspepsia. There may be a general 
nervous condition, with waste of nerve energy, 
the stomach being the first organ to fail in its 
functions; this condition being termed nervous 
dyspepsia. Gout, or lithemia, may be a cause 
of dyspepsia. In many eases constipation is 
also a symptom, and the use of cathartics has 
made the dyspepsia worse. Treatment must 
be directed to the cause, and in all cases diet 
must be regulated and daily out-of-door exer- 
cise practiced. Indigestible or irritating food 
should be avoided, such as smoked or salted 
meat, smoked or salted fish, hot breads, all 
fried articles of food, generally potatoes and 
roots, sweets, pastry, and oatmeal. Tea and 
coffee and all alcoholic liquors should be avoided, 
in general. Food should be thoroughly masti- 
cated and eaten slowly. In some eases the 
stomach should be washed out every day or 
two. Bitter tonics, such as -(ryri imho, are help- 
ful, also creosote, carbolic kola, ginger, 

and various digestants, such as pepsin and 
papoid, in certain cases. Management is better 
than medicinal treatment in many cases. Con- 
sult Bigg, Indigestion, Constipation, and Liver 
Disease (London, 1913). See iNBiOESTioisr, 
BYSPHOOSriA (Neo-Lat., from Gk. dva^envia, 
harshness of sound, from Si/j--, dys-, bad -f- 
phone, voice, from <f>dvat, phanai, to speak). Dif- 
ficult speaking. It is attended with inflamma- 
tion, huskiness, cough, expectoration, and some- 
times ulceration. Rest of the vocal organs, 
muscular exercise, tonics, and change of air and 
scene, are helpful towards recovery. Dysphonia 
olerieorum, or “clergyman’s sore throat,” is a 
glandular pharyngitis and laryngitis arising 
from the forcible and improper use of the voice. 
Dysphonia pwherum is the term given to the 
changing voice at puberty, when it becomes 
harsh and inharmonious, and “breaks” when 
used. Dysphonia spastica, or ‘’speaker’s cramp,” 
is a spasm of the muscles of phonation or res- 
piration. In this variety of dysphonia there are 


sudden changes to a high pitch, the voice be- 
comes jerky, or aphonia occurs. 

BYSP35TCEA, disp-ne'^ (Lat., from Gk. dvcnrpoia, 
dyspnoia, from dva-, dys-, bad -f- irvoin, pnoie, 
breathing). Difficult breathing; in popular 
speech “shortness of breath.” Dyspnoea may be 
due either to lack of oxygen, to excess of carbon 
dioxide, or to the presence in the blood of certain 
products of muscular activity (dyspnoea of exer- 
cise ) . The condition may be either inspiratory 
or expiratory, or both, and the chief causes are 
obstruction of the nose, throat, larynx, trachea, 
and bronchi; diseases of the lungs or pleura; or 
pressure upon the diaphragm by gas, fluid, or 
tumors in the abdomen. It is also a symptom 
of anaemia, paralysis of the muscles of respira- 
tion, or pain in or about the chest. Diseases 
of the heart and kidneys are often attended 
with dyspnoea. 

BYSPPO^SJB’M!. A chemical element con- 
tained in small quantities in ytterbite and ob- 
tained from this, in the form of the oxide 
(dysprosia), by Lecoq de Boisbaudran in 1886, 
Efficient methods of isolating dysprosium from 
its concomitant elements were described by 
Urbain in 1900, 1904, and 1906. Dysprosium 
(symbol, Dy; atomic weight, 162.5) forms a 
white oxide of the formula DyaOs; a chloride of 
the formula DyCla + 6H3O; a nitrate (similar 
to bismuth nitrate) of the formula Dy(N 03)3 
+• 5 H 2 O; a sulphate of the formula DysC 864)3 
-j- 8 H 3 O ; and several other salts. The salts 
have a slight greenish-yellow tint. Dysprosium 
is remarkable as the most paramagnetic element 
known, its oxide being nearly 13 times more 
magnetic than the oxide of iron. 

BYS'TEBEOL'OGY (from Gk. bva-, dys-, had 
-f- rikos, telos, end -f- -\oyla, -logia, account, from 
Xeyeev, legein, to say). The doctrine of purpose- 
lessness, or of the absence of final causes in 
nature. The term is sometimes used in the 
sense of frustration of purpose, as when cross 
pollination in plants is prevented because an 
insect punctures a nectary instead of entering 
the floral opening. See Teleology. 

BYSII'TRIA (Lat., from Gk. dvaovpla, dysouria, 
from dver-, dys-, bad + ovpov, ouron, urine ) . A 
difficulty of passing urine, which may de- 
pend on a variety of causes. See Bladder; 
Stricture. 

DYTISCID.®, di-tis'i-de. See Diving Beetle. 

DYVEKE, dii've-ka (1491-1517). The mis- 
tress of Christian II of Denmark. She was 
born in Amsterdam, the daughter of Sigbrit 
Willums, an innkeeper, in whose inn at Ber- 
gen Christian first met her. Dyveke followed 
him to Denmark in 1507 and until her death 
continued her relations with him. She was 
hated by the nobles and, it is supposed, met 
her death by poison administered to her 
in cherries by one of them. Christian cruelly 
avenged her death and retained her mother as 
his chief counselor till his fall. Dyveke has 
been made the subject of many tragedies, novels, 
and poems. Consult Hauch, Wilhelm ZahcTm 
(Copenhagen, 1848), and Reikhoff, DiiveJce, a 
tragedy (Berlin, 1843). 

DZEREN, dze'rSn. Tlie Mongolian name for 
a large Central Asian “goitred” antelope 
{Gazella gutinrosa), having extremely pale 
horns and a protruding crop. 

DZIATZKO, dschats-k 6 , Karl Franz Otto 
( 1842—1903). A German librarian and schol^, 
born in Neustadt, Silesia. He studied, at the uni- 
versities of Breslau and Bonn ; i tUv 107I\ 
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came librarian of the University of Freiburg, 
in 1872 librarian at Breslau, and in 1886 li- 
brarian and professor of library science at 
Gottingen. Among his publications are a text 
edition of the comedies of Terence (1884), 
Instriiktion fur die Ordnung der Titel im al- 
phabetischen Zettelkatalog der honiglichen und 
Universiiatshibliothek zu Breslau (1886), used, 
with comparison of other works, as the basis 
of K. A. Linderfelt’s Bclectic Card Catalog 
Rules (Boston, 1890), and JJntersuchungen iiber 
ausgeicdhlte Kapitel des antiken Buchwesens 
(1900). 

DZIERZOK, dzer'tsdn, Johatot (1811-1906). 
A German apieulturist. He was born at Lob- 
kowitz. Upper Silesia, studied theology at 
Breslau, and was pastor at Karlsmarkt from 


1835 to 1869. Afterward he devoted himself 
entirely to apiculture, a subject to which he 
had for many years given considerable at^n- 
tion. In order to facilitate his investigations 
Dzierzon constructed a hive with detachable 
cells and thus made the discovery that the 
eggs for the propagation of the drones required 
no fertilization, but could be generated by the 
queens or even by the working bees. ( See 
PAKTHENOGENESIS.) His publications include 
Theorie und Praxis des neuen Bienenfreundes 
(1848) and Rationelle Bienenzucht (2d ed., 
1878). 

HZIGGtETAI, dzig'ge-ta or -tai, or Djig- 
GETAI. Mongol names of one form of the 
Asiatic wild ass. See Ass. 

DZUNGAEIA, dzMn-ga'r^-a. See Sujtgabia. 
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E The fiftli letter and second vowel in 
the Roman and most other alpha- 
bets. Its form is derived from the 
Phoenician sign p through the Greek 
and Roman scripts. The Semitic 
name for this character, he, is not a 
word with recognized signification, as is the 
case with most of the other letters. See 
Alphabet ; Letters . 

Phonetic Character. The Greeks had two 
characters to represent the short and the long 
sound of our e in let and they. The short 
one, e, was called epsilon; the long one, ‘rj, was 
designated as eta. In Latin also there were 
both a short and a long e, just as there were in 
primitive Indo-Germanic. In Sanskrit the 
sound of e was long, but it was shortened under 
certain circumstances in Pali and in the ver- 
naculars. Historically the Indo-Germanic short 
c becomes 5 in Sanskrit, e in Greek and Latin, 
as in Idg, *hhSr5, T bear,' Skt. hhdraini, Gk. 
^€p(o, Lat. fero. The original long d becomes 
Skt. d, Gk. Vs Lat. ej thus, Idg. ^ple, ‘fill,’ Skt. 
prd-ta, ‘full,’ Gk. ir\'ii~p7}s, Lat. planus. Both 
long and short Indo-Germanic e appear under 
certain conditions as long and short o respec- 
tively. Thus, from Gk. rphr<a, ‘I turn,’ we have 
the noun rpSiros, ‘turn’ ; similarly the long ^ € 
( 17 ) in Gk. irar'fjp, ‘father,’ appears as d (w) in 
wpoirdTojp, ‘forefather.’ This phenomenon is 
called vowel gradation. In English, the single 
character e is used to represent a variety of 
sounds — get, he, her, there, and the like — ^and 
its employment to indicate that the preceding 
vowel is long, as in ston{e), from AS. stdn, is 
a device inherited from an earlier period of mis- 
spelling in the language. The frequency of e 
in English is largely due historically to its be- 
ing the indiscriminate or indefinite vowel into 
which the final endings a, 0 , u of the Anglo- 
Saxon period were weakened. The case in Ger- 
man is somewhat similar. In words borrowed 
from the Romance languages mute e usually 
takes the place of Greek or Latin final syllables, 
e,g., muse, Lat. musa/ bile, Lat. hilis/ cone, 
Lat. conus. 

As a Symbol. E in music is the third tone 
in tbe natural scale of C; in tbe treble clef it is 
written on tbe first line or fourth space, and in 
the third space or tbe first added line below in 
the bass clef. As an abbreviation, E. stands for 
East. » 

EA, ENKI, or AE. A Babylonian deity of 
Sumerian origin. With Anu (q.v.) and Ellil-Bel 
be forms the highest triad in tbe Pantheon. He 
is associated with tbe ocean, and tbe earliest 


seat of his w^orship seems to have been Eridu 
(modern Abu Shabrein) at a time when this 
city was on tbe Persian Gulf. Of all the gods 
be has the highest reputation for wisdom. He 
is a creator-god, forming man; and a friend of 
man (see Adapa; Deluge). This has led some 
scholars to identify him with Cannes (q.v.) ; 
Damascius gives his name as ’"Aos, Aos, and some 
texts read Ae, which may have been the pronun- 
ciation. His consort w^as Dambina. Consult: 
Zimmern, Die JSleilinschriften und das Alte Tes- 
tament: Religion und Sprache (Berlin, 1902) ; 
Jastrow, Die Religion Babyloniens und Assyriens 
(Giessen, 1902-12) ; G. F. Moore, History of 
Religions (New York, 1914). 

EA-BANI, aA-ba'ne. See Engibu. 

EACHABD, ech^erd, John (1636-97). An 
English clergyman and writer. He was educated 
at Cjiin;)ridg'‘. where he became master of Catha- 
rine Hall (1676), and for two terms was vice 
chancellor of the university. He published a 
number of satirical attacks upon the clergy, 
among them The Ground and Occasions of the 
Contempt of the Clergy Inquired into, in a Letter 
to R. L. (1670). In a similar vein of satire 
he attacked the philosophy of Thomas Hobbes 
in Mr, Hobbeses State of Raiure Considered 
(1672). 

EADIE, e'di, John (1810-76). A Scottish 
United Presbyterian theologian, born at Alva, 
SGrlhig-hiri*, and educated at the University of 
Glasgow and in the Divinity Hall of the Seces- 
sion church (later United Presbyterian). He 
was licensed in 1835 and preached in Glasgow 
from 1835 till his death, June 3, 1876. From 
1843 he was a synodical professor of biblical 
literature in the United Secession Divinity Hall 
in Glasgow, and his fame rests upon his writ- 
ings in this department. Many had a very wide 
sale and are still in use, as his condensed edi- 
tion of Cruden’s Concordance (1839); Biblical 
Cyclopcedia (1848; new ed., revised, 1902); An 
Analytical Concordance to the Holy Scriptures 
(1856); Eocles'iastical Encyclopcedia (1861). 
He prepared commentaries upon the Greek text 
of Ephesians (1864), Colossians (1856), Philip- 
pians (1857), Galatians (1869), 1 Thessalo- 
nians (1877). He was a member of the New 
Test^iment Company of the Bible Revision Com- 
mittee and in that connection published his im- 
portant and intori'-tiriir uork. The English Bible: 
An Eastermal and History of Various 

English Translations of Scripture, toith Re- 
marks on the Need of Revising the English New 
Testament (1876). He collected a remarkable 
library, which is now kept intact as the Eadie 
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Library in the United Presbyterian College in. 
Glasgow. For his life, consult Brown (London, 
1878). 

EADMCER (ed'mer) OF CAFr^TEBBITBY 
(?-1124). An English monk and chronicler of 
the early twelfth century- He belonged to the 
Benedictine monastery at Canterbury and was a 
devoted friend of Anselm, Archbishop of Can- 
terbury, from 1093 to 1109. In 1120, at the 
request of King Alexander I, he went to Scot- 
land and was chosen Bishop of St. Andrews. 
The question of lay investiture of ecclesiastical 
benefices was then a burning one, and there 
were controversies as to jurisdiction between 
St. Andrews, Canterbury, and York. The out- 
come was that Eadmer returned to England un- 
consecrated. He became precentor of Canter- 
bmy and died, it is supposed, in January, 1124. 
His most valuable works are the Historia Yo- 
vorum, or history of his own times, and his 
life of Anselm. They are both in the same 
volume of the “Rolls Series” (London, 1884), 
ed. by Martin Rule. His verses on St. Bun- 
stan, St. Wilfred, St. Odo, St. Bregwin, and 
St. Oswald are published in Wharton, Anglia 
fiancta. His Tractatus de Conceptione Banctca 
Marice is republished (St. Louis, 1904). Con- 
sult Grub, Ecclesiastical History of Scotland 
(Edinburgh, 1861). 

EADMTTNID, ed'mtind. See Edmuot). 

EADS, edz, James Buchanak ( 1820-87). An 
eminent American engineer and inventor. He 
was bom in Lawrenceburg, Ind., but removed 
to St. Louis in 1833, became a clerk first in a 
dry-goods house and then on a Mississippi steam- 
boat in 1839, and, having studied engineering 
by himself, set out to solve some of the prob- 
lems of navigation on that river. By the out- 
break of the Civil War he had achieved fame 
and a fortune and was accounted such an 
authority on everything pertaining to the Mis- 
^ssippi and its iia\igatiou that, s(X)n after the 
lall of Fort Sumter, he was called to Washing- 
ton to consult with President Lincoln and his 
cabinet as to the practicability of maintaining 
a fleet of light ironclads on the Western rivers. 
Later in the year 1861 he obtained tbe govern- 
ment contract for the construction of such a 
fleet and achieved the remarkable feat of placing 
in the water, fully equipped, seven ironclad river 
gunboats, largely of his own designing, in the 
short space of 190 days. It was with these 
gunboats, a month before the struggle between 
the Merrimac and the Monitor, that the capture 
of Fort Henry was effected. From 1867 until 
1874 Eads was engaged in the construction of 
the steel arch bridge across the Mississippi at 
St. Louis, which ranked for many years as one 
of the finest bridges in the world. After the 
completion of thi^ work he began studying the 
problem of deepening the channel at the mouth 
of the Mississippi and finally persuaded the 
government to allow him to undertake the 
enterprise at his own risk. His plan, which 
presided for the construction of jetties, was 
carried out successfully and was the crowning 
achievement of his career. The latter years of 
his life were spent in extensive engineering 
operations l^th in America and Europe, and the 
planning of ship- railway across the Isthmus 
of Tehuantep^*, In 1884 he received the award 
of the AlbeSrt medal conferred by the British 
Society , fen: the Enconragemeni of Arts, Manu- 
factures, and Coinnici:ce^ he being the first 
American to receive- the award. Consult How, 


James B, Eads (Boston, 1900), one of the 
'^Riverside Biographies.” 

EABWIETE; EABWIG. See Edwin, Edwy. 

EAGAH, e^gan, Chables Pateick (1841- 
). An American soldier, born in Ireland 
and brought up in San Francisco. He entered 
the Federal army from civil life in 1862, with 
rank of first lieutenant, and in 1866 he was 
appointed to the United States army, with rank 
of second lieutenant, and by 1900, when he 
retired, had risen to the grade of brigadier gen- 
eral and commissary general. Buring the Span- 
ish-American War he issued among rations de- 
signed for forces in Cuba canned meats said to 
be unfit for food. In 1899 he was court-mar- 
tialed for violent and abusive language before 
the War Investigation Committee regarding 
General Miles, commander in chief of the army, 
and was sentenced to a suspension of six years 
from duty and military honors. Later he was 
retired at his own request. 

EAGLE (OF. egle, aigle, Fr. aigle, It. aquila, 
from Lat. aquila, eagle, from aquilus, dark 
brown; connected with Gk. dxXus, achlys, mist, 
darkness, Lith. ahlas, blind). Any member of 
a group of birds of prey, variously defined, but 
typified by the genus Aquila, which contains the 
largest and most powerful of the Faleonidse. The 
subfamily Aquilinae includes several gL-'u a"! 
over 40 species. From the most iincur.t t "i- - 
the eagle has been universally regarded as the 
emblem of might and courage, and, like the lion, 
it has been fancifully invested with other attri- 
butes of greatness such as men thought to har- 
monize with these. Its extraordinary powers 
of vision, the vast height to which it soars in 
the sky, the wild grandeur of the scenery amid 
which it loves to make its abode, and perhaps 
also its longevity, have concurred to recommend 
it to poetic regard. It was associated with 
Jupiter in the Roman mythology, and its fig- 
ure on the standards of certain Roman legions 
has descended to the national ensigns of the 
United States, Germany, Russia, etc. 

True eagles have the beak not curved from 
the very base, like the true falcons, nor notched 
on the edge; neither are their wings so long in 
proportion to their size; their legs are very 
robust; their claws curved, sharp, and strong. 
In the most restricted use of the generic term 
Aquila, the true eagles (of which the golden 
eagle may be taken, as a lype) have a rather 
short bill, curved from the cere, with the edge 
of the iipDcr Trand*!)!'* ‘-Tightly sinuate, the tarsi 
short and -KTcd (lo.\n to the toes. This last 
character clist iniiuUh<-> them at once from their 
nearej-t allic*? — i*'c hC'a <‘:igles of the genus Halice- 
etus, ^ine species of true eagles are well dis- 
tinguished, although in this, as in allied genera, 
much confusion has arisen from the diversity 
of plumage at different ages. Only one of them 
occurs in Korth America. This is the golden 
eagle [Aquila chrysaetus) , of which the “ring- 
tailed” eagle is the young. Tt is 30 to 35 inches 
in length, and 614 to 7 iPeet in spread of wing; 
the female is rather larger than the male. The 
color is dark brown, in some parts almost black; 
the head and back of the neck in mature birds 
are covered with pointed feathers of a golden-red 
color; young birds have a considerable part of 
the tail white; the bright-yellow cere and feet 
give it its name. The golden eagle is the largest 
of the European eagles and is found through- 
out Europe, Asia (north of the Himalayas) , and 
most of North America. It prefers mountain- 
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ous districts, and usually only one pair exists 
within a relatively extensive area. These eagles 
are rare east of the Mississippi, but are occa- 
sionally seen, especially in winter. ^ They build 
a coarse nest of large sticks on cliffs or rocky 
ledges in the mountains and lay two or three 
eggs, dull white, blotched, and speckled with 
brown. A great quantity of food is required to 
support a pair of these birds and their two or 
three young ones; and not only hares, game of 
every kind, and lambs are carried to the aerie, 
but larger animals are sometimes attacked. 

The imperial eagle {Aquila heliaca) is usually 
regarded as that from which the Greeks and 
Romans adopted their symbolism and ranges 
from the eastern Mediterranean to China. It is 
somewhat smaller and darker than the golden 
eagle and seems to be less noble in its feeding 
habits and behavior; indeed, an impartial judg- 
ment must concede that the eagles do not nearly 
so well deserve the admirable qualities attrib- 
uted to them by poetry and romance as do many 
of the lesser falcons — they are, in truth, not far 
removed from vultures in both structure and 
disposition. Much smaller, not exceeding 25 
inches in length, are the spotted eagles {Aquila 
maculata and Aqutla olanga) of central and 
southern Europe; while other less-prominent 
species are the tawny eagle {Aquila rapaso) of 
Africa, the Indian tawny eagle [Aquila vind- 
hiana), and the vulturine eagle {Aquila ver- 
reaucci) of South Africa, which is marked by a 
white rump and must he distinguished from 
the eagle vulture ( q.v. ) . See also Hawk Eagle. 

Sea Eagles. Next in importance come the 
sea eagles or ernes of the genus Halics^tuSy which 
haunt coasts and large river courses and feed 
mainly upon ffsh in all parts of the world. Here 
belongs the American white-headed or ^T)ald*^ 
<'jgTi . t’M national emblem of the United States 
J/o 'n* ^ leucocephalus) — an unfortunate 

choice when its predatory methods are consid- 
ered. This eagle originally was numerous all 
over North America and still survives near the 
coast, around the Great Lakes, and along the 
larger rivers in considerable numbers, wherever 
it is not too ruthlessly persecuted. It is nearly 
as big as the golden eagle, but is not feathered 
to the toes, and its head, neck, and tail, after 
the third year, are perfectly white. It does not 
migrate, except from the most northerly, iee- 
boimd portions of its range, and is indeed a 
home -keeper, a single pair sometimes occupy- 
ing the sum(‘ great nest of sticks, repaired each 
season, for many^ years in succession, followed 
perhaps by their descendants, for nests are 
known (one is near Cleveland, Ohio) which have 
not been vacant for nearly a century. Two is 
the usual number of eggs. This eagle feeds 
upon fish mainly. Eor the most part this is 
picked, dead or dying, from the surface or 
shore; bald eag]o->" have always abounded in 
the neighborhood of Niagara E^lls, because, of 
the constant supply of fish found there, killed 
by going over , the falls or being caught in the 
whirlpools below. They also regularly attack 
fish hawks and compel them to drop what they 
have caught. When fish are not obtainable, 
they eat carrion or kill small birds and mam- 
mals, . as do the buzzard hawks, now and then 
capturing poultry. 

The sea eagles of the Old World are larger 
than the bald eagle.’ The most familiar is the 
white-tailed ' erne {Halicsetus alhidlld) , now 
nearly exterminated from Great Britain,' except 


in the far north of Scotland, but a familiar sight 
on the coasts of the Hebrides and thence east- 
ward throughout Europe and most of Asia. In 
Siberia and Kamchatka still greater species are 
found, Steller^s sea eagle, which ranges from 
China and Japan to the Aleutian Islands, attain- 
ing a length of 41 inches — the largest of its 
tribe. Africa has several species. 

Crested and Other Eagles. Members of sev- 
eral allied genera are usually called eagles. A 
remarkable one is the “bataleur^^ {Helotarsus 
ecaudatus ) , of Africa, whose plumage is most 
strikingly variegated with maroon, black, and 
gray, and whose head is covered with large up- 
standing feathers; its food is mainly snakes and 
lizards. The buzzard and harrier eagles of the 
genera Batastur and Circaetus, whose several 
species are African and South Asiatic, are also 
fond of a reptilian diet; while the large hand- 
some birds of an Oriental genus {Bpilornis) are 
usually called by natives "'serpent eagles” ( q.v. ) ; 

e most conspicuous of these is the 
I) ■ 1. . one {Bpilornis holospilus) , the whole 

plumage being brown, spotted with white. Sev- 
eral forms of handsome crested eagles are Afri- 
can and East Indian, and much that is inter- 
esting might be related of them and of the hawk 
eagles, did space permit. Australia possesses 
a single and peculiar species in the carrion- 
feeding wedge-tailed eagle ( TJroaetus audax ) ; 
and in the fierce tropical harpies (genus Thrasa- 
etus) South America has representatives of 
this family almost equaling in size and sur- 
passing in courage and power those of all the 
rest of the world. See Haepy Eagle. 

The literature relating to eagles is little sepa- 
rated from that of birds generally, as outlined 
under Bibd. For the limited use made of eagles 
in falconry, where they were counted “ignoble,” 
see Falconry. See Plate of Eagles and Hawks. 

EAGLE. A military standard, used by vari- 
ous nations in ancient times. The Persians, in 
the time of Cyrus the T ' ■ ..n eagle on 

a spear as a standard : for some 

time used the eagle, the wolf, the boar, the 
horse, and the minotaur for standards, but after- 
ward abandoned the last four and confined them- 
selves to the eagle. The Roman eagle, some- 
times of gold, but more frequently of silver, 
was about as large as a pigeon with extended 
wings and was borne on the top of a spear or 
pole, with a crossbar or a metal plate or a 
shield to support it. Often the eagles were 
represented as holding thunderbolts in their 
talons ; they usually bore the name of the 
legion to which they severally belonged. The 
lower end of the pole was pointed, so that the 
standard could be set in tlie ground. 

EAGLE. A subport of entry on the Yukon 
Rivor, in Alaska, near the Canadian boundary 
(Map: Alaska, L 3). It is a trade centre for 
Fortymile and other mining camps. Fort Eg- 
bert, a garrisoned post, adjoins the town. Pop., 
1910, 178. 

EAGLE, Black, Order of the. An order 
of chivalry in Prussia. It was founded by the 
Elector of Brandenburg, Jan. 18, 1701 — the day 
of his coronation as King of Prussia. The 
number of knights, in addition to the royal 
family, was originally 30, but it is now^ un- 
limited. The order is conferred for distinguished 
merit in the military or civil service of the 
state and carries with it a patent of nobility. 
The insignia consist of a Maltese cross of blue 
enamel and a black ea^rle displayed between the 




I. BALD EAGLE (Haliaeetus leucocephalus). 5. OSPREY or FISH HAWK CPandion haliaetus). 

>. DUCK HAWK or PEREGRINE FALCON (Falco pere- 6. NORTHERN ROUGH-LEG CArchibuteo lagopus 

grinus anatum''- sancti-johannis)^ 

3. HARPY EAGLE (Thrasaetus harpyla). 7. MARSH HARRIER (Circus hudsonius). 

L SWALLOW-TAILED KITE (Elanoides forficatus). 8. SPARROW HAWK (Falco sparvenus). 
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arms of the cross. On a circular plaque in the 
centre is the royal cipher F.R,, with a laurel 
branch below and the words Suum cuique (To 
each his own ) . The cross is suspended by a 
broad ribbon of orange color hung across the 
left shoulder, and with it is worn an embroidered 
silver star fastened on the left breast. The 
centre of the star shows a black flying eagle 
with a laurel wreath and thunderbolt and the 
same legend as the cross. Only reigning princes 
and Knights of St. John may wear any other 
order with the eagle, which is the highest deco- 
ration in Prussia. 

EAGIrE, Red, Oedee of the. A Prussian 
order, founded in 1734 by the Margrave George 
Frederick Charles of Bayreuth, as a reorganiza- 
tion of the Ordre de la Sincerity. The order 
was raised in 1791 by Frederick William II to 
the rank of second in the monarchy. All the 
Knights of the Black Eagle were received into 
this new order, and it was afterward decreed 
that only those who had been decorated with 
the Red Eagle in the first instance could re- 
ceive the Black. In 1810 two more classes were 
added to the order, and in 1830 the second class 
was subdivided into two. The badge consists of 
a white Maltese cross with red eagles between 
the arms, in the centre a golden plaque with 
the cipher F.W.R. and the motto Sincere et 
Gonstanter, The ribbon is white, with two 
orange stripes. 

EAGLE, James Philip (1837-1904). An 
American i - r ' ■* in Maury Co., Term. 

He served . « '■! •■in the Confederate 

army from 1861 to 1865 and had risen to the 
rank of lieutenant colonel at the close of the 
war. In 1870 he became a Baptist minister, and 
he was president of the Arkansas State Baptist 
Convention for 20 years (1878-98) and also 
served as chairman of its executive board. He 
was a member of the convention which framed 
the eonstitation of Arkansas (1874) and served 
four terms in the State Legislature, being 
elected Speaker in 1885. He was Governor of 
Arkansas from 1889 to 1893. 

EAGLEGBOVE. A city in Wright Co., 
Iowa, 19 miles northeast of Fort Dodge, on the 
Chicago Great Western and the Chicago and 
Northwestern railroads (Map: Iowa, D 2). It 
is in an airrimltural region, producing com, 
oats, hogs, ji'Ki cinlh. The city contains a 
Carnegie library, a hospital, and railway shops. 
Eaglegrove was incorporate in 1882 and is 
governed by a mayor, elected biennially, and a 
unicameral council. The water works, compris- 
ing numerous artesian wells, are owhed by the 
municipality. Pop., 1900, 3557; 1910, 3387. 

EAGLE I SLE . See Ackttx. 

EAGLE OWL. The name most often given 
in Europe to the great homed owl (Btiho bubo), 
representing a group of large, fierce owls of the 
Northern Hemisphere generally, of which the 
American great horned or hooting owl is a fa- 
miliar example. They are characterized by a 
somewhat incomplete facial disk, two tnfts of 
feathers {horns or egrets) of considerable size 
on the head, ears with small external openings, 
legs and toes covered with feathers, short, strong, 
curved bill, and long, curved, sharp claws. To 
this genus belong the largest of the nocturnal 
birds of prey. The eagle owl of Europe ap- 
proaches in size (26 to 28 inches) the golden 
eagle and preys on quadrupeds such as hares, 
rabbits, and young deer, and on grouse and par- 
tridges. It seizes its prey with its feet and 


seldom touches it with the bill till its struggles 
are over. It is an inhabitant of many parts of 
Europe and Asia, but it is rare in Great 
Britain. , The eagle owl of America {Bubo vir- 
ghiicuius) , the great homed owl, is very similar 
to this species, hut of inferior size. It does not 
scruple to attack half-grown turkeys and often 
succeeds in making them its prey. It is found 
in almost all parts of both North and South 
America and is not t . This sedentary 

habit has resulted in l . ■ ii\b‘r of variations and 
characters which have led to its separation into 
eight or more races. Eastern Asia has some 
allied species. 

The habits of all these birds are essentially 
similar and differ from those of the smaller 
owls (see Owl) only in their greater strength 
and boldness. They lay two or three white 
eggs, but an East Indian species {Bubo core- 
onandus) is remarkable in laying sometimes 
distinctly spotted eggs. In northern regions the 
eggs are laid in March or in February and often 
incubated amid violent snowstorms. This owl 
is often seen in menageries. Its note is a deep, 
loud, two-syllabled hoot, but is varied some- 
times into Ow hoarse, neighing laugh. Consult: 
Dresser, Birds of Europe (London, 1879), and 
other ornithologies (see Bied) for Old World 
species; Fisher, Hawks and Owls of the United 
States (W',-’ ■•g . I*. 1893) ; Beebe, Owls of the 
Hear otic I* 0 York, 1907); Dawson, 

Birds of Washington ( Seattle, 1909 ) ; Sclater 
and Hudson, Argentine Ornithology (London, 
1888). See Plate of Owls. 

EAGLE PASS. A city and the county seat 
of Maverick Co., Tex., 169 miles west-south- 
west of San Antonio, on the Southern Pacific 
and the Mexican International railroads, and 
on the Rio Grande (Map: Texas, B 5). It is 
in a coal-mining, :rrig<ii inj. and stock- 
raising region, sh'p- Cist.l-', Iii.ii-, and wool, 
and has lumber and brick yards. Being the 
port of entry for the Saluria district, it enjoys 
a flourishing international trade, which was 
important during the Civil War. The city has 
a fine Federal building. The commission form 
of government has been adopted. Pop., 1910, 
3536. 

EAGLE BAY (so called from the winglike 
shape of the pectoral fins). A large ray of 
the family Myliobatidse, and especially Mylio^ 
batis freminvillei, of the warmer parts oF the 
Atlantic Ocean. In this genus the diUc i« broad 
and sharply angular in outline; the cephalic 
fins form a soft, convex appendage before the 
snout; the tail is long and slender, giving the 
name "whip ray” to some species, Tlio liabiiis 
and food are similar to those of sting rays* 
See Ray. 

EAGLES, Order of. A fraternal organiza- 
tion, founded in 1898 and having its general 
offices at Kansas City, Mo. In 1914 it in- 
<fluded one grand aerie and 1545 subordinate 
aeries. There were 347,569 members in that 
year. The benefits dispersed from its organ- 
ization to the close of 1913 amounted to $10,- 
797,549, and the disbursements for the fiscal 
year 1913 amounted to $1,442,821. 

, EAGLtE VTJLTTJBE- A viilturme sea eagle 
{Grypohieraa? angolensis) ^ placed by some orni- 
theflogists between the eagles and kites and by 
others nearer the true vultures. It is a bird 
of prey of the West African coast region from 
Seaaegambia to ' Angola and also of a limited 
district near Zanzibar. It resembles a vulture 
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in appearance, especially in the shape of the 
head, beak, and the naked space about the eye, 
but in habits is essentially a fish-eating sea 
eagle. ( See Eagxje. ) It haunts the ^mangrove 
swamps of the estuaries, but retires to the 
forests farther up the streams for breeding 
purposes. It is 2 feet in length and beautiful, 
being snowy white, with black wings and tail. 

EAGLEWOOD. See Aloes Wood; Calam- 
BUCO. 

EAGBE. See Bore. 

EAKIlSrS, Thomas (1844- ). An Amer- 

ican figure and portrait painter and sculptor. 
He was horn in Philadelphia and studied at 
the Pennsylvania Academy and afterward at 
the Eeole des Beaux- Arts under Gerdme, also 
studying sculpture wuth Dumont. He was for 
jrears professor of painting in the Pennsylvania 
Academy, and he became a member of the 
National Academy of Design. He excels espe- 
cially in draftsmanship, but in his^ forceful 
realism he often neglects pictorial qualities. In 
his portraits the personality of the sitter is 
finely rendered, but the backgrounds are cold 
and thin. Among the best are those of Louis 
Kenton, Cardinal Martinelli, Carroll Beckwith 
(1905), Dr. Gilbert L. Parker (1910), and P. 
Hayes Agnew (1913). His masterpiece is the 
“Clinic of Professor Gross’’ (Jefferson Medi- 
cal College, Philadelphia), which excels from 
bhe realistic as w^ell as from the pictorial point 
of view^ Other good examples of his work are: 
“Chess Players” (Metropolitan Museum, Hew 
Tork) ; “The Cello Player” (Pennsylvania Acad- 
emy of Pine Arts) ; “The Clinic of Pro- 
resfior Agnew” (University of Pennsylvania) ; 
'‘The Crucifixion” (Overbrook Seminary) ; “The 
Mother” (1910); “A Bohemian” (1913). He 
modeled the horses on the Brooklyn Soldiers 
and Sailors Monument and two reliefs on the 
Trenton Battle Monument. 

EALDBED. See Aldred. 

EALIHG, ePlng. A town of Middlesex, Eng- 
land, about 9 miles west of St. Paul’s Cathe- 
iral, London (Map: London, E 5). Charles 
Dibdin the popular song writer, Henry Field- 
ing the novelist, and Lady Bryon were long 
residents of Ealing, and it is the birthplace of 
Huxley, The town maintains a fine town hall, 
two public libraries, public baths, an art school, 
I hospital, an electric-lighting plant, and about 
150 acres of park land. The population in- 
creased from less than 4000 in 1851 to 33,031 
tn 1901 (when it was incorporated) and 61,235 
in 1911. 

EAMES, gmz, Charles (1812-67). An 
American lawyer and journalist, born at Hew 
Braintree, Mass., and educated at Harvard. In 
1845 he was appointed to the Havy Department 
at Washington, where he soon afterward be- 
came associate editor of the Washington Union, 
He was sent by President Polk as special com- 
missioner to negotiate a treaty with the Sand- 
wich Islands. He was Minister to Venezuela 
during the administration of President Pierce. 
During his later years he ranked as an au- 
thority in admiralty and international law. 

. EAMES, amz, Emma (1867- ). An 

American soprano, born in Shanghai, China. 
She was brought to Maine at five and a year 
later began her piano studies in Boston. 
Her mother, who was an accomplished ama- 
teur singer, took care of her promising voice 
and later secured Madame Piccioto and Clara 
Munger as her teachers. From 1886 till 1889 


she was a pupil of Marches!, whose intimacy 
with Goimod secured her an engagement at 
the Grand Opera to replace Patti as J uliet 
in Gounod’s opera. She made an instantan- 
eous success and during the two years in 
Paris sang also ^vlarguerite and created Co- 
lombe in Saint-Saens’s Ascanio and the title 
part in Zaire by De la Hux. In 1891 she sang 
in London. There she married Julian Story, 
the portrait painter. In Hovember of the same 
year she appeared at the Metropolitan Opera 
House in Hew York, and thereafter she ap- 
peared frequently in New York, London, Ma- 
drid, and Monte Carlo. Her repertoire includes 
roles in French, Italian, German, and English. 
In 1907 she separated from Mr. Story and in 
1911 was married to the baritone Emilio de 
Gogorza. 

EAMES, emz, WiLBEEFORCE ( 1855- ). An 

American librarian and bibliographer, born at 
Newark, H. J. In 1885 he became an assist- 
ant at the Lenox Library, Hew York City, and 
in 1893 librarian. Subsequent to the consol- 
idation, in 1893, of the Lenox Library with the 
Astor and Tilden trust foundations, to con- 
stitute the New York Public Library, he was 
known as “Lenox librarian.” He edited, 
among other works, a comparative arrange- 
ment (1882) of the King James and revised 
versions of the New Testament; vois. xv-xx 
(1885-92) of Sabin’s Dictionary of Boohs Re- 
lating to America; a comparative edition of 
four Latin texts (with new Eng. trans., 1892; 
rev. ed., 1893) of Columbus’ Letter to Sanche,z 
on the Discovery of America; John Eliot’s 
Logich Primer, 1672 (1904); Humble Request 
of Gov, Winthrop and the Company, 1630 
(1905); and he prepared Early "New England 
Catechisms: A Bibliography (1898). 

EAMES, William S. (1857- ). An 

American architect, born at Clinton, Mich., and 
educated at Washington University, at the 
Eeole des Beaux-Arts, Paris, and at Borne. 
After 1862 he was a practicing architect at 
St. Louis, Mo., where he was also deputy com- 
missioner of public buildings in 1881-83. He 
was the United States representative at the 
International Congress held at Madrid, Spain, 
in 1904, and was president of the American 
Institute of Architects in 1904—05. 

EAB (AS. care, Ger. Ohr, Goth, auso, OChurch 
Slav, ucho, Lith. ausir, Lat. auris, Gk. o5s, ous, 



FlO. 1. THE ORaAlT OF HEARING (BIGHT) FBOM XN FBONT. 

ear). The organ of hearing as it exists in man 
and the mammalia. It is composed of three 
parts : the external ear ; the middle ear, or tym- 
panum; and the internal ear, or labyrinth. 
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The External Ear. This consists of two 
portions; the auricle, or pinna (the part popu- 
larly recognized as the ear) ; and the auditory 
canal, or external auditory meatus. The au- 
ricle, on its outer or more exposed surface, 
presents various eminences and depressions re- 
sulting from the form of its cartilaginous 
framework. The rim, called the helix, incloses 
a narrow groove — the fossa of the helix — of 
which the inner boundary is a longitudinal ridge, 
parallel to the helix and known as the antihelix ; 
usually the antihelix is divided above into two 
ridges which inclose a shallow depression termed 
the fossa of the antihelix. The large central 
hollow containing in its bottom the opening of 
the auditory canal is called the concha. In 
front of the external auditory meatus there is 
a pointed process directed backward and known 
as the tragus ; corresponding to this is the 
similar process behind the meatus and point- 
ing forward, termed the antitragus. The low- 
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est and pendulous portion of the auricle is called 
the lobule- 

The intrinsic muscles of the auricle are, in 
man, functionless. Besides these, there are 
three extrinsic muscles, passing from the ad- 
jacent portions of the scalp to the ear; they are 
the attollens aurem, attrakens aurenit and re- 
trakens aurem; they are rudimentary in man, 
though occasional individuals are able to con- 
tract them and thus perform perceptible move- 
ments of the ear at will. 

The auditory canal is slightly arched and 
passes inward and a little forward from the 
concha to the tympanum; it is about 114 inches 
long; at its outer end there are a number of 
ceruminous glands, which furnish an adhesive, 
yellow, and bitter substance, the ear wax (see 
Cerumen) , which serves to protect the ear from 
insects, dust particles, etc. The canal is partly 
cartilaginous and partly osseous; the osseous 
portion consisting in the foetus of a bony ring, 
across which the drum membrane is stretched, 
and in many animals remaining persistently as 
a separate bone. The entire canal, as well as the 
outer surface of the drum membrane, is lined 
with skin. 

The Muddle Ear. This is a small, irregular 
cavity in the temporal bone, lined with a mu- 
cous membrane, the epithelium of which is cili- 
ated like that of the Eustachian tube and phar- 
ynx, with which it is continuous. It contains 
three ossicles — the malleus (hammer), incus 
(anvil), and stapes (stirrup) — joined by fig- 
ments to form a small chain attached to its 
outer end, by the handle of the malleus, to 
the drum membrane, and at its inner end, 
by the base of the stapes, to the membrane 


covering the fenestra ovalis. The muscles of 
the middle ear are the tensor tympani and the 
stapedius. The former arises from the under- 
surface of the petrous portion of the temporal 
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bone and is inserted into the handle of the mal- 
leus. The latter takes its origin from the hollow 
conical eminence, termed the pyramid, which lies 
behind the fenestra ovalis and is inserted into 
the neck of the stapes; by pulling the neck 
backward it probably compresses the contents of 
the vestibule. The Eustachian tube, into which 
the tympanic cavity opens anteriorly, is about 
IY2. inches in length, and passes downward, for- 
ward, and inward to its opening in the pharynx. 
It is partly bony, but chiefly cartilaginous. 
It serves for the escape of mucus from the 
middle ear into the pharynx; also by allowing 
free passage of air in and out of the tympanum, 
it renders the pressure upon the inner surface 
of the drum membrane equal to the atmospheric 
pressure upon its outer surface. Upon the inner 
wall of the tympanum there are two openings; 
the fenestra ovalis, mentioned above, leading 
into the vestibule; and the fenestra rotunda, 
covered by a membrane, leading into the cochlea. 

The Internal Ear, or Eahyrinth. This con- 
sists of three parts: the vestibule, the cochlea, 
and the semicircular canals. The vestibule is a 
small central cavity communicating by openings 
in its posterior wall with the semicirculai 
canals; anteriorly the cochlea enters it by a 
single opening, the beginning of the scala vesti- 
buli described below. On its outer wall is the 
fenestra ovalis, and on its inner there are a num- 
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her of minute orifiees for the entrance of th 
filaments of the auditory nerve. The cochlej 
(Lat., snail shell) is situated in front of th 
vestibule. It is a spiral canal wound aroun< 
a bony axis, termed the modiolus, which is pei 
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forat^d at its base for tbe. entrance of^ the 
filaments of the cochlear portion of the auditory 
nerve. The interior of the cochlea is subdivided 
by an osseo membranous partition, the lamina 
spiralis, into two passages — the scala vestihuli, 



\ nueUvsEHTS Oia^ 
^OlTORY NSRVe 


Fig- 5. the cochlea, enlaeged. 

opening into the vestibule, and the scala tym- 
pani, the communication of which wuth the tym- 
panic cavity (the fenestra rotunda) is covered 
by a membrane as described above; the two 
sealas communicate at the apex of the cochlea 
by an opening called the helicotrema. Between 
the two scalsB there is a third space, termed the 
scala intermedia, which contains the termina- 
tions of the filaments of the auditory nerve in 
a complicated arrangement of peculiarly formed 
neuro-epithelial cells termed collectively the 
organ of Corti. (See AuniTOEy Neeve.) The 
semicircular canals are three in number and open 
at both ends into the vestibule. They vary in 
length, and, notwithstanding their name, each 
is considerably more than a semicircle, the su- 
perior vertical canal being the longest. Their 
average diameter is about one-twentieth^ of an 
inch, the extremities of each canal exhibiting a 
slight dilatation called an ampulla. Each canal 
lies in a different plane, very nearly at right 
angles to the planes of the other two; hence 
their names of the superior vertical, the inferior 
vertical, and the horizontal canals. According 
to a later nomenclature they are named respec- 
tively the perpendicular, oblique, and external 
semicircular canals. We now turn to the mem- 
branous labyrinth. The membranous and os- 
seous labyrinths have the same shape, but the 
former is considerably smaller than the latter, 
a fluid, termed the perilymph, intervening in 
some quantity between them. At certain points 
the membranous is firmly adherent to the os- 
seous labyrinth. The vestibular portion con- 
sists of two sacs, an upper and larger one, of 
an oval shape, termed the utriculus, and a lower 
and smaller one, of a more globular shape, called 
the saeculus. 

The membranous semicircular canals resemble 
in form and arrangement the osseous canals 
which inclose them, but are only one-third of the 
diameter of the latter. The membranous laby- 
rinth is filled by a fluid which is termed the 
endolymph ; and in certain spots, especially at 
the terminations of the vestibular nerves, there 
are, suspended in the somewhat gelatinous endo- 
lymph, crystals of calcium carbonate known as 
otoliths, i.e., ear stones, which are supposed to 
intensify the impression of the sound waves upon 
the nerve endings. 

We now proceed to consider the different 
functions of the various parts of the ear. 

The External Ear. A true auricle exists 
only in the mammalia, and in this class it varies 
from little more than an irregularly sharped car- 
tilaginous disk, with little or no motion, as in 


man and the quadrumana, to an elongated, 
funnel-shaped ear trumpet, moveable in all 
directions by numerous large muscles, as in the 
horse, the rabbit, etc. The mode in which we 
see it employed in animals in which it is highly 
developed sufficiently indicates that its main 
function is to collect the sound waves that 
fall upon it, and to direct and concentrate 
them upon the drum membrane. 

The Middle Ear. The vibrations of the 
tympanic membrane are transmitted through 
the ossicles and the membrane covering the 
fenestra oralis to the perilymph. The pressure 
in the tympanic cavity is kept the same as 
that of the atmosphere by the Eustachian^ tube. 
Whenever the drum membrane is too tightly 
stretched, by increase or decrease of pressure 
within the middle ear, it cannot vibrate freely, 
and hearing is impaired. This often occurs as a 
result of acute and chronic inflammation of the 
pharynx, when the swelling of the mucous mem- 
brane closes the Eustachian tube, producing the 
so-called throat deafness. 

The Internal Ear. Sound is conducted to 
the labyrinth either by the external and middle 
ear, as described above (air conduction), or 
through the bones of the head^ (bone conduc- 
tion) ; normally air conduction" is better than 
bone conduction. In diseases of the middle ear 
or in obstructions of the external auditory 
meatus air conduction is not so good as bone 
conduction. Advantage is very frequently taken 
of this fact in the differential diagnosis between 
diseases of the internal ear and those of the mid- 
dle or of the external ear. To test the air con- 
duction a vibrating tuning fork is held close to 
the ear; to test the bone conduction the handle 
of the tuning fork is brought in contact with the 
teeth, forehead, mastoid process, etc., in turn. 
As stated, it is the base of the stapes that corn- 
municates the vibrations to the perilymph; this 
would be impossible but for the existence of the 
fenestra rotunda, which acts as a vent for the 
vibrations of the perilymph and endolymph; 
every time the membrane of the fenestra .ovalis 
bulges in, that of the fenestra rotunda bulges out, 
and vice versa. The internal ear also performs 
the most essential function connected with hear- 
ing: that of perception of auditory impressions 
by means of the cochlear and vestibular termina- 
tions of the auditory nerve. It remains for us 
now to consider the function of the semicircular 
canals. It is now a generally recognized fact 
that they are not connected with the sense of 
hearing. They have to do with the maintenance 
of the equilibrium of the body. The fact was 
established by Ewald in 1892. To maintain 
equilibrium in the various positions of rest and 
especially in locomotion, the accurate coordina- 
tion of a great many muscles is necessary. The 
cerebellum is the organ which sends out the 
nerve impulses to these muscles ; this action is 
an unconscious one, being purely reflex in char- 
acter. The afferent impulses which bring about 
these reflexes are, besides others of secondary 
importance, the ones conveyed to the cerebellum 
from the semicircular canals. When these canals 
are removed in animals, or when they are dis- 
eased in man, as in Meniere’s disease, there are 
invariably profound disturbances of equilibrium, 
the subject being unable to stand or even to sit, 
ydthout swaying or falling, to say nothing of 
such complicated acts as walking, jumping, etc. 

The range of hearing, like that of vision, varies 
remarkably in different persons. Some persons 


EAR 


EAR 


395 


are insensible to sounds wbieb others can read- 
ily hear. The ordinary range of human hearing 
includes, according to Wollaston, more than nine 
octaves. Technically stated, the normal ear per- 
ceives vibrations as musical notes from 16 vibra- 
tions per second to about 32,500. The sensation 
of sound, like that of light, frequently lasts 
longer than the exciting cause. We have fa- 
miliar proof of this fact in the noise which re- 
mains in the ears after a long journey in a 
coach or railway car; and this fact was clearly 
demonstrated by Savart, who found, in his ex- 
periments on toothed wheels, that the removal of 
one tooth did not produce any interruption of 
the sound. 

DISEASES 

The diseases of the ear are divided into dis- 
eases of the auricle, diseases of the external 
auditory apparatus, diseases of the middle ear, 
and diseases of the mastoid process. 

Diseases of the Auricle. Under this head 
are included congenital malformations of the 
auricle, such as deformities, appendages and 
supernumerary growths, wounds, injuries, cuta- 
neous diseases, inflammatory processes attacking 
the cartilage, abscesses, erysipelas, and tumors. 

Diseases of the External Auditory Appa- 
ratus. Under this head are included furuncle 
or boil, cellulitis, impacted wax, foreign bodies 
in the ear, bony groTvths, and wounds or other 
injuries of the drum membrane. 

The conditions mentioned in the two foregoing 
divisions need no more than individual mention, 
either because their treatment is similar to that 
of similar conditions elsewhere in the body, or 
because their titles suggest the remedies appro- 
priate. 

Diseases of the Middle Ear. 1. Tubal 
catarrh is a congoslivo condition of the Eusta- 
chian tube, leading from the throat to the middle 
ear. The result of this affection is closure of 
the tube, with deafness and constant noises 
heard, with a sense of fullness in the head. In- 
flation of the tube is the treatment, with possibly 
subsequent dilatation and treatment with medi- 
cated vapors. 2. Acute catarrhal inflamToation 
of the middle ear is an affection of the super- 
ficial structures that line the middle ear, with 
the production of seropus in such quantity that 
often the ear drum bulges and may even burst. 
Incision is necessary to prevent bursting and to 
secure drainage. The malady may complicate 
measles or catarrh of nose and throat, or may 
be caused by the introduction of fluid through 
the Eustachian tube while bathing. In young 
children the disease may appear suddenly at 
night, with a temperature of 102® to 104®, and 
a period of intense sufferinjg, relieved by rupture 
of the drum and pouring out of a little serous 
discharge that stains the pillow. Rise of tem- 
perature may continue on the following day, 
together with deafness and noises in the ear. 
As a rule, the cases terminate favorably without 
treatment. Suppuration may occur involving the 
mastoid cells. The treatment is directed first 
to relief of pain, by using a saline cathartic 
and an opiate^ Local bloodletting by means of 
the artificial leech and the application of dry 
heat ortay abort an attack. If these measures 
fail to abort it, incision of the drum must be 
made, and- the ear mitst be syringed and dressed 
antiseptically. 3. Ohrordc catarrhal inflamma- 
tion of the middle ear is either of the hyper- 
trophic or of the hyperplastic variety. In the 
VoD. Vn.— 26 


hypertrophic variety there is a swelling of the 
lining membrane of the tympanum due at first 
to chronic venons congestion, after which occurs 
hypertrophy of the elements of the tissue lining 
the cavity. Fibrous layers appear, and cal- 
careous deposits may ensue. The drum mem- 
brane, the ossicles, the ligaments, and the walls 
of the Eustachian tubes share these changes. 
Exudate of serum or seromucus collects in the 
cavity. Among the causes for this condition 
are repeated attacks of acute rhinitis, the 
presence of adenoid tissue in the vault of the 
pharynx, impairment of the general health, and 
the abuse of alcohol. The results are impaired 
hearing, whistling or buzzing or crackling noises 
in the ear, and occasional neuralgic pains, es- 
pecially upon swallowing. Entire recovery can 
never he promised in these cases, hut treatment 
by the aural surgeon, of a technical and intricate 
nature, may cause vast improvement and avert 
total deafness. Chronic hyperplastic otitis media 
may develop from the hypertrophic form and is 
characterized by an appearance of firm and 
fibrous new tissue, diminished secretion, thick- 
ening of the walls of the supplying blood vessels, 
with a resulting sclerosis. The symptoms re- 
semble closely those of the hypertrophic variety, 
with the addition of giddirirs? in the early 
stages and a marked nourast’iunic or even mel- 
ancholic condition, due partly to the tempera- 
mental state which invited the attack, partly 
to the fatigue of the higher cerebral centres 
resulting from repeated efforts to hear conver- 
sation. The prognosis for recovery is very grave, 
and the disease is less 'amenable to treatment 
than any other aural trouble. Treatment is 
directed by the aural surgeon towards the relief 
of the rigidity of the ossicular chain, by in- 
flation, exercise of the tubal muscles, the use of 
the Eustachian bougie, and of the myringotome 
and several operative procedures. Hydrobromic 
acid or pilocarpine may be desirable for internal 
use. 4. Acute purulent otitis media most fre- 
quently follows an infectious disease, such as 
scarlatina, la grippe, smallpox, cerebrospinal 
meningitis, pneumonia, etc. Pus forms behind 
the drum head and may dissect its way into the 
neighboring soft parts or may invade the mas- 
toid. The prominent symptoms are very severe 
pain deep within the ear, a temperature of 101® 
or 103®, severe general headache, and great de- 
pression. Invasion of a sinus may ensue, and 
pyaemia may r^ult, accompanied by a higher 
temperature, delirium, convulsions, and paral- 
ysis. Immediate and vigorous operative meas- 
ures employed by an aural surgeon constitute the 
only treatment. 5. Chronic purulent otitis 
media occurs as a sequel to the acute form and, 
like it, is due to tissue necrosis. Discharge from 
the ear is the only prominent symptom, and one 
which should always suggest the necessity for 
competent medical advice. 6. Otitis media 
purulenta residua is a term applied to a class of 
cases in which a former purulent inflammation 
has resulted in a permanent destruction of some 
of the tympanic structures. It may be either 
acute or chronic. The aural surgeon alone can 
differentiate this condition and advise regarding 
the antiseptic irrigation necessary or the re- 
moval of dead hone which may have become 
imperative. See Otitis Media, 

Diseases of tlie Mastoid Process. Inflam- 
mation of this process may result from extension 
of a similar process from the middle ear. A 
chronic suppurative otitis media is the most fre- 
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quent cause of acute mastoiditis. It may follow 
exposure to cold, a traumatism, or general 
tubercular or syphilitic infection. A destruc- 
tion of the osseous tissue results. The most 
prominent symptom is intense pain over the 
mastoid process especially at night, a tempera- 
ture of 99.5® to 101.5®, difficulty in moving the 
head from side to side, and tenderness upon deep 
pressure over the tip of the mastoid. But slight 
constitutional disturbance is present. Involve- 
ment of a venous sinus with the production of 
an infectious thrombus may occur; emboli may 
develop and lodge in various viscera; diffuse 
meningitis may coniplicate the disease, with 
resulting paralysis; or the rarer cerebral abscess 
may follow- The diagnosis of mastoid disease is 
a matter of difficulty for any but an expert ob- 
server, although two signs are very reliable. 
These are local tenderness upon deep pressure 
over the mastoid region, and a depression or 
sagging of the superoposterior wall of the canal, 
close to the tympanic ring. Besides these signs, 
a localized tumefaction of the posterosuperior 
canal wall (if it occur) is very indicative of 
mastoid involvement. Many other symptoms pre- 
sent themselves, similar to those enumerated in 
the consideration of other diseases afflicting the 
ear. The prognosis is always grave. The treat- 
ment consists in rest in bed, fluid diet, catharsis, 
extensive incision of the drum membrane, if 
seen early, together with irrigation^ of the 
canal and the employment of the Leiter coil, 
by which cold is applied to the whole mastoid 
portion of the temporal bone. Drugs are given to 
relieve pain. After 48 hours have passed without 
amelioration, operative interference is necessary. 
In such a case the surgeon makes an incision 
through the soft parts back of the ear and with 
mallet and chisel makes an opening through the 
cortex into the mastoid cells, whence all softened 
bone tissue is removed with the sharp spoon. 

Consult: ‘ ~ " ofc of Anatomy 

(Kew York, , ^ ’ ‘ ‘ , KirJces^ Stands 

hook of Physiology (Philadelphia, 1907) ; Dench, 
Diseases of the Ear (New York, 1909) ; Bacon, 
Manual of Otology (ib., 1909) ; article ‘^Ear,'^ 
in Reference Handhoolo of the Medical Sciences 
(ib., 1913) ; "V^iting, The Modem Mastoid Oper- 
ation (ib., 1911). See Aotition; Acoustics, 
and the authorities there referred to. 

EAR, CoMP-AEATiVE Anatomy of the. The 
question of the hearing powers of animals is still 
a subject of dispute, and we cannot say posi- 
tively whether the lower animals are conscious 
of soimd waves, as such, or not. But if 
we hear in mind that the human ear is not 
merely an organ of hearing, but is also the 
means by which we determine our position (in 
other words a positional organ), then we are 
justified in saying that many invertebrates 
have ears, even though we deny them the sense 
of hearing. 

Positional and Chordotonal Organs. Posi- 
tional organs as found in the simplest conditions 
are minute balls of mineral matter suspended 
in a flexible club-shaped body and are known 
as sense clubs. They are formed on the margin 
of the hell in many medusse:.* In some cases they 
are surrounded by long hairs against which they 
strike when they move. In a still more ad- 
vanced condition they are situated in a depres- 
sion, and the surrounding tissue grows over and 
about them, so as to inclose them in a cavity. It 
is but a step from such a condition to the form 
of positional organs, called otocyst, which occurs 


in many invertebrates. An otocyst is a spherical 
cavity lined with cilia and containing one or 
more balls of mineral matter called otoliths. 
The otocyst is specially and fully innervated, 
the stimuli coming from the movements of the 
otolith against the cilia, accompanying changes 
in the position of the body. There is no evi- 
dence to show that such organs are capable 
of detecting sound waves. Otocysts occur in 
medusae, many kinds of worms, numerous mol- 
lusks, a few eehinoderms, and the higher Crus- 
tacea. In the latter the vesicles often remain 
open, and the otoliths are grains of sand; the 
vesicles are lined with delicate hairs, some of 
which are actually attached to the otoliths. In- 
sects have no otocysts, but in their place we 
find remarkable structures known as chordotonal 
organs, which lie in the integument of various 
parts of the body. They are largest and most 
highly developed in grasshoppers, locusts, and 
crickets, and two or four of them are very large 
and are known as the tympana. They lie on 
the sides of the abdomen or on the tibisc of the 
forelegs. Chordotonal organs seem to be par- 
ticularly adapted for the detection of sound 
waves, but how they can serve as positional or- 
gans is not clear. 

Primitive Auditory Organs. Turning now 
to vertebrates, we find a general agreement with 
the structure of the human ear, even in fishes, 
although in details and proportions there is much 
variety. In the cyclostomes it is probable that 
there is no real sense of hearing, for the semi- 
circular canals are the only well-developed parts 
of the ear, and these are believed to be specially 
concerned with the positional function. Whether 
other fishes actually hear sounds is still a dis- 
puted question. The cochlea is, in fishes, simply 
a small knoblike appendage of the sacculus and 
shows none of the complexity of the mammalian 
cochlea. In most fishes large otoliths are present 
in the labyrinth, and in many fishes there is 
direct connection between the ear and the air 
bladder by means of a chain of small bones. 
Certain experiments (1902) by Dr. G. H. Parker 
of Harvard apparently demonstrate the actual 
recognition of sounds by some fishes, and that 
this recognition is dependent upon the uninjured 
condition of the ears and auditory nerves. In 
Amphibia a certain sensory zone near the base 
of the lagena represents the origin of the cochlea, 
and this part of the ear increases in complexity 
as we pass upward through reptiles to birds 
and mammals. Even in crocodiles and birds, 
however, there is no organ of Corti in the 
cochlea, and there is a single bony columella in- 
stead of the three auditory ossicles of mammals. 
In many respects the ears of monotremes are 
noticeably like those, of the Crocodilia. Fishes, 
amphibians, and most reptiles have no outer ear, 
and the pinna is only found in certain mammals. 
The external ear is first noticeable in certain 
lizards, where it is represented by a simple fold 
of skin. In the mammals the lagena is greatly 
reduced, and the cochlea is highly developed, 
showing tw'o to five spirals. 

Bibliography. Lang, Comparative Anatomy 
(New York, 1896) ; Wredersheim, Comparative 
Anatomy of Tertehrates fib., 1897; and new Ger- 
maU ed., Jena, 1902) • RetziUs, Das Gehororgan 
dkr WivleltMere iStoekholva, 1881, 1884) : Ge- 
genbaur, Vergleichende Anatomie der Wirhel^ 
thiere (Leipzig, ]898) ; Bdr5ny, Physiology and 
Pathology of the Ear (New York, 1910) ; Bean, 
Racial Anatomy of the Philippine islanders 
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. . - with a Classification of Human Ears 
{Philadelphia, 1910) ; Meyer, Introduction to 
the Mechanics of the Inner Ear (Columbia, Mo., 
1907). 

EABCOCKIiES, Pubples, or Peppeecobn. 
A disease in wheat caused by a nematode worm 
{Tylenchus tritici). This worm is yellowish 
white, slender, tapering towards the tail, and 
more suddenly attenuated to a point at the head. 
It finds its way to the fiowers; the infected 
grains become dark green, then black, rounded 
like small peppercorns, and furrowed on the 
surface; the glumes spread open, and the awns 
become twisted; the grains are filled with a 
white cottony substance which consists of 
myriads of the nematodes. The disease has re- 
cently been reported in the United States. 

EABr ETJE’G-I. An order { Auriculariales) 
of Basidiomycetes characterized by spore-bearing 
structures which resemble ears. These earlike 
growths are found on bark, board fences, etc., 
a very common form being seen on old stems of 
elder. When moist, the ears are gelatinous and 
brightly colored. When dry, they become hard, 
gray, wrinkled, and hairy. 

EAB. OF EIOlSTYSrCTS. See Dioxysius, 
Eab of. 

TIAPU (AS. eorl, leeL early Dan. jarly earl, 
OS., OHG. erly man, warrior). A title of the 
British nobility, third in rank under the princes 
of the blood royal, next to a marquis, and 
above a viscount. Vriylo-^avi n times the 

word denoted the pri’'’'!!; • . v ’mi.h* by birth of 
the first settlement, the nobilis of the Old Ger- 
mans, as distinguished from the ceo7'l, or com- 
mon freeman. From this class the mjigi-tr«ites, 
priests, and kings were chosen. But wIlm l-ie 
development of the royal power in England, and 
consequently of thanehood, a nobility by service, 
the eorl sank one degree in the social scale and 
was merged into the class of thanes. 

In the later Saxon period the word eorl 
changed its significance, being used for eal- 
dorman. This was an administrative officer, the 
chief magistrate of a shire or cluster of shires. 
He was originally a viceroy, the subjected king 
of a conquered district or one of his family, or 
a near kinsman of the overking {cetheling). 
The office might be hereditary, hut it tended to 
become appointive. The ealdorman was appointed 
in the general assembly of the nation, and, even 
where the office was hereditary, the consent of 
king and nation was necessary. He sat with the 
bishop in the folkmoot of the shire, declaring the 
secular law, as the bishop did the spiritu^ He 
was head of the military levy of the shire and 
exercised the royal police jurisdiction. 

To maintain his dignity, he received a third 
of the profits of the administration of justice in 
the shire. After the Danish incursions the office 
became an upper governorship, and the incum- 
bent was frequently changed. The Danish word 
farl, English eorl, was applied to it. Canute 
divided England into four earldoms, and there 
were five under Edward the Confessor. 

WiDiam the Conqueror, while retaining all the 
dignity of the office, reduced its power by malt- 
ing it hereditary and giving its judicial func- 
tions to the sheriff or vicecomes (vice earl), 
his own appointee. The great earldoms were 
gradually brpken up, and the holdings of the 
earls scatter^ through different shires. William 
bestowed the title sparingly, but under his suc- 
cessors, especially during the civil war of 
Stephen and Matilda, it was lavishly given. 


This ceased with Henry II. The title corre- 
sponded with the French comte, an earl’s wife 
being always called countess. The office of earl 
remained essentially a county office, usually tak- 
ing its name from the shire. The third penny 
of the pleas was still granted to show this 
connection and does not disappear until the thir- 
teenth century, when its place is taken by a 
fixed sum called creation money. The earl was 
the highest in rank of the nobility until Edward 
III created a duke in 1357 and Richard II a 
marquis in 1385. He had a hereditary right to 
a seat in Parliament. 

The title was originally conferred by investi- 
ture, the King himself girding on the sword of 
the county (signifying the temporal authority 
in the county ) . Edward III, wishing to avoid 
the hatred caused by his father’s investiture of 
favorites, first began the custom of creating earls 
in Parliament, and also that of investiture by 
charter or letters patent. Kow only the last- 
named method prevails. The dimity of an earl 
is not partible, and, although it may descend 
through a woman, it reverts to the crown in case 
of coheirs. In the fourteenth century limitations 
to heirs male of the body became the rule. 

The number of earls varies in the different 
periods of English history. In the Middle Ages 
there were very few earls, but the Stuarts 
greatly increased the number, especially James 
I, who sold the dignity for £20,000. Now there 
are over 200 earls in the United Kingdom, and 
the territorial nature of the dignity has so far 
disappeared that they even take the titles from 
their names, as did Earl Grey and Earl^ Russell. 
The earl’s coronet is a gold circlet, with light 
spikes, on the tips of which are pearls alter- 
nating with strawberry leaves. The eldest *son 
takes the courtesy title of the family, usually 
of viscount, younger sons are ^‘The Honorable,” 
and all daughters are “ladies,” the title being 
prefixed to the given name for life, unless 
marriage brin<r=i a title. 

Bibliography. For the earliest period the 
sources are the Anglo-Saxon laws, in the edi- 
tions of R. Schmid (Leipzig, 1832), B. Thorpe 
(Record Commission, 1840), and, best of all, F. 
Liebermann (Halle, 1898 et seq.). Compare 
Schmid’s Glossary, sub “Eorl,” and Liebermann ’s 
Com men I ary, vol. ii. Aanong modem authors 
are J. M. Kemble, Sawons in England (London, 
1876), and K. Mauer, Kritische Ueberschau der 
deutscJien Gesetzgebung (Munich, 1853—56). The 
sources for the period since the Conquest are 
best found in the letters patent and other ma- 
terial published in Reports from the Lords^ Com- 
mission on the Dignity of a Peer of the Realm 
(London, 182CI-29), especially in the third re- 
port. Based on this is Sir Harris Nicholas, 
Historic Peerages of England (continued by W. 
Courthope, ib., 1857), sub “Earl.”^ Good brief 
modern accounts for the entire period are those 
of William Stubbs, Constitutional History (Ox- 
ford, 1894), vol. i, pp. 125-126, 168-169, 176- 
178; R. Giieist, History of the English Constitu- 
tion, trans. by P^ A. Ashworth, vol. i, pp. 138- 
141: see p. 140, note, for the older literature 
(New York, 1886). R. Selden, Titles of Honor 
(London, 1614), is still useful. 

EAlBLE^ Alice Mobse (1853-1911). An 
American writer on Colonial history. She was 
born in Worcester, Mass., and graduated at the 
Worcester High School. In 1874 she 'was mar- 
ried to Henry Earle. She wrote voluminously 
on the social and domestic history of Colonial 
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N*ew England and New York and in her various 
kooks presents a mass of quaint and *i J 

information. Her publications include: The 
Sahhath in Puritan New England (1891) ; China 
Collecting in America (1892) ; Custmns and 
Fashions in Old New England (1893) ; Life of 
Margaret Winthrop (1894); Colonial Dames 
and Goodwives (1895) ; Costume of Colomal 
Times (1895); Colonial Days in Old New York 
(1896) ; Curious Punishments of Bygone Days 
(1897); Home Life in Colonial Days (1898); 
Child Life in Colonial Days (1899) ; Stage Coach 
and Tavern Days (1900) ; Old Time Gardens 
(1901); Smi-Dials and Roses of Yesterday 
(1902); T%oo Centuries of Costume in America 
(2 vols., 1903). 

EABIjE, Eeajvtexin Sumkee (1856- ). 

An American botanist and agriculturist, born at 
Dwight, 111., and educated at the University of 
Illinois and at the Alabama Polytechnic Insti- 
tute. Between 1894 and 1896 he served in 
several experiment stations and as assistant 
pathologist in charge of the mycological her- 
barium of the United States Department of Agri- 
culture, and he was professor of biology at the 
Alabama Polytechnic Institute from 1896 to 
1901. As assistant curator in charge of the 
mycological collection of the New York Botan- 
ical Garden he visited Jamaica and Cuba in 
1903, and in the same year he conducted re- 
searches in Porto Pico for the government. He 
was director of the Estacion Central AgronOmica 
of Cuba in 1904-06 and in 1908 became con- 
snlting agriculturist to the Cuban- American 
Sugar Company. In 1906-07 he was president 
of the Botanical Society of America. He is 
author of Southern Agriculture (1908). 

EABLE, John (1824-1903). An English 
philologist and divine. He was born at Elston 
and was educated at Oxford, where he was pro- 
fessor of Anglo-Saxon from 1849 to 1854 and 
again after 1876. He was appointed rector of 
Swans wick in 1857, prebendary of Wanstrow in 
1871, and became professor of Anglo-Saxon in 
Oxford University in 1876. His principal publi- 
cations are: Gloucester Fragments (1861) ; The 
PMlology of the English Tongue (5th ed., 1892) ; 
A Book for the Beginner in Anglo-Saxon (3d ed., 
1884); Anglo-Saxon Literature (1884); Hand- 
Book to the Land-Characters and other Saxonio 
Documents (Oxford, 1888) ; The Deeds of Beo- 
wulf (1892) ; Two of the Saxon Chronicles 
Parallel, with Supplementary Extracts from the 
Others (Oxford, 1865; rev. ed., with introduc- 
tion a’ r -.■''-■r.'.' by Plummer, ib., 2 vols., 1892- 
99) ; / ■ /»/■ «' .■ Its Elements, History, and 

Usage (1890); The Psalter of 1539: A Land- 
mark in English Literature (1894) ; A Simple 
Grammar of English Now in Use (1898) ; The 
Alfred Jeicel (1901). 

EABLE, Moetimer Lamson (1864-1905). An 
American classical scholar. He was horn in 
New York and received the A.B. from Columbia 
College in 1886 and Ms doctorate in 1889. From 
1889 to 1895 he was instructor in Greek in Bar- 
nard College; he was then appointed associate 
professor of Greek and Latin in Bryn Mawr; 
from 1898 to 1900 he was lecturer in Greek in 
Colnmbia Uni\orsity: and in 1000 he became 
professor of classical philology in Rarnard Col- 
lege, New' York. Ills literary w’ork included 
the editing of Euripides* Alrestis (18951 ; Sopho- 
cles’ (Hdipus Tyrannus (19001; and Eiiripidc*-,’ 
Medea (1904). His numerous contributions to 
learned periodicals were collected in The Classi- 


cal Papers of Mortimer Lamson Earle, with a 
Memoir (New York, 1912). He was a contribu- 
tor to the first edition of the New Interna- 
tional Encyclopedia. 

EABLE, Pliny (1809-92). An American 
psychiatrist, born at Leicester, Mass. He re- 
ceived his medical education at the University 
of Pennsylvania, graduating in 1837 ; was a 
resident physician at Friends’ Asylum for the 
Insane, Frankford, Pa., from 1840 to 1844; 
superintendent of Bloomingdale Asylum, New 
York City, from 1844 to 1853; visiting physician 
to the New York City Asylum, Blaekw ell’s Is- 
land, from 1853 to 1864; professor of materia 
medica and psychology in the Berkshire Medical 
Institution at Pittsfield, Mass., from 1863 to 
1864; and superintendent of the State Lunatic 
Hospital, Northampton, Mass., from 1864 to 
1885. He published: A Visit to Thirteen Asy- 
lums for the Insane in Europe (1841) ; Blood- 
letting in Mental Disorders (1854) ; Psychologic 
Medicine: Its Importance as a Part of the Medi- 
cal Curriculum (1867); The Psyohopathio Hos- 
pital of the Future (1867); Prospective Pro- 
vision for the Insane (1868); Curahility of 
Insanity (1877). 

EABLE, Thomas (1796-1849). An American 
lawyer. He was born at Leicester, Mass., but 
when young settled in Philadelphia. He was a 
member of the Philadelphia Constitutional Con- 
vention of 1837. By advocating the extension of 
the right of suffrage to colored men he antago- 
nized many members of the Democratic party, 
and in 1840 the Liberty party made him their 
candidate for Vice President. Subsequently he 
left politics for literary work and published: 
Essay on the Penal Laio; Essay on the Bight of 
States to Alter and Armul their Charters; Trea- 
tise on Railroads and Internal Communications 
(1830) ; Life of Benjamin Lundy (1874). 

EABLE, William (1833-85). An English 
soldier. He was born in Liverpool, was educated 
at Winchester, entered the army in 1851, and 
served with great gallantry in the Crimean War. 
He became colonel in 1868 and from 1872 to 
1876 acted as military secretary to Lord North- 
brook, Viceroy of India. He was commander of 
the garrison of Alexandria during Lord Wolse- 
ley’s campaign against Arabi Pasha and in 1884 
was division commander in the expedition dis- 
patched to the aid of General Gordon at Khar- 
tum. He was killed while leading his detach- 
ment against Arab intrenchments at Kirbekan 
(Feb. 10, 1885). 

EABLHAM COLLEGE. An institution of 
higher liMmiug founded in 1859 by Orthodox 
Friends a1 Ji i<,!.rr'(>iul, Ind. It succeeded a school 
of advanced grade which was opened for stu- 
dents in 1847. The college is coeducational. It 
is located on a tract of 120 acres, adjoining the 
western limits of the city of Bichmond. Tlie 
campus has an area of 40 acres, is shaded by na- 
tive forest trees, and is tastefully laid cut with 
walks and drives. There are eight buildings on 
the campus : Lindley Hall, Parry Hall, Earlham 
Hall, Ed^vin S. Bundy dormitory, the library, 
the astronomical observatory, the gymnasium, 
and the central heating and lighting plant. The 
college grants only two bachelor’s degrees, B.A. 
and B.S. The degree of M.A. is granted on the 
basis of liberal culture rather than specializ- 
ing. The endowment amounts to about $750,000, 
and the value of the college grounds and build- 
ings to about $375,000. The annual income is 
about $140,000. The total number of stadentB 
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in the collegiate year 1913-14 was 413, and 
the instructors numbered 31. The library con- 
tains about 20,000 volumes. The president of 
the College in 1914 was Robert Lincoln Kelly, 
Ph.M., LL.D. 

EAE.LIKGTOE". A city in Hopkins Co., Ky., 
54 miles south of Evansville, Ind., on the Louis- 
ville and Nashville Railroad (Map: Kentucky, 
C 5). It is in the centre of a coal-mining region 
and has extensive manufactures of coke. Un- 
der a charter of 1897 its government is vested 
in a mayor, elected for a term of four years, 
and a unicameral council of six members. 
There are two public libraries. Pop., 1900, 
3012; 1910, 3931. 

EABE MARSHAL. See Marshal. 

EABLOM, erTom, Richard (1743-1822). An 
English mezzotint engraver. He was born in 
London and studied there under Cipriani. In 
mezzotint he made some innovations in the use 
of the point, which gave delicacy his method, 
and established his fame by fruit and flower 
pieces after J. van Huysum. He engraved also 
after Refolds, Beechy, Hogarth, and the Dutch 
and Italian masters. His most important work 
was the reproduction of 300 drawings of Claude 
Lorrain in the Duke of Devonshire’s collection, 
known as the Liber Veritatis (1777-1819). 

EAHGbY, John (1786-1873). An American 
bishop of the Methodist Episcopal Church South, 
bom in Bedford Co., Va. He entered the Metho- 
dist ministry in 1807. It is said that his first 
religious work was among the slaves of Thomas 
Jefferson. He was one of the founders of Ran- 
dolph Macon College and was for years presi- 
dent of its board of trustees. In 1846 he was 
elected book agent of the Methodist Episcopal 
Church South and in 1854 one of its bishops. 

EABLY, JuBAL AjVDEESON (1816-94). An 
American soldier, prominent on the Confederate 
side in the Civil War. He was born in Frank- 
lin Co., Va., graduated at West Point in 1837, 
served in the Seminole, or Florida, War of 1837— 
38, and resigned from the army to take up the 
practice of the law at Rocky Mount, Va., in 
July, 1838. In 1841-42 he was a member of 
the Virginia House of Del^ates, and from 1842 
to 1847 and again from 1848 to 1852 he held 
the position of commonwealth attorney. Dur- 
ing the Mexican War he was major of a regi- 
ment of Virginia volunteers from January, 1847, 
to August, 1848. On the approach of the Civil 
War he was strongly in favor of the main- 
tenance of the Union, and in the Virginia Con- 
vention of 1861 he strenuously opposed the 
adoption of the ordinance of secession; but, the 
ordinance having passed, he threw in Ms lot 
with his State and entered the Confederate 
army as colonel of the Tweniy-fourth Rai- 
ment of Virginia Infantry. He commanded a 
brigade at the first battle of Bull Run, render- 
ing effective service to his side at a critical 
part of the battle: was promoted soon after- 
ward to be brigadier general; took a prominent 
part in the battle of Williamsburg, May 5, 1862, 
where he was seriously wounded; and distin- 
guished himself in the second battle of Bull Run 
and in the battle of Antietam. At Fredericks- 
burg, oh Dec. 13, 1862, he commanded a division, 
and during the battle of Chancellorsville he 
commanded tiie right wing of General Lee’s 
army, stationed at Fredericksburg, which was 
opposed to the Federal General Sedgwick. In 
January, 1863, be was promoted major general. 
He command^ a divisidn of Lee^s army at Get- 


tysburg. Detached from that army in June, 
1864, to operate against the Federal forces in 
the Shenandoah valley, Early, who had been 
commissioned lieutenant general May 31, re- 
pelled an attack of Hunter at Lynchburg on 
the 18th and forced that ofiieer to the upper 
Potomac. The valley thus being left open, he 
advanced to Winchester, drove the Federal Gen- 
eral Sigel to Maryland Heights, crossed the 
Potomac on July 6, levied $20,000 on Hagers- 
town and $200,000 on Frederick City, and on 
the 9th defeated Gen. Lew Wallace at Monoc- 
acy Junction. On the 11th he threatened the 
city of W^ashington, which was in a state of 
consternation, and which by a prompt attack 
he would probably have taken; but, a strong 
Federal reenforcement having arrived, he with- 
drew without serious molestation and retired 
up the Shenandoah valley. Towards the latter 
part of the month he again drove across the 
Potomac the Federal forces opposed to him, 
and in addition sent a cavalry detachment into 
Pennsylvania under McGausland, who occupied 
Chambersburg on July 30 and, in default of a 
ransom of $100,000 in gold, burned the town 
in accordance with Early’s orders- From 
August to November he contended against Sher- 
idan. ibeii in command of the Federal army of 
the Shenandoah, for the possession of the Shen- 
andoah valley. He was finally defeated by 
superior numbers at Opequon Creek, near Win- 
chester (September 19), and Fisher’s Hill (Sep- 
tember 22). On October 19 he surprised the 
Federals at Cedar Creek, but the timely arrival 
of Sheridan turned the fortimes of the day, 
Early’s forces being routed. In March, 1865, 
Early was defeated by Custer at Waynesborough 
and was removed from command by Lee. By 
many military critics he is placed below only 
Lee and Jackson in the list of Confederate gen- 
erals. After the war he lived for a short time 
in Canada, but in 1867 returned to Virginia, 
practiced law there for a time, then was asso- 
ciated with General Beauregard in the manage- 
ment of the Louisiana Lottery at New Orleans, 
and passed his last years in Virginia. He stead- 
fastly refused until his death to take the oath 
of allegiance to the United States. General 
Early was for a time president of the Southern 
Historical Society. Besides several addresses 
on military subjects, he published A Memoir of 
the Last Year of the War for Independence, in 
the Confederate States of America (1867). For 
an account of General Early’s operations in the 
Shenandoah valley, consult: Johnson and Buel 
(ed.). Battles and Leaders of the Civil War, vol. 
iv (4 vols.. New York, 1887) ; Pond, The Shen- 
aThdoah Yalley in (ib., 1883), in the ‘^Uam- 
paigns of the Civil War Series”; and articles 
by Long and Daniel in vol. xviii and vol. :^ii, 
respectively, of the Southern HistoricaZ Society 
Papers (Richmond, 1890, 1894). 

EARLY ENGLISH. The term generally ap- 
plied to the earliest phase of Gothic architec- 
ture (q^v.) in Great Britain. It is really a 
transitional style, through which English church 
architecture passed in its development from 
the Anglo-Norman into the more truly Gothic 
style known as the Decorated (q.v.). Broadly 
speaking it covered the century from 11 7^ to 
1275. Its chief characteristics are tiie tall 
narrow pointed "windows (whence it is often 
called the Lancet style), used singly or in 
groups, the painted arch, clustered shaft, and 
ribbed groined vault, l^ether with 
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characteristic decorative details, such as the 
exquisitely carved foliated capitals with round 
abaci, and the fine crowded moldings^ of the 
pier arches. Structurally the buildings ^ of 
this period show an imperfect appropriation 
of the Gothic principle of isolated supports 
and concentrated thrusts. The wall was still 
the basis of design, the masonry massive, 
the windows relatively small, and the interior 
division into bays not strongly expressed. 
Towards the end of the period, however, the 
windows were increased in size, the walls made 
thinner, the piers lighter; geometric bar tracery 
(see Teacert) began to replace the plate trac- 
ery which had early come into use in place of 
mere groupings of lancet windows; and the 
Gothic principle of vaulting on a framework of 
ribs was carried farther than in Trance by 
the multiplication of the ribs ( tiercerons ) . The 
chapterhouses of Lincoln, Salisbury, Westmin- 
ster Abbey, and Wells, of the second half of 
the thirteenth century, and the cloisters of 
Salisbury, are completely Gothic in construc- 
tion as well as style. But, owing in part to 
the lowness of the vaulting, in part to English 
conservatism, the flying arch and buttress were 
never conspicuous in this period, the resistance 
to thrust being effected by arches under the 
side-aisle roofs in most cases. 

The earliest example of the style is the choir 
of Canterbury (1175-84), followed by the choir, 
transepts, and later the nave of Lincoln (1192- 
1250). Lincoln is almost purely English in 
every feature except the six-part vault of the 
east transept, which is Trench in design, as is 
the Canterbury choir. The nave of Wells (1190- 
1225) is Gothic in details, but Norman in con- 
ception. The most complete exemplar of the 
style is Salisbury Cathedral (1220-58). West- 
minster Abbey was begun in 1245, but the nave 
was not completed till the fifteenth century; it 
shows a Trench Gothic conception carried out 
with English details. Other examples are the 
choirs of Worcester, Chester, and Gloucester 
cathedrals, the transepts of York, parts of the 
choir of Ely and Winchester, and the “Nine 
Altars” of Durham, Consult: Rickman, An 
Attempt to Discriminate the Styles of English 
Architecture (London, 1849) ; Moore, Develop- 
ment of Gothic Architecture (New York, 1899) 
and Mediceval Church Architecture in England 
(ih., 1912) ; Prior, History of Gothic Archi- 
tecture in England (London, 1900) ; Bond, 
Gothic Architecture in England (ib., 1907) and 
An Introduction to English Church Architecture 
(ib., 1913). 

EARLY ENGLISH TEXT SOCIETY. A 

society founded by T. J. Purnivall (q-v.) in 
1864 for the publication of Old and Middle Eng- 
lish manuscripts. It has issued every ^ year 
original- series texts (devoted to first ^itions 
of manuscripts), and since 1867 extra-series 
texts (mainly reprints of old books printed by 
Caxton and other early publishers). The so- 
ciety has as members some of the best English 
scholars in England, the United States, and 
Germany. Its " j)iiblu*.atioTis, numbering more 
than 200y are indispensable to the student of 
early English literature. 

KAREIARE. A method of identification of 
cattle ih the West used in addition to brand- 
ing (q.v.)i It consisted in a slitting, cropping, 
or notchihg of one or both ears and was usually 
made wken the calf was being branded. Each 
cattlemair '^had .his; distinctive earmark as well 


as his brand, and the great value of the former 
lay in the fact that when the half-wild range 
cattle saw a man they invariably turned and 
faced him so that the projecting ears showed 
the earmark plainly. Earmarks were too easily 
altered by the cattle thief to he a proof of own- 
ership without a brand, but, as they could he 
read at a much greater distance than the latter, 
they saved the cowboy many hours of riding. 
The earmark was usually described as “right 
top-bit, left full-crop,” or “right slit, left half- 
crop and slit,” etc. 

EARN, ern. A river and loch in the south of 
Perthshire, Scotland, in the beautiful valley of 
Strathearn ( Map : Scotland, E 3 ) . The loch is 
6 V^ miles long, 1 mile wide, and 287 feet deep, 
and bordered by nigged hills. The river Earn 
flows east from the loch for 49 miles, past Com- 
rie, Crieff, and Bridge of Earn (a popular sim- 
mer resort), into the estuary of the Tay, 7 miles 
southeast of^Perth. The river is navigable for 
small vessels as far as the Bridge of Earn. 
Along the river, near Abernethy, under a thick 
bed of clay, is a peat bed 2 or 3 feet thick, sup- 
posed to be a continuation of the submarine 
forest at Flisk. 

EAJRfNEST (from Welsh ernes, ern, pledge). 
A coin or other article, usually of trifling value, 
given by a purchaser to his vendor ^'to bind the 
bargain” of sale. The practice is one of great 
antiquity and belongs to the order of ceremonial 
transactions so common in all early legal sys- 
tems, the validity of which turns on the due 
observance of a prescribed form of proceeding 
rather than upon an inquiry as to the real in- 
tention of the parties thereto. The giving of 
earnest is, therefore, not at all the same thing 
as part payment on the one side or part delivery 
on the other, with which it is often confused; 
and, in the case of earnest proper, no allowance 
is made for the value of the coin or token given 
upon the settlement of the transaction. Not- 
withstanding its quaint and antiquated charac- 
ter, the giving of earnest is still recognized in 
the law of England and the United States as the 
equivalent of the consideration essential to the 
validity of a contract. The Statute of Frauds 
(29 Car. II, c. 3), as now existing in England 
and reenacted in the United States, not only 
recognizes the legal validity of the act of giv- 
ing earnest, but makes the distinction between 
it and the act of making part payment. 

EARRING. An ornament suspended from 
the lobe of the ear, which may or may not be 
pierced for the purpose. The practice ^ of 
wearing earrings is of the highest antiquity. 
In the ancient world there was a marked differ- 
ence between the Asiatic races, among whom 
earrings were worn by both sexes, and the 
Greeks and Romans, whose women alone used 
them. Earrings hare nlwa\'-> formed an im- 
portant branch of aiii-iic jtuolry, 

Egypt and Assyria. Among the Egyptians 
the earliest rings were extremely simple — either 
single hoops of gold, from 1% to 3 inches in 
diameter, or several hoops (as many as six) 
soldered together. Royal earrings were some- 
times in the shape of an asp set with precious 
stones. Later forms, copied from Asiatic and 
Hellenic models, show the ring ending in the 
form of a dragon or antelope’s head; others are 
pendants in the form of a vase, with incrusted 
-work or with heads of divinities in relief.. But 
the earliest homes of the really artistic earring 
were Babylonia, and later Assyria, where it 
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was a sign of rank among the men. Kings, 
nobles, and soldiers, as well as gods and genii, 
wore earrings ; the Assyrian bas-reliefs show 
the variety of their design. Their general form 
is that of a pendant, sometimes a long drop or cone 
attached ix) a heavy ring or crescent, and 
often, especially under the later kings, that of 
a cross or groups of balls, lion-headed or bull- 
headed genii, the symbols of Assur and other 
gods. The materials were gold and silver; 
pearls were sometimes added. Molds for ear- 
rings have been found among the Assyrian pal- 
aces at Koyunjik and Nimrud. While the size 
and decoration were always kept within bounds 
by the Assyrian jewelers, greater g(^rgcon'':nr«r> 
was aimed at by the Persians as well a.- h\ the 
goldsmiths of Phoenicia, Syria, and the pre-Hel- 
lenic peoples of the .^gean. The statues from 
Cyprus, the tombs of Syria and of Sidon, show 
Assyrian influence enriched. 

Greek and Etmscan. The Mycenaean and 
Homeric women used rich earrings. At Mycenae 
and Hissarlik (Troy) the discoveries of Dr. 
Schliemann included many early gold earrings 
of different shapes — ^the bell-and-chain pendant, 
the fringe pendant, the gondola, the claw-shaped, 
the circular plaque, and several more. In the 
Iliad (xiv, 182-183), Hera wears earrings end- 
ing in three drops. The true gorgeousness of 
this period may be inferred from the examples 
found at Camiros in Rhodes ; they are long 
pendants, with rectangular plaques, diversified 
by zones of nude figurines and heads joined hy 
little chains hanging from rosettes of filigr^ 
work. Henceforth earrings fall into two main 
classes: (1) those worn against or close to the 
lobe of the ear and sometimes entirely conceal- 
ing it; (2) those that hang below the ear and 
aim to continue its lines, not to conceal them. 

The pre-Hellenic and Hellenic earrings, form- 
ing an elaborate network of design in several 
stories, appear to have influenced the Etrus- 
cans more than the later Greeks; for the Greek 
earrings of the sixth and fifth <^nturies B.o. 
are extremely simple and small, and it is not 
until the fourth, and especially the third, cen- 
tury B.c. that the richer Hellenistic art returned 
to the more elaborate style of design. The 
Etruscan tombs furnish the largest number of 
examples for the early part, those of southern 
Russia for the later part, of this period. The 
museums containing the largest number are: 
the Gregorian Museum at the Vati<*an, the Cam- 
pana collection at the Louvre, the Gastellani 
collection at the British Museum, the Metro- 
politan Museum in New York — all of which 
have been gathered from the contents of Etrus- 
can tombs — and the Hermitage collection at 
St. Petersburg, with the superb series from 
southern Russia, especially from Kertch. They 
must be classified into two series: votive ear- 
rings, of very thin gold and frail workmanship, 
made only for burying with Hie deceased; and 
earrings for use, of heavier workmanship. The 
Etruscan tombs contain earrings that are both 
Italian and Greek — ^it is not easy to distinguish 
them. Th^ form the most numerous smd con- 
tinuous series of ancient times, giving the 
styles during about 600 years. The material 
is gold, embossed, vpith filierree and granulated 
work, of thor fanrous technique which modem 
jewelers, heajded by the great antiquarian artist, 
Gastellani, have- tried to revivi^. The main 
Etruscan designs are the following; the hand- 
bag shape, formed of a" plaque with handle, dec- 


orated with spirals, granulations, balls or fig- 
ured designs, linear or in relief — an early form, 
seventh century; the gondola shape, with a 
bunch of three drops decorated with little groups 
of pearls, popular in the sixth century; the ear 
plaque, a disk usually circular, but sometimes 
oval, square, or oblong, with borders and zones 
of ornamental designs in relief and filigree and 
with its pendent bunch of drops, as in the previ- 
ous kind used in the fifth and fourth centuries; 
the ring with pendant, usually large and some- 
times with a diminishing series of single drops, 
a style frequent in the latest tombs of the 
fourth and third centuries. Some unusual speci- 
mens do not belong to any of these 'types. An 
exquisite pair of late workmanship from Bol- 
sena, now in the Louvre, has for its central 
piece a vase, surmounted by Apollo as sun god, 
drawn by four horses in a chariot, and accom- 
panied by winged Victories; its artistic beauties 
are to be seen only imder a magnifier. Another 
beautiful pair from southern Russia, among 
the many at St. Petersburg, has as centre a 
circular plaque with a Nereid on a Triton in 
relief. Such elaborate works have a profusion 
of hanging figurines, flowers, fruits, birds, vases, 
chain nets, and their goldwork is often enhanced 
by colored enamels. The late-Greek artists in 
the service of the kings of the region of the 
Bosporus, whose works abound in southern Rus- 
sia, appear to have excelled all others. Both 
Greek and Roman statues exist with the lobes 
of their ears bored for earrings — ^as in the 
Medici Venus. 

Roman. The Romans naturally inherited the 
taste from the Etruscans and later borrowed 
forms from late-Greek art. Pliny says (xi, 
50) that there was no part of dress on which 
greater expense was lavished; and Seneca men- 
tions one worth a patrimony, consisting of four 
pearls above and below a central precious stone. 
Roman artists popularized for the first time the 
use of precious stones in earrings. It was char- 
acteristic that they valued them, not as the 
Greeks had, for beauty or workmanship, but for 
the value of the material. Roman earrings were 
therefore much less artistic, and jewels, especially 
pearls and emeralds, replaced gold, almost en- 
tirely excluding the old methods and designs. 
This decadence was accentuated during the later 
Empire. It is interesting to note that the Ro- 
man poets and writers speak of distinguishing 
an Oriental man hy his use of the earring.^ 

Byzantine and^Barbaric. Proof that it still 
remained the custom in the East for the men to 
wear earrings even later is given by several By- 
zantine works of art, such as the mosaics rep- 
r^enting Justinian and Theodora at Ravenna, 
and ivories of later Byzantine rulers, in which 
the emperors as well as the empresses wear ear- 
rings. The type of loop earrings and those with 
filigree work were, however, perpetuated even 
through the early Christian period, with orna- 
ments of spirals and pellets, hands, circles, and 
even birds,, found in Egyptian, Italian, and other 
tombs. The barbarous tribes of the North, who 
destroyed Roman civilization, varied in their 
use of the earring. The Goths, coming from 
farther east, were partial to them, with heavy 
gold and enaihel designs; and in this they were 
somewhat rudely imitated hy the Lombards. 
The Merovingian Franks affected a simple ring, 
with one or more stones set in the centre. But 
the Anglo-Saxons hardly used any. Many, how- 
ever, are found in the early graves of Belgimn, 
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France, Rhenish and Bavarian Germany, and 
especially Hung’ary, although none approach the 
beauty of classic or Etruscan design. ^ Cloisonne 
enamel was a novelty in technique, introduced 
by these northern jewelers. 

India. It is an interesting fact that late- 
Greek designs appear to have been perpetuated 
in Indian jewelry — in Cashmere and the Punjab, 
the style with gems and enamels; in Tibet, that 
with heavy gold forms; in the region of Orissa 
and in other northern provinces, the filigree 
and granular work. Indian earrings are the 
most gorgeous and artistic perpetuation in re- 
cent times of the ancient styles. At the same 
time the ancient designs of Assyria and Phoe- 
nicia are in part perpetuated among the modern 
Arab and Syrian tribes. 

The Renaissance. The Middle Ages in 
Europe abandoned the earring in the circle of 
high life, the custom being perpetuated only 
by the peasantry. The innumerable works of 
art reproducing the costume of the period be- 
tween the tenth and fifteenth centuries show 
hardly a single earring. The change of taste 
came during the Renaissance, especially on the 
approach of the sixteenth century. The Italian 
jewelers furnished models for nearly all Europe, 
and the technique reverted to goldwork with 
frequent use of enameling and precious stones. 
The pendent type was universally employed, of 
many shapes, based on the circle, the cross, the 
heart, the drop. There was every variety of 
style, from heavy embossed work in solid metal, 
often with figures in high relief, to the even 
more favorite form of lacelike openwork in the 
rather regular geometric patterns of Renais- 
sance design, with occasional free use of foliage 
and flowers, though never so realistic as in 
ancient jewelry, Portuguese, Spanish, German, 
French, and English work of the sixteenth and 
early seventeenth centuries, while based on 
Italian originals, developed national character- 
istics; and this style, sinking into the middle 
and peasant classes, has been perpetuated by 
them, alongside of even more antique patterns, 
up to the present time. It was among the 
jewelry of the peasants of modem Tuscany that 
Oastellani found the lost secrets of the Etruscan 
jewelers. The so-called peasant jeweli^ of Eu- 
rope, as first shown hy the Paris Exhibition of 
1867 (now in South Kensington Museum) , pre- 
sents the only modern characteristic European 
work comparable to that of modern India in 
regard to earrings as well as other branches 
of the art. In many primitive parts of Europe 
— the Basque Provinces, Brittany, Kormandy, 
and southern Italy — ^the men as well as the 
women wear earrings, but usually in the form 
of simple rings. Between 1876 and 1880 the 
earring began to disappear in Western Europe, 
England, and America. From 1885 to 1905 the 
earring was scarcely seen in the upper classes 
of society, and the custom of piercing the lobe 
of the ear fell into disuse. In the opening 
decade of the twentieth century the^ earring 
began to return, long earrings, 1914, being worn 
in England, shorten France and America, but 
without piercing the ear. Consult: Hadaczek, 
Der OhrscTimuck der GriecTien und Etrusher 
(Vienna, 1903) ; Rae, "'On Antique Earrings 
and Ear Pendants,^^ in the Connoisseur (Lon- 
don, 1906 ) ; Bennet, “A Collection of Earrings,” 
in the Connoisseur (ib., 1909); and especially 
the bibl^c^aphy of Jewelry, 

EAR S'HELIr^ or Ormeb. See Abalone. 


EARS-TO-EAR BIBLE. See Bible, Curi- 
ous Editions of. 

EARTH, Figure of. See Geodesy. 

EARTH, The (AS. eorpe, Icel. jorp, Goth, 
air pa, Teut. Bertha, OHC3-. erde, Ger. Erde, 
earth; connected with Gk. era-sie"^ on the 

ground, and possibly with Lat. arvum, field, 
arare, Gk. dpovv, aroun, OChurch Slav, orati, Ir. 
araim, Goth, arjan, Icel, erja, OHG. erian, dia- 
lectic Ger. dren, oren, AS. erian, archaic Eng. 
ear, to plow). The planet on which we live, the 
third in order of distance from the sun, and the 
largest within the orbit of Jupiter. 

Th.e Form and tlie Magnitude of the Earth. 
To a spectator so placed as to have an unob- 
structed view in all directions, the earth ap- 
pears a circular plain on whose circumference 
the vault of heaven seems to rest. In ancient 
times even philosophers looked upon the earth 
as a fiat disk swimming upon the water. But 
many appearances were soon observed to be at 
variance with this idea, and even in antiquity 
the curved form of the earth began to be sus- 
pected. It is only by assuming the earth to 
be curved that we can explain how our circle 
of vision becomes wider as our position is more 
elevated, and how the tops of towers, mountains, 
masts of ships, and the like, come first into 
view as we approach. There are many other 
proofs that the earth is a globe. Thus, as we 
advance from the poles towards the equator, 
new stars, formerly invisible, come gradually 
into view; the shadow of the earth upon the 
moon during an eclipse is always round; the 
same momentary appearance in the heavens is 
seen at different hours of the day in different 
places on the earth’s surface; and lastly, since 
1519 the earth has been circumnavigated in- 
numerable times. It is not, however, strictly 
true that the earth is a sphere; it is slightly 
flattened or compressed at two opposite points — ■ 
the poles — as has been proved by actual measure- 
ment of degrees of latitude (q.v. ) and by ob- 
servations of the pendulum. It is found that 
a degree of a meridian is not everywhere of the 
same linear length (see Degree of Latitude), 
as would be ttie case if the earth were a 
perfect sphere, but increases from the equator 
to the poles, from which it is rightly inferred 
that the earth is flattened there. A pendulum, 
again, of a given length is found to move faster 
when carried towards the poles and more slowly 
when carried towards the equator; which shows 
that the force of gravity is less at the equator 
than at the poles, or, in other words, that the 
centre is more distant at the former than at 
the latter. The diminished force of gravity at 
the equator has, it is true, another cause — ^viz., 
the centrifugal force arising from the rotation 
of the earth, which acts counter to gravitation, 
and is necessarily greatest at the equator, where 
the linear velocity of rotation is greatest, and 
gradually lessens as we move northward or 
southward, till at the poles it is nothing. But 
the diminution of the force of gravity at the 
equator, arising from the centrifugal force, 
amounts to only of the whole force; while 
the diminution indicated hy the pendulum is 
The difference, or nearly, remains 

assignable to the greater distance of the sur- 
face from the centre at the equator than at 
the poles. From the most accurate measure- 
ments of degrees that have been made, the flat- 
tening Or ellipticity of the earth has been, deter- 
mined at nearly ; or the equatorial radius is 



earth: 


EARTH 


403 


to the polar as 300 to 299. These measurements 
of degrees determine not only the shape, but 
also the size of the earth. It is thus found that 
the equatorial semidiameter amounts to 3963 
miles, while the polar semidiameter is 3950 miles- 
The Mass and Density of tlie Earth. There 
are several methods of weighing the earth : 
I. The iirst method is by observing how much 
the attraction of a mountain deflects a plummet 
from a vertical line. This being observed, if 
we can ascertain the actual weight of the moun- 
tain, we can calculate that of the earth. This 
method was first used by Bouguer, who in 1740 
attempted to measure the deviation in the 
plumb line produced by the horizontal attraction 
of Chimborazo, a mountain in the Peruvian 
Andes nearly 20,000 feet high. Although the 
experiment was not very satisfactory, still it 
showed that a deviation was actually produced, 
and about 35 years later the method was em- 
ployed with greater success by Maskelyne. 
From experiments performed in 1774-76 at 
Schiehallion, in Perthshire, Scotland, he calcu- 
lated the earth’s mean density to be five times 
that of water. Schiehallion is a large moun- 
tain, lying east and west, steep on both its 
northern and southern faces, and of such a 
shape that it is possible to calculate both the 
mass, and the attraction which it exerts, with 
a considerable degree of exactness. The ob- 
served deflection of the plummet in these ex- 
periments was about six seconds. The same 
method was used in 1855 by Colonel James, 
director of the Ordnance Survey, Arthur’s Seat, 
near Edinburgh, being used as the attracting 
mountain. The value which he obtained for 
the mean density of the earth was 5,32. II. A 
second method, which was also first used by 
Bouguer in Peru, is !•> the times of 

swing of a pendulum !J i ■ •.;!*■>- surface and 
also at the summit of a high mountain. It is 
then possible to determine the attraction of the 
earth as compared with that of the mountain, 
and, as the latter can be calculated when the 
shape of the mountain and the density of its 
component rocks are known, the attraction of 
the earth is easily found. Experiments of this 
kind were performed in 1821 by Garlini on 
Mont Cenis, in 1865 by Peehman at Gerold m 
the Alps, in 1880 by Mendenhall at the summit 
of Fuiivama in Japan, and in 18921 by Preston 
on Maun a Kea in Hawaii. A modification of 
this method was introduced by Airy. Instead 
of swinging the pendulum at the top of a moun- 
tain, he observed its time of swing at the bottom 
of a deep mine. In this way the attraction of 
the whole earth was compared with that of the 
^herical shell of the earth’s crust whose inner 
surface passed through the bottom of tbe mine. 
His first attempt to carry out the experiment 
at the Dolcoath copper mine in Cornwall, Eng- 
land, proved abortive, but in 1854 he performed 
it at the Harton Pit, near Sunderland, and ob- 
tained for the mean density of the earth a value 
of about 6.5. Similar experiments were made 
in 1883 and 1885 by Von Stemeck in silver 
mines In Bohemia and Saxony. In the methods 
just described, however, there must always be 
uncertainty, however accurate the observations, 
in regaird to the mass or weight of the moun- 
tain or, in the ease of the mine experiments, of 
the shell of the earth’s crust. III. The method 
known as Cav^dish’s is miieh freer from lia- 
bility to er^or.* This method was first em- 
ployed in 1798 hy Henry* G^^dish on the sug- 


gestion of Jtliehel and has since been repeated 
with various modifications by Reich, Baily, 
Cornu and Bailie, Wilsing, Boys, Braun, and 
Eotvtis. In the apparatus used by Baily, a fine 
rod carrying two small balls at its extremities 
is suspended by a wire and the position of the 
balls is carefully observed by the aid of a tele- 
scope. Large balls of lead placed on a turning 
frame, the centre of which is in the prolonga- 
tion of the suspending wire, are then brought 
near the suspended balls in such a way that 
they can affect them only by the force of their 
attraction. On the large balls being so placed, 
the small ones move towards them through a 
small space, whi^b is carefully measured. The 
position of the large balls is then reversed — i.e., 
they are placed at the same angular distance 
on the other side of the small balls — and the 
change of the position of the small balls is 
again observed. Many observations are made, 
till the exact amount of the deviation of the 
small halls is ascertained beyond doubt. Then 
by calculation the amount of attraction of the 
large balls to produce this deviation is easily 
obtained. Having reached this, the next ques- 
tion is. What would their attraction be if they 
were as large as the earth ? This is easily 
answered; and hence, as we know the attrac- 
tive force of the earth, we can at once compare 
its mean density with that of lead. Baily’s 
experiments lead to the result that the earth’s 
mean density is 5.67 times that of water. In 
most of the determinations made by Cavendish’s 
method the attracting and the attracted masses 
used were of considerable size. By employing 
a quartz fibre as the torsion wire. Boys made 
it possible to use as the attracted masses gold 
balls only % of an inch in diameter, while the 
attrai'ting masses, which were of lead, were only 
4 V 2 inches in diameter. IV. A fourth method, 
which has been successfully employed in various 
forms by Von Jolly, Poynting, and Richarz and 
Krigar-Menzel, consists in using an ordinary 
chemical balance and in determining the change 
of weight when a large attracting b^y of known 
shape and mass is placed above or below the 
scale pan which carries the mass to be weighed. 
In the experiments of Richarz and Ejrigar-Men- 
zel the attracting body was a rectangular mass 
of lead of nearly 100 tons. 

The values of the earth’s mean density ob- 
tained by the various experimenters referred 
to in the foregoing account are summarized in 
the table given below: 
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Date 
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Mean density 

Maskelyne 

1775 

I 

5.00 

Cavendish 

1798 

IH 

5.45 

Carlmi . 

1821 

II 

4.84 

Baily. 

1843 

III 

5.67 


1852 

III 

5.58 

Airy 

1854 

II 

6.57 

James 

1855 

I 

5.32 

Peehman 

1865 

II 

6.13 

Comn and Bailie 

1878 

nr 

5.50 

Mendenhall 

1880 

n 

5.77 

Von Jolly 

1881 

rv 

5.69 

Stcrneck 

1883 

11 

4.77 

gf.(*mock . ... 

1885 

II 

6.77 

TTilsine 

1889 

nr 

5 • 56 

Poynt.mjJ! 

1891 

rv 

5.49 

Preston 

i 1892 

E n 

5. 13 

Boys . . ...... 

1895,. 

,nr 

5 . 53 

Braun 

1896 

nr 

5.53 

Eotvos 

1896 

nr 

5.63 

IU<^arx and Krigar-Menz^ 

1898 

rv 

5.51 

Burgess 

: 1902 

in 

5 . 55 , , 
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It will be observed that the values most re- 
cently obtained are in substantial agreement, 
and it is therefore probable that the true value 
of the earth^s mean density is very nearly 5.53. 
The density of the earth being known, its mass 
or weight is easily calculated and made a unit 
for measuring that of the other bodies in the 
solar system. It is estimated that the mass of 
the earth is 6000 billions of billions of tons. 

The Motions of the Earth. The earth, as 
a member of the solar system, moves along with 
the other planets round the sun from west to 
east. This journey round the sun is performed 
in about 365^ days, which we call a year (solar 
year). The earth’s path, or ■# orbit, is not a 
circle, but . an ellipse of small eccentricity, in 
one of whose foci is the sun. It follows that 
the earth is not equally distant from the sun at 
all times of the year; it is nearest, or in peri- 
helion, at the beginning of the year, or when 
the Northern Hemisphere has winter; and at 
its greatest distance, or aphelion, about the 
middle of the year, or during the summer of the 
Northern Hemisphere. The difference of dis- 
tance, however, is too small to exercise any 
perceptible influence on the heat derived from 
the sun, and the variation of the seasons has 
a quite different cause. The least distance of 
the sun from the earth is over 91,000,000 miles, 
and the greatest over 94,000,000; the mean dis- 
tance is commonly stated at 92,900,000 miles. 
(See Pahallax, Solar.) If the mean distance 
be taken as unity, then the greatest and the 
least are respectively represented by 1.01677 
and 0.98323. It follows that the earth yearly 
describes a path of upward of 560,000,000 miles, 
so that its velocity in its orbit is about 19 miles 
a second. 

Besides its annual motion round the sun, the 
earth has a daily motion or rotation on its axis, 
which is performed from west to east and occu- 
pies exactly 23 hours, 56 minutes, 4.09 seconds 
of ordinary mean solar time. On this motion 
depend the rising and setting of the sun, or the 
changes of day and night. The relative lengths 
of day and night depend upon the angle formed 
by the earth’s axis with the plane of its orbit. 
If the axis were perpendicular to the plane of 
the orbit, day and night would be equal during 
the whole year over all the earth, and there 
would be no change of seasons; but the axis 
makes with the orbit an angle of 23.5®, and the 
consequence of this is all the variety of sea- 
sons and of climates that we find on the earth’s 
surface, for it is only for a small strip (theo- 
retically for a mere line) lying under the equator 
that the days and nights are equal all the year; 
at all other places this equality only occurs on 
the two days in each year when the sun seems 
to pass through the celestial equator — ^i.e,, about 
March 21 and September 23. From March 21 
the sun departs from the equator towards the 
north, till, about June 21, he has reached a 
northern declination of 23.5®, when he again 
approaches the equator, which he reaches about 
September 23. He then advances southward 
and about December 21 has reached a southern 
declination of 23.5®, when he turns once more 
towards the equator, at which he arrives March 
21. The 21st of June is the longest day in the 
Northern Hemisphere and the shortest in the 
Southern; with the 2l8t of December it is the 
reverse. The linear velocity of axial rotation 
at the earth’s surface evidently increases grad- 
ually from the poles to the equator, where it 


is about 24,840 miles a day, or about 1440 feet 
in a second. A direct proof of the rotation of 
the earth is furnished by experiments with the 
pendulum, which, as we have already pointed 
out, show a decrease of the force of gravity from 
the poles towards the equator; and though a 
part of this decrease is owing to the want of 
perfect sphericity, a part also arises from the 
centrifugal force caused by the motion of rota- 
tion. Another direct proof of rotation may be 
drawn from the observation that bodies dropped 
from a considerable height deviate towards the 
east from the vertical line. The analogy of 
our earth to the other planets may be also ad- 
duced as an argument, since their rotation, with 
the exception of the smallest and the most dis- 
tant, is distinctly discernible. Finally, an ad- 
ditional proof of the earth’s rotation was given 
in 1851 by Foucault’s experiment with the pen- 
dulum. The principle of the experiment is this — 
that a pendulum once set in motion, and swing- 
ing freely, continues to swing in the same plane, 
while at any place on the earth the plane of 
the meridian continues to change its position 
relative to this fixed plane. This experiment, 
being tried, verified the expected rotation most 
satisfactorily. 

If the turning of the earth on its axis is once 
admitted to be the cause of the apparent daily 
motion of the heavens, it is an easy step to con- 
sider the annual motion of the snn through the 
constellations of the zodiac as also apparent 
and arising from that revolution of the earth 
about the sun which we have already mentioned. 
If we consider that the mass of the sun is about 
332,000 times greater than that of the earth, 
and that by the laws of mechanics two bodies 
that revolve round each other must revolve about 
their common centre of gravity, the idea of the 
sun revolving about the earth is seen to be 
simply impossible. The common centre of grav- 
ity of the two bodies^ being distant from the 
centre of each inversely as their respective 
masses, is calculated to be far within the body 
of the sun, which has a diameter of 866,400 
miles. But it is easy to see how the apparent 
motion of the sun on the ecliptic naturally 
arises from a motion of the earth about the 
sun. The motions of the planets, also, that ap- 
pear so complicated and irregular as seen by us, 
can be satisfactorily explained only by assuming 
that they, too, revolve round the sun in the same 
direction as the earth. See the articles Preces- 
sion and Nutation for an account of a small peri- 
odic motion of the earth’s axis and its effects. 

The Earth’s Temperature. The phenomena 
of heat on the earth’s surface are describod 
imder Climate; Meteorolooy; and other heads. 
As we go below the surface, we reach a depth 
beyond which the interior of the earth seems to 
have no sympathy with the external causes of 
heat or cold, and its heat appears to be its own 
and to increase according to a fixed law the 
deeper we descend. The average rate of ob- 
served increase is 1® F. for a descent of between 
40 and 50 feet. The distribution of the land and 
water surfaces, with their area, is discussed in 
the article Geography (q.v.). For the physical 
features of the earth, see Geology. 
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EARTH CHEST'inJT. See Eaeth^-ut. 

EARTH CLOSET. See Swage. 

EARTH EATIHO. The practice of eating 
clay. See Geophagt. 

EARTHENWARE. See Potteey. 

EARTH HOG, or Eaeth Pig. A name for 
the aard-vark ( q.v. ) . 

EARTH IfOIMjrE. The specific name for the 
type of house formerly used by the Mandan, 
Hidatsa, Arikara, Pawnee, Ponca, Omaha, and 
perhaps other tribes of the Mississippi valley. 
A circular pointed framework of logs was set 
up, covered with fine brush or grass, and the 
whole given a heavy coating of earth. The lodge 
was in no sense an underground house, though 
the surface soil within was removed to the 
depth of 2 or 3 feet to secure a firm earth 
floor. (See Indian’s, Amebican.) True subter- 
ranean houses were used by the natives of 
Alaska and parts of British Columbia, Washing- 
ton, and California. Jochelson has traced a pos- 
sible historical connection between these Ameri- 
can examples and the subterranean houses of 
uorthOTi Asia and ancient Europe. Consult 
Proceedings of the Intemaiional Congress of 
Americanists (Quebec, 1906) ; also Wissler, in 
the Pr*ooeedmd8 of the Vienna meeting (1909). 

EARTEELY PARADISE, The. A series of 
narrative poems by William Morris, modeled 
on Chaucer’^s Canterbury Tales and published 
in 1868-71. The s^arate poems are mytholc^- 
cal stories told by Norwegian voyagers in search 
of an earthly paradise. 

EARTHNUT. A popular name for the 
tubers of certain unabelliferous plants, partic- 
ularly Oarum bulhocastanum and Oonopodium 
fleanirOsum, which are common in most parts of 
Europe. Names of the same signification are 
given to them in a number of European lan- 
guages. Pignut is another common English 
name, because pigs are very fond of them. They 
are also called earth chestnut, from their re- 
semblance in taste and qualities to chestnuts. 
They are wholesome and nutritious and form 
ah article of trade in Sweden and have some- 
fames been recommended as worthy of more 
attention than they have yet received. Carum 
ferntcefolium likewise affords tubers, which are 
used as food in Greece. The somewhat similar 
tubers of other umbelliferous plants, as Wnanfhe 
pimpineUdides and Chcerophyllum tnberosnm, 
are some^fmes also used for food. The name 
^^eartlmht^ is schnetimes extended to other small 
tuberous roots W subterranean fruits of similar 
quality, althot^h produced by botanically un- 
related plants, as Apios fuberosa (used as food 
by Indiana on 'tBfe North- Atlantic coast), Lathy- 


ru-s tuberosus, Cyperus rotundus, Arachis hypo- 
gcea, etc. 

EARTHQUAKE. A tremor or shaking of 
the ground produced by natural subterranean 
concussion, from tectonic or volcanic causes. 
The disturbance is not necessarily violent or 
even sensible to ordinary means of observation, 
but can be detected by the delicate instruments 
which have been devised for recording the vibra- 
tions in their passage through the earth. The 
record of an earthquake thus obtained has a 
definite character and is readily distinguishable 
from the motion set up by artificial disturbances, 
e.g., underground explosions, artillery fire, or 
the movement of heavy traffic on a city street. 
With the recent advances in the instrumental 
methods of investigation it lias been found that 
earthquakes are much more common than had 
been supposed; in fact, they are of daily oc- 
currence in some parts of the world, and the 
range of the vibrations set up by a heavy shock 
extends over the whole globe. The average 
seismic frequency is probably greatest in Japan, 
where records for a period of eight years showed 
a total of 8831 shocks, or j ■ ji- , ' of 3 a 
day. The larger number of <j !i - belong 

to the class of microseisms (unfelt disturb- 
ances) ; the destructively violent types, or 
macroseisms, are relatively rare, and then may 
be centred in remote localities or under the sea 
so as to attract little notice. 

Succession, of Phenomena. The phenomena 
manifested by a powerful earthquake within the 
zone of destruction vary considerably according 
to the position of the place of observation with 
regard to the focus of the disturbance, the rela- 
tive intensity, and the nature of the ground at 
that place. Consequently the course of events 
may appear quite differently to observers sta- 
tioned at different points within the zone. The 
first phase, howeve^ is usually a slight trem- 
bling or a series 01 separate shocks that last a 
few seconds; then follows almost immediately a 
violent motion, which in some instances seems 
to consist of an actual rising and falling of 
the ground in waves that advance with great 
rapidiiy and in other cases involves more of a 
horizontal to-and-fro movement, or shakings of 
short amplitude but extremely rapid. The vio- 
lent motion lasts only a fraction of a minute 
usually and subsides into smaller vibrations 
that gradually diminish to insensibility. An 
earthquake of this kind is almost always accom- 
panied by sounds, which, also, are heard some- 
times with moderate shocks. The sounds may 
precede or follow the main vibrations, and in 
some eases sound and shook appear to be simul- 
taneous. The sounds are variously described as 
resembling the rumbling of thunder, the roar of 
heavy artillery, and the crashing of an immense 
mass of glass ; no doubt they are frequently con- 
fused with the noise produced by falling ob- 
jects, the crushing of timbers, etc., which is a 
sequence rather than an accompaniment of the 
shock itself. The actual sound is a low pitched 
rumbling and is caused by the vibratory motion 
of the air in sympathy with the ^ound waves. 
It always appears to issue from •file earth, hut, 
contrary to popular belief, is not actually trans- 
mitted through the rocks. 

The suddenness of a violent disturbance makes 
contemporaneous observation very difficult, while 
escape from its effects is almost impossible; 
The main shock is announced only by a brief 
period of minor tremblings and is over in a 
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miiiTite or two after the first motion. Premoni- 
tory tremors may occur at intervals for several 
days or months previous to the earthquake, but 
in a country where slight shocks are frequent 
their real ' ■ ‘ . is not apparent even to 
the scientis . time of safety has passed. 

The display of energy within the brief period is 
without parallel in any other manifestation of 
natural forces. The zone of destruction of a 
powerful disturbance extends over many thou- 
sand square miles, and within the narrower 
epicentral tract the havoc wrought upon life and 
property is beyond the power of realization for 
those unacquainted with disasters of the kind. 
The Messina earthquake of 1908 demolished the 
whole city, so that scarcely a building was left 
standing, and did extensive damage to the ad- 
jacent districts of Sicily and the Italian main- 
land, involving a loss altogether of nearly 80,000 
lives. Volcanic outbursts alone are attended by 
similar scenes of violence and horror, yet they 
are incapable of accomplishing such widespread 
destruction. 

Earthquake IVTotion. Earthquakes travel 
through r "■.■T ^ as elastic waves. The rocks 
which I , « outer zone of the earth, or 

the so-called crust, as well as the underlying 
layers, which are of uncertain nature, behave 
within certain limits like elastic media, trans- 
mitting vibrations in a manner similar to the 
air when set in motion by sound. Any jar or 
disturbance of equilibrium within the rock mass 
produces a series of waves of alternate tension 
and compression which advance by communicat- 
ing the motion from particle to particle. The 
vibrations may take place in the same direction 
as the disturbance is transmitted and are then 
called longitudinal waves, or they may occur 
at right angles to the direction of travel, when 
they are known as transverse waves. Both 
kinds are concerned in the i .-i of an 

earthquake. The waves are* of small amplitude 
— a mere fraction of an inch in the unfelt 
tremors, but possibly an inch or two in the very 
violent shocks. No actual measurements in the 
latter ease are possible, since no instruments 
could withstand the terrific shaking. The 
periods, or time consumed in a single vibration, 
range from two or three seconds to about half a 
minute, as measured at a distance from the 
focus. 

In the instrumental record of earthquakes at 
paints without the danger zone it has been 
found that the wave motion is divisible into 
different phases, or parts, called the preliminary, 
the main, and the final phases. The preliminary 
phase consists of. minor tremors, scarcely per- 
ceptible at first, but developing into well-marked 
vibrations of fairly constant period. Some 
records show two classes of these waves, which 
are then called the first and the second pre- 
liminaries. The main phase develops very 
rapidly out of the preliminary vibrations into 
waves of much greater amplitude and longer 
periods; it corresponds to the destructive part 
of the disturbance close to the source. The 
large, swings after an interval gradually di- 
minish, and then enters the final phase of small, 
interrupted tremors which represent probably 
the refracted and reflected parts of the earlier 
movements. All of the waves start approxi- 
mately -at the same time from the earthquake 
centjr^ but the .small tremors of the preliminary 
phase OTittravel. the longer = waves of the princi- 
pal phase. 


From calculations of the times of arrival re- 
ported by different stations for the California 
earthquake of 1906, Reid found that the first 
preliminaries traveled at a velocity of from 7.2 
kilometers a second near the origin to 11.7 kilo- 
meters a second at a distance of 110 ° of the 
earth’s are; the second preliminaries had a 
velocity ranging from 4.8 kilometers to 6.4 kilo- 
meters; and the main vibrations a constant 
velocity of 3.75 kilometers a second. There is, 
thus, not only a variation of relative speeds, but 
the first and second preliminaries, carried for- 
ward perhaps as longitudinal waves, increase 
their apparent velocity with increasing distance 
from the source. This relation is regarded as 
iT:d‘-. jiii"g ihat the waves of the first phase pass 
i‘ "(■iig'' i' ( earth, not perhaps by the shortest 
path along an arc, but in directions correspond- 
ing to the maximum elasticity of the medium. 
The important practical feature of this variation 
is that it permits accurate deduction from an 
instrumental record as to the distance traveled 
by the disturbance from its source. The data 
supplied by a series of stations also afford the 
information necessary to deduce the direction of 
wave propagation, so that from the known fac- 
tors of distance and direction the disturbance 
may be traced to its origin. 

The structure and nature of the rocks have 
effect upon the transmission of the wave motion, 
causing refractions and variations in speed and 
intensity, which would not be possible if the 
earth were a uniform solid. Certain localized 
areas within the zone of destruction may be 
much less affected than the rest of the area; 
also shocks are sometimes felt in mines that 
escape observation at the surface and vice versa. 
The greatest damage to structures results when 
they are placed on alluvial or made ground; it 
appears that loose materials accentuate the wave 
motion, or rather perhaps transform the tremors 
into slow undulations of greater amplitude, at 
the same time that they may be subjected to a 
propulsive action. 

Depth, of Source. The source from which the 
waves emanate is known as the focus, or centre, 
and the place above the focus on the surface, as 
the epicentre. The terms rather imply that a 
disturbance begins at a point or within a very 
limited zone, but such is not the case — ^at least 
for all tectonic earthquakes, the most common 
and dama^ng kind. The focus involves a mass 
of three dimensions, and the epicentre may ,b® 
an area of several Inirulrcd sqiuire miles. The 
determination of the depth of the focus, for 
different shocks has been attempted by Mallet, 
Dutton, and others, but without any very con- 
clusive results. The method used by Mallet 
rests upon observations of the effects produced 
in walls and buildings, on the assumption that 
the cracks develop mostly at right angles to the 
direction of wave emergence; it is not very 
reliable, owing to the numerous refractions and 
reflections the waves undergo before emerging 
at the surface. The general consoiisus of 
opinion, however, is that the focus is relatively 
shallow, probably not more,, than 10 or 20 miles 
from the surface in most shocks. 

Relative Magnitude, The area affected der 
pends directly upon the violence and probajbly 
also upon the depth of focus. No .prayctiqal 
means have been found to measure the absolute 
degree of intensity or the energy developed by 
a shock. A scale of relative intensities, .knoym 
as the Rossi-Forel scale, is. much used by 
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mologists and is based partly on the personal 
sensations of individuals within the disturbed 
area and in part upon the external effects. The 
scale is arranged in ascending order of intensity^ 
as follows: 1. Unfelt, only recorded by instru- 
ments. 2. Very feeble. 3. Feeble. 4. Light, 
felt by persons in motion. 5. Moderate, felt by 
every one. 6, Fairly strong, sleepers awakened, 
clocks stopped. 7. Strong, general panic. 8. 
Very strong, chimneys fall, 9. Extremely strong, 
partial or total destruction of buildings. 10. 
Disastrous, fissures opened, widespread ruin. 
Around the epi central tract may be drawn curves 
which will indicate the relative intensity of the 
shock within the places thus joined; such curves 
are called isoseisms. Similarly, coseisms are 
curves about the epicentre that connect places 
having the same times of arrival for any par- 
ticular phase. 

The damage infiieted by an earthquake is not 
necessarily proportional to its magnitude or in- 
tensity, since much depends upon how thickly 
the epieentral area is populated- The California 
shock of April 18, 190fe, was not extraordinarily 
heavy compared with some other examples, al- 
though its destructive effects extended over a 
tract 350 miles long and 70 miles wide, disturbed 
an area of about 175,000 square miles, and in- 
volved tremendous financial losses. Most of the 
damage in San Francisco itself was incident to 
the &e, which on account of the disrupted 
water mains could not be brought under control. 
The Messina earthquake in 1908 had a limited 
epicentre within a populous district, where the 
buildings were ill adapted to withstand even 
moderate shakings. The loss of life from the 
disaster was officially reported as 77,283, far 
exceeding the number of deaths from any other 
earthquake of which there is authentic knowl- 
edge. Some of the most violent shocks have 
occurred in Japan and India. The Indian earth- 
quake of 1897 was one of the heaviest in modem 
times, while that of 1905 in the vicinity of 
Kangra was reported to have been felt over an 
area of 1,625,000 square miles and was responsi- 
ble for the death of 20,000 natives. The Charles- 
ton, S. C,, shock of Aug. 31, 1886, the most 
violent of any recorded in the United States east 
of the Mississippi River, was perceptible over an 
area 800 miles wide and 1000 miles long. The 
Lisbon disturbance of 1755 appears to have been 
\< ry as it was also exc^tionally de- 

-miviixr: A notable feature was the immense 
sea wave which swept the coast of Portugal and 
greatly aggravated the disaster, in which alto- 
gether 40,000 people were killed. 

Origin. The question as to the causes of 
^rthquakes has been a subject of speculation 
since very early times, but it is only with the 
adoption of scientific principles of investigation 
aided by instrumental experimentation during 
^e last century or so that real progress has 
been made towards a solution. The question is 
difficult because the origin of disturbances lies 
within the hidden depths of the earth, and the 
exact .conditions obtaining there can only he 
inferred from insecure data. It is now gen- 
erally recognized, however, that two principal 
causes are concerned — ^the one tectonic and the 
other volcanic. The first refers to crustal dis- 
locations^ particularly the differential move- 
ments along fissures known as faults. From 
time to time stresses accumulate in the strata 
to a point where the etasidc limit is exceeded, 
and then rupture and a slip resxilt by which 


equilibrium is once more restored. Such faults 
are very common, as may be observed from their 
surface indications in nearly all regions, and 
imply the ceaseless operation of enormous forces. 
The source of the stresses may possibly be the 
shrinking of the earth’s interior away from the 
superstructure by reason of cooling, or the ex- 
trusion of igneous matter, or the escape of 
gases; the cause is not definitely known, but 
the immediate effects are very apparent. When 
fissures are once opened, they may serve re- 
peatedly to relieve stresses. Thus, the last Cali- 
fornia earthquake is traceable to the recurrence 
of displacement along the San Andreas fault, 
previously marked out by other movements as a 
prominent .. r * f* -ature in the coast 
region from H- ? ! ■ C . w on the southeast to 
Humboldt County on the northwest. On the 
opposite sides of the fault plane the strata 
shifted horizontally a distance riJi'ghiL’ from 7 
or 8 feet up to 21 feet. In places <n-o was 

a vertical movement of from 1 to 3 feet. As the 
total length of the fault is estimated at 270 
miles, the momentum of the mass involved must 
have been enormous. The tectonic earthquakes 
are the most numerous and probably account for 
nearly all disasters of seismic origin. Those of 
volcanic nature seldom seem to have far-reach- 
ing effects, Lhougli adding much to the terrifying 
aspects of tlu* (‘ruption which they accompany. 
They are traceable to concussions within the 
volcanic conduit, produced probably by the gases 
in their progress towards the surface; most of 
the imprisoned energy, of course, finds release 
in the eruption. The occasional paroxysmal out- 
bursts of the kind exhibited by some of the 
Mediterranean volcanoes, or as exemplified by 
the explosive eruption of Krakatoa in 1883, when 
a large part of the island was blown into the 
air, generate fairly heavy shocks. A further 
cause of earthquakes, generally regarded, how- 
ever, as not very important, is found in jars 
produced by the collapse of caverns that have 
been hollowed out by imdergroimd waters in 
their circulation through soluble rock materials 
like limestone, gypsum, and rock salt. 

Eartliquake Zones. If shocks are mainly 
concomitants of crustal displacement as mani- 
fested in the fracture and faulting of rocks, it 
may be expected they will occur most frequently 
along lines of structural weakness. Accordingly 
lofty mountain r^ons, great inequalities 
tween land surface and adjacent sea bottom, and 
the presence of fault scarps particularly, furnish 
some of the conditions necessary for the recog- 
nition of seismic areas. It is noteworthy, also, 
that most of our active volcanoes fall within 
such areas. The western coasts of North and 
South America, with their moimtain ranges and 
precipitous shore lines, mark one of the main 
seismic zones, which joins on the north with 
another great zone that extends from south- 
eastern -Vsia across the Japanese^ Archipelago, 
the Kurile Islands, and the Aleutian chain to 
the Alaskan mainland. Another has an easi- 
west trend through the MeditesTranean, the 
Azores, West Indies, Central America, Hawaii, 
East Indies, the Himalayan Range, Persia, and 
Asia Minor. The eastern coast of Am^iea and 
the western part of Europe are comparatively 
free from such disturbances. 

. “Waves and Othor Phenomena. Many 
of the shocks propagated under the land have 
suhtnarine originsi A part of the energy or 
nation in such cases is communicated to tibfe 
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■water, causing a compressioual wave tliat is 
sometimes felt by ships at sea, though not often 
with damaging results. A great sea wave (er- 
roneously called a tidal wave) may also be 
started, and if the epicentre is not too far re- 
moved from land the wave will dash upon the 
coast as a wall of water, sometimes 30 or 40 
feet high, with irresistible force. The Messina 
earthquake, already mentioned, was precipitated 
by a disturbance in the 'near -by strait, and the 
following wave accounted for much destruction 
along the lower sea front. At San Alessio the 
water rose 38 feet, but at Messina itself it rose 
only about 10 feet; the wave reached Malta two 
hours after the earthquake. The motion in 
mountain regions not infrequently produces 
landslips, shaking down immense quantities of 
earth and rock from cliffs and insecure slopes 
into the valleys, where they may obstruct the 
streams so as to form temporary lakes. It has 
been noticed that glaciers after a disturbance 
will advance farther into the valleys, owing to 
the increased supply of snow at their sources 
contributed by avalanches. Within the epi- 
central tract the surface features may be modi- 
fied by local elevations or subsidences of the 
ground, by the opening of chasms and fissures, 
by earth flows and the diversion of the drainage 
systems. 

Seismology. The study of earthquakes has 
made notable advances during the last two or 
three decades and may he said now to rank as 
one of the coordinate branches of geological sci- 
ence, provided with its own methods and instru- 
ments of observation, and followed by a band 
of workers that number representatives among 
all the principal countries. The systematic in- 
vestigations undertaken in Japan, at first under 
the direction of J. Milne and latter carried on 
by Omori and other Japanese seismologists, 
stimulated general interest, as they have also 
proved of great practical value in suggesting 
methods for mitigating the damage by shocks. 
At present work in this field is very active; 
stations equipped with instruments of record 
have been set up in many places in the United 
States, Europe, and elsewhere, some under gov- 
ernment subsidy. Besides local societies and pub- 
lications devoted to its interests, there is a 
cenhs.l . si'i Vj- f ' Association Internationale 

de L' • . mM* issues from time to time 

valuable reports and is a leading influence in 
the extension and encouragement of research. 
The instrument for the registration of shocks 
is the seismograph (q.v.), which in its improved 
modem form is capable of detecting tremors 
from sources on opposite sides of the globe; by 
it the distance and direction of the larger dis- 
turbances may often he determined with great 
accuracy, and it detects many that otherwise 
would escape notice. 

The principal objects of present inquiry 
are -to discover the centres from which earth- 
quakes most frequently emanate, the relative 
frequency with which they occur, and any pos- 
sible relation that may exist between their 
frequency and other natural phenomeiia. The 
mapping of the seismic :^nes is a work of basic 
importance, necessary to forearm, if it does not 
supply the means for forewarning, against dis- 
astrous shocks. The ability to locate the origins 
of submarine disturbances,^ as shown by Milne, 
may be put to practical use in the laying out 
of routes for ocean cables. Frequent breakages 
of cables occur, within zones subject to heavy 


earthquakes, involving much loss from disuse 
and expense of repair. The analysis of the 
energy developed by the wave motion has a 
bearing obviously upon the design of buildings 
and the securing of proper foundations to with- 
stand the strain. For foundations solid rock 
affords the greatest security, for reasons already 
explained; where it is impracticable to place 
buildings upon it some protection may be had 
by the excavation of a trench on the side from 
which the earthquakes usually come. Masonry 
construction and especially masonry arches, 
chimneys, and exposed ornamental work suc- 
cumb most quickly; timber and steel structures, 
properly braced, endure a heavy shaking. 

Eartidquake Disasters. The Charleston, 
S, C., earthquake and the San Francisco shock, 
already mentioned, are the only heavy ones that 
have occurred within the United States in recent 
years and that have been responsible for wide- 
spread destruction. ^NTeither involved a loss of 
life at all comparable with the losses incident 
to some that have occurred in other countries. 
One of the greatest catastrophes of modem times 
resulted from the Lisbon earthquake of 1755, 
when that city was overthrown and 40,000 people 
were killed; the tremors were felt in North 
Africa, Scandinavia, and as far away as the east 
coast of North America. Calabria and Messina 
were visited by an earthquake in 1783 that 
wrought almost as much devastation as the 
more recent Messina disturbance, and is said to 
have entailed a loss of 60,000 lives. Other dis- 
asters occurred at Aleppo, in 1822; at Naples, 
1857; at Quito, 1859; in Pferu, 1868; on the 
island of Ischia, 1883; and in Japan, 1891. 
The earthquake in northeast India (Assam) in 
1897 was one of the severest that has recently 
been felt, but its centre fortunately was not in 
a heavily populated region. The Kangra dis- 
-turhance of 1905 in the same country involved 
an area half as large as the United States. 
Valparaiso was partly destroyed by an earth- 
quake in 1906, the same year as the San Fran- 
cisco shock. Kingston, on the island of Jamaica, 
was devastated in 1907. The Messina disaster 
of 1908 exceeded all others in the completeness 
with which a great city was ruined and in loss 
of life. A heavy shock was reported in the 
Province of Luristan, Persia, in 1909; the city 
of Cartago, Costa Rica, was laid waste in 1910; 
and southern Mexico was visited by a damaging 
shock in 1911. 

Bibliography. Tho RcLinologicjil Soiiviy of 
Japan, the JliirllKiuakc I ii\o-riga! irvj- ( omririiu-o 
(Japan), ami I'uc A--<)riatiou Jriicriia.ii(»Tia Ic do 
Sismologie have issued important reports. As 
general treatises, may be mentioned : Milne, 
Earthquakes and other Earth Movements (6th 
ed., London, 1913) ; Dutton, Earthquakes in the 
Light of the Isfezo Seismology (New York, 1904) ; 
Montessus de Ballore, Les tremhlements de terre 
(Paris, 1906) and La science s^ismologique (ib.i, 

1907) ; Sieberg, Hamdbuch der Erdhehenkunde 
(Brunswick, 1904) ; Davison, A Study of Recent 
Earthquakes (London,. 1005); Eiott, The 
Physics of Earthquake Phenomena (Oxford; 

1908) ; Reid, Mechanics of the Earthquake 

(Washington, 1916); Walker, Modern Seis- 
mology (New York, 1914). Monographic re- 
ports on separate occurrences include; Mallet, 
The Great 'Neapolitan Earthquake of 1857 (Lon- 
don, 1862) ; Dutton, ‘'The Charleston Earths 
quake of Augusi 31, 1886,'^ in Ninth Anaiudt 
Report United States Geological (Wa^- 
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ington, 1889) ; Oldham, “Report on the Great 
Indian Earthquake of 12 June, 1897,” in Mem- 
oirs Geological purvey of India, voL xxix 
(Calcutta, 1889) ; Lawson, Reid, and Others, 
The California Earthquake of April 18, 1906 
(V"; * 1 , ! ■ Miller, Complete Story of 

^ 7 ' / ' j ' - Horror (Chicago, 1909); 

Mowbray, Italy^s Great Horror of Earthquake 
and Tidal Wave (Philadelphia, 1909) ; Elliott, 
Sicily in Shadow and in Sun (Boston, 1910) ; 
Belknap, American Housebuilding in Messina 
and Reggio (Kew York, 1910). See Geologt; 
Seismograph. 

EARTHS. A term formerly applied to the 
oxides of a number of elements. The alchemists 
applied the term in general to bodies that were 
insoluble or only slightly soluble in water and 
not changed by heat. With the establishment 
of modern chemistry by Lavoisier, the earths, 
which had been r^arded as elements, became 
recognized as compounds. The term “alkaline 
earths” is still generally applied to the oxides 
of barium, calcium, and strontium, and some- 
times to that of magnesium. 

EARTHSHIHE. The reflection from the 
moon of the light cast upon her by the earth, par- 
ticularly noticeable on clear nights at the time of 
new moon, when sometimes the whole surface of 
the moon can be seen in a shy -colored light. 

EARTH SHAKE- See Shieij>tail. 

EARTHSTAR (translation of Neo-Lat. Geas- 
ter, from Gk. yij, ge, earth + da-rrip, aster, star). 
A genus of puffballs which at the time of spore 
dispersal open in a starlike form. Before the 
period of spore dispersal the earthstar has a 
rounded or pear-shape form, seldom more than 
2 inches in diameter. When the spores are 
ripe, the outer leathery layer of the skin, or 
periderm, splits radially from the central apex 
into a number of triangular segments, which 
spread so as to assume a starlike arrangement 
and then become strongly reflexed. In certain 
species, particularly in Geaster hygrometricus, 
this periderm is very sensitive to humidity and 
dryness, with the result that the plant expands 
during moist periods and doses jxp during dry 
ones. Earthsiars are found in nearly all parts 
of the world, some species being restrict^ -to 
particular regions, while others are cosmopoli- 
tan. In America they are quite common in 
pastures and open woodlands. A puffball is 
merely the spore-hearing portion of a fungus, 
whose vegetative body (mycelium) branches ex- 
tensively through the substratum. See Basidio- 
MYCHTES; FuHGi, and its accompanying Plate. 

EARTHWOIiE. A name for the aard-wolf 
(q-v.). 

EARTHWORKS, Militabt. A fortification, 
either temporary or permanent, constructed 
principally with earth. The^ principal classes 
of field or temporary fortifications or earthworks 
are hasty intrenchments, deliberate infrench- 
ments, and siege works. There are many forms 
of earthworks, for which see Fortification ; Re- 
DOTTBr; Trenc h. 

EARTHWORM. The popular name for 
worms of the family Lumbricidse, especially the 
CQimnoh Lrunvbricus terrestris and Allobophora 
foetidaj They belong to the oligochsetous ^ sec- 
tion of the ehisetopod annelids and are wndely 
distributed in temperate and tropical lands. 

Habits. Like most other oligqchastes, earth- 
worms are 'subterranean in tbeir habits and 
appear above the surface only under unusual 
conditions, such as exe^sive rain^ which floods 


their underground burrows and forces them to 
the surface to avoid drowning. They also come 
to the surface to feed and to throw out their 
“eastings,” almost exclusively at night; for 
although they have no eyes, by primitive light- 
detecting organs they avoid the light. Earth- 
worms are often seen in great numbers upon 
sidewalks, steps, and paved streets after a wet 
night or a hard rain, and they are often reported 
to have actually “rained down.” Such cases, 
however, are easily explained by the fact that 
the worms crawl about actively in their attempt 
to get out of the water and even climb up com- 
paratively smooth surfaces, and, as the hard 
surface of the sidewalk or roadway prevents 
their reentering the earth when daylight returns, 
they are all left exposed to view. Although 
naturally somewhat sluggish, these worms can 
burrow with considerable speed, especially in 
light soil. The burrowing is accomplished not 
only by forcing the bluntly pointed head between 
the particles of earth and pressing them apart, 
but also by actually taking into the mouth and 
swallowing much of the opposing material. In 
all their movements the short but stiff setce, 
or bristles, along the sides of the body are of 
the greatest assistance. These setae are arranged 
in pairs on each segment, two pairs on each side, 
so that every segment carries eight setae, and 
they form two double h»Tiirltndi 7 .jil rows along 
each side of the worm. I'a rrnw-u-r*'', form the 
prey of many animals, from slugs upward, and 
are the principal food of moles, shrews, and the 
like. Their habit of going into the water, and 
the accidents of floods, cause many to fall a prey 
to fishes; and they are the commonest bait for 
still fishing, whence they are more commonly 
known in the United States as angleworms 
than by any other name. 

Earthworms and Soil. The important part 
that earthworms play in the economy of nature 
was not generally ^ ’ r.\ "1 attention was 

called to it by 1 - Dir. 'v. Most of our 

knowledge of the habits of these creatures is due 
to him. Earthworms are vegetable feeders ex- 
clusively- In burrowing the worms take more 
or less earth into the alimentary canal, where 
it is mixed with the vegetable food of the worm, 
and nearly all of it passes out with the cast- 
ings, which are always voided on the surface. 
These castings are therefore a sort of natural 
compost, which the earthworms are" continually 
distributing over the surface of the areas which, 
they inhabit. They are thus not only constantly 
transforming vegetable matter into more usable 
forms, but are also so mixing it with inorgauic 
matter as to make both of greater use. Such 
a process is called the formation of v^etaMe 
mold, and it is continually going on wherever 
the conditions are suitable. It is not of course 
confined to the agency of earthworms, though 
Mr. Barwin showed that they were one of the 
mo<^t important agents. The rate at which vege- 
table mold may bo formed by these worms will 
vary of course with the character of the soil, 
the number of worms, and the abundance of 
food, but under favorable conditions it may be 
several inches in a centiuy. S^ch soil is fertile 
not alone because of ite composition, but because 
the movements of the worms keep it stirred up 
and well aerated. For further particulars in 
reference to the habits and usefulness of earth- 
worms, consult Darwin, The Formation of Vege- 
table Mould through the Action of Worms 
(London, 1881). * .4 
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Structure. Earthworms are generally of a 
uniform color, although there is a difference in. 
shading between the upper and under surfaces 
and between different regions of the body. The 
color is usually flesh red, varying into dull pink 
on the one hand and dirty brown on the other. 
In size there is great diversity, some species 
reaching a length of only a few inches, while 
tropical species may be several feet in length. 
Large specimens of the common American species 
are rarely a foot long. In such specimens as 
many as 180 segments may be present, but 130 
is about the average number. The muscular 
system of earthworms is well developed, and 
consists of an outer series of circular or trans- 
verse muscle fibres which girdle the body, and 
an inner series of longitudinal fibres which form 
five principal bands, and several smaller ones 
concerned with the movements of the setae. The 
nervous system consists of a large ganglion above 
the oesophagus, often called the brain, and a 
ventral cord, which lies beneath the alimentary 
canal, and bears ganglia in every segment. This 
cord is connected with the brain by commis- 



STKtrCTtrRE or an BAETHWOItM. 

1 . An entire worm, aide view; 1 , 1st segment and mouth.; 
15, 15th segment, showing opening of male genital ducts; 
33, 33d segment and thickened clitellum. 2. Anterior por- 
tion of Lumhricus terrestris, laid open and enlarged; o, 
mouth, 3 ?, pharynx; a, gullet; m, oesophageal glands; c, 
proventriculus; s, gizzard; i, intestine; A, one of the “ hearts ’ 
home on the side of the dorsal vessel; t, seminal reservoirs; 
sp, spermathecae. (After Lankester.) 

sures arouijd the oesophagus. So far as known, 
there are no sense organs other than those of 
touch. The alimentary canal consists of a 
muscular pharynx, a slender oesophagus, a mus- 
cular gizzard and thin-walled crop, and a long, 
straight intestine, within which is a complex 
dorsal fold, to increase the digestive surface. 
The circulatory system is well developed and 
consists of a prominent dorsal blood vessel and 
no less than four ventral vessels, which run 
longitudinally in the body and are connected 
with each other by a regularly arranged series 
of transverse vessels, many of which form a net- 
work of capillaries in the muscles and in the 
wall of the intestine. In some of the anterior 
segments some of these transverse vessels are 
much larger than elsewhere and form very prom- 
inent arches, often called "hearts, of which 
there are usually five pairs. They are not func- 
tionally “hearts,’’ however, or at least only in 
part, for most of the pumping is done by the 
dorsal trunk and general muscular movements. 
Excretion' takes place through the very charac- 
teristic nephridia, of which there are - a' pair in 
each segment, one on each side -pf the intestine. 


They consist of coiled tubes, having at one end 
a funnel-shaped opening into the body cavity, 
while the other end opens outside of the body. 
The funnel always opens into the segment 
just anterior to that in which the tube itself 
lies. 

Beproduction. Earthworms are hermaphro- 
ditic — ^that is, both male and female reproduc- 
tive organs occur in the same individual. But 
mutual cross -fertilization probably always takes 
place. The eggs are laid in capsules which are 
buried in the earth and serve to protect the 
young until they are well developed. These cap- 
sules are probably formed from the secretion of 
the clitellum, a peculiar ‘ \ i *• of the body 
wall, between the 29th ana dotn segments. The 
clitellum is generally a very prominent band, 
forming one of the most noticeable of the ex- 
ternal features of an earthworm, but it is not 
always evident. The eggs of earthworms con- 
tain considerable yolk, and the young worms 
develop without any metamorphosis. 

Consult: ^ k and Wilson, General Biol- 
ogy (New 1 ''■.')) ; Beddard, “Earthworms 

and Leeches,” in Cambridge ISfatural History, 
vol. ii (New York, 1896) ; id., Earthworms and 
their Allies (New York, 1912). 

EAB TBUIVCPET. A contrivance for improv- 
ing the hearing of the partially deaf, and, as 
its name implies, a trumpet-shaped tube, whose 
action depends on the principles of reflection. 
The waves of sound strike the bell of the trum- 
pet and are reflected into the narrower portion 
of the tube. As the waves proceed, the wave 
front narrows in breadth, but increases in in- 
tensity and the sound reaches the inner ear 
magnified. In a great number of cases of im- 
paired hearing, there can be no doubt that much 
assistance is obtained from the use of the ear 
trumpet; still it must not be used indiscrimi- 
nately, for in unsuitable cases it may do much 
mischief, both in increasing the deafness and 
aggravating the noises in the head from which 
deaf persons often suffer so much. It also 
possesses the great disadvantage of magnifying 
certain sounds at the expense of others. The 
ear trumpet, on account of its shape, acts as a 
resonator, and will strengthen and increase the 
vibrations of certain freq^uencies, while others 
will be almost destroyed. Ear trumpets are of 
most use, perhaps, in advanced cases of nervous 
deafness, though injurious in the early stages 
of this complaint; they are hurtful also in all 
acute diseases of the ear, and of little or no use 
in those cases of great thickening of the con- 
tents of the mid<Ue ear, where the adapting 
power of the organ has been lost. Most of the 
small and so-called invisible ear trumpets are 
considered practically useless. All of the useful 
instruments have good-sized howls, which in 
some cases rest against the temple when inserted 
in the ear, tlius aiding the hearing by bone 
conduction. Another variety, applicable to the 
more severe cases of deafness, consists of an 
elastic tube, one end of which is tipped with 
ivory and is placed in the ear of the patient; 
the other is held in the hand of the speake]^, 
who applies his niourh to th(‘ open extremity. 
Ear trumpets are gcrw rall} nuidc (»f some thin 
metallic substance, such as tin. Gutta-percha 
and other substances are also frequently used. 
Various modifications of the telephone are now 
employed to reenforce the sound waves and 
transmit them to the ear. See Audiphone. 
EAB ’WAX. See Cerumen. 
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EARWIG (AS, earwicga, from eare, Eng. ear 
wicga^ insect; connected Tvith AS. utiegy horse, 
icihty Tvight, from icegan, Icel. vega, Goth, garni- 
gan, OHG., Ger. wegan, 
to carry, move; con- 
nected with Eat. veliere, 
OChurch Slav. veUi, Skt. 
eah, to carry, Gk. 
echein, to hold). A pop- 
ular name for orthopter- 
ous insects of the family 
Forficulidse, resembling 
rove beetles, but easily 
dNti]ipnji';hcd from them 
by the presence of pincer- 
like processes at the 
posterior end of the ab- 
domen. They probably 
owe their name to the foolish belief that they 
creep into the ears of sleepers. Earwigs are 
common in the United States only in the South- 
ern States and on the Pacific coast. They are 
fond of moist situations, such as under the de- 
cayed bark of trees, under stones, among old 
straw, etc. They are nocturnal in habit, and 
while their food is chiefly vegetable, such as 
floWers and ripe fruit, they probably do much 
good by destroying numbers of thrips, aphids, 
etc. The name is also applied in the United 
States to several small centipedes which fre- 
quent houses. 

Eossil Earwigs. The earliest-known ancestor 
of the earwigs, a fossil genus (Baseopsis) from 
the Liassic rocks of Schambelen, Switzerland, 
is considered an interesting link connecting the 
Orthoptera and Coleoptera. Another Mesozoic 
genus is known in the Solenhofen limestones of 
Bavaria. Tertiary earwigs have been found in 
the amber of northeastern Prussia, in the beds 
of Aix, France, and Oeningen, Germany, and 
11 species are known in the Oligocene shales 
of Florissant, Colo. These latter include some 
very large ^ecies witE unusually large eyes. 
See (>BTHOPTEEA. 

See bibliography under Oethopteka; also de 
Bormans and Krauss, ‘‘Forficulidse and Hemi- 
meridse," in Bas Tierreich, ii. Liefening (Berlin, 
IflOO). 

EAR WORM. The bollworm (q.v.). Also 
the cotton worm. See Cotton Insects. 

EASEE (Butch es^l, OHG. esil, (3er* Esel, 
Goth, asihis, AS. esol, eosal, from Lat. asinus, 
ass). A wooden structure, usually of tripedal 
form, upon which an artist plac^ his canvas or 
panels when painting. The canvais is placed at a 
convenient height by means of p^s upon which 
is set a tray or supporting board, holes being 
bored in the two forward legs of the structure 
at regular intervals for receiving these pegs. 
This is the easel still in common use, though 
perhaps of earliest invention. Other forms of 
the easel, more mechanical in contrivance, are 
employed for large canvases. 

EASEMENT. An acquired right of use or 
enjoyment in the lands of another, which one 
may have by virtue of his ownership or posses- 
sion of other land. Though limited in number, 
easements are of very frequent occurrence, and 
comprehend such well-known rights as rights of 
way, of light, of drainage, and the like- They 
belong to that large class of rights, falling short 
of ownership, in tie lands of others (jura m re 
alienor), which, from the point of view of the 
land subjected fio the use, are sometimes called' 
servitudes. The Roman' law distinguished two 
VoL. VII.— 27 


classes of servitude, urban and rural, and de- 
veloped a refined and highly elaborated body of 
rules to determine the conflicting rights of the 
owner of the burdened land and of the person 
entitled to the use thereof. (See Sebyitude, ) 
In the common-law classification of property 
rights, easements belong to the class of incor- 
poreal hereditaments, so called because they do 
not involve the possession of the land in which 
they are exercisable, as i*‘ s . 1 from the 
direct ownership coupled . . ' . ' ■ ^ ' isession of 
a parcel of land, and because, like other real- 
property rights, they are inheritable with the 
lands to which they are appurtenant. They 
are limited in our system to real property, 
though the Roman law T(*cognj?(‘d servitudes in. 
chattels, or movables, as well as immovables. 

Though sometimes improperly used so as to 
include several varieties of rights in alieno solo, 
the easement proper is to be sharply distin- 
guished: (1) from rights not acquired, but 
which flow directly from, and inhere in, the 
ownership of land, as the right to the uninter- 
nipted flow of water in a watercourse, the right 
to the support of land in its natural state, etc., 
which are properly denominated natural rights; 
(2) from rights which do not consist in mere 
use, but which extend to the taking of something 
of value from another's land, as the right of 
pasturing cattle thereon, the right to mine coal 
or other minerals therein, and the like, which 
are known as profits d prendre, or, more briefly, 
as profits; (3) from rights of use which attach 
to a person as an individual and not as a prop- 
erty owner, and which are commonly spoken of 
as easements in gross as distinguished from 
easements appurtenant, but which are, strictly 
speaking, only licenses to use the land of an- 
other and not, therefore, inheritable or trans- 
ferable as property rights ( except in a few of the 
United States, where easements in gross have 
come to be recognized as property and as im- 
posing a burden or servitude running with the 
land over which they are exercisable) ; and (4) 
from rights of use which pertain to one as a 
member of the public, such as the right to use 
a highway on another's land or to use a private 
stream for purposes of navigation, and which 
are sometimes improperly called public ease- 
ments. See Natueal Riuhts; Profit; License. 

As thus limited and defined, the term ease- 
ment commonly describes only such a right of 
use as is appurtenant to a specific parcel of 
land to whose value and enjoyment it con- 
tributes. The right is, in fact, conceived of as 
belonging to the land, rather than to Ifiie owner 
thereof for the time being, and as burdening the 
land over which it may be exercised, and not thse 
person having ihe actual possession thereof. 
Accordingly, the estate to which the right at- 
taches is known sis the dominant tenement, and 
the estate subject to the servitude as the servient 
t<mem(‘nt. It follows, also, that the easement 
is iinafTech'd by any disposition which may be 
made of either estate. The servient estate is 
subject to it, into whosesoever hands it may 
come, and the right of use passes with the 
domtoant tenement, whenever that is conveyed. 
It was formerly considered that it was necessary 
to make some reference to the incorporeal rights 
attaching to an estate, at the time of conveying 
it, in. order that these might pass with it to 
the grantee, and hence the use of the phrase 
“with the appurtenances” in modern deeds; but 
it has long been settled that these or any other 
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The three outline figures 
above show the extensive 
'w nriabiliry of the “tail -for- 
oc'ij-.” of the male of a sin- 
gle species {Porficula auric- 
%daria). 
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apt words are wholly unnecessary to produce 
that effect. 

Easements are classified at common law as 
positive (or affirmative) and negative^ the for- 
mer having reference to such as involved the 
physical use of another's land by going upon 
it or otherwise, as a right of way or of drain- 
age; while the latter, as in the right to light 
(see Light, Easement of) or to the support of 
a party wall, calls for no such physical encroach- 
ment. " While convenient for some purposes, this 
distinction is superficial and has no real signifi- 
cance, the duty of the owner of the servient tene- 
ment being in all cases purely negative — ^to re- 
frain from so using his land as to interfere with 
the rights of the dominant tenement — and in- 
volving no obligation to repair or do any other 
affirmative act. 

The infringement of an easement is commonly 
a nuisance, and may accordingly be abated, either 
by act of the party injured or by appropriate 
legal proceedings (see ISThisance) ; and if the 
infringement be only threatened, or if the com- 
mon-law remedy be inadequate to redress the 
injury committed, an injunction may be granted 
to restrain the acts complained of. (See In- 
junction; Tobt.) But an easement is a true 
property right, or right in rem, and is pro- 
tected not only against the acts of the owner or 
possessor of the servient tenement, but against 
those of any person whatsoever, the same reme- 
dies being available in the one case as in the 
other. Where a right in the nature of an ease- 
ment exists which is not thus protected, such 
as might arise by contract between two ad- 
joining landowners, this is a mere right in 
personam, a license, and not an easement or a 
property right at all. A contract, however for- 
mal, can never create a l^al interest in land, 
though it may under certain circumstances give 
rise to an action the owner of the land 

as such or to a pro-vcd'ng in equity restraining 
him from using his land in violation of his 
agreement. 

Easements may arise in three ways, the sec- 
ond and third of which are, by a legal fiction, 
mere forms or variations of the first. These 
are: (1) grant, or deed; (2) prescription; and 
(3) implication. The deed of grant has from 
the earliest period of the common law been the 
peculiar and appropriate instrument for the 
creation and transfer of an incorporeal interest 
in land, corporeal interests, such as freehold 
estates, being formerly conveyed only by the 
process known as livery of seisin, i.e., by an 
actual physical transfer of possession. By pre- 
scription is meant open and uninterrupted use 
and enjoyment from time immemorial, which, in 
the view of the la^v, created a presumption of a 
grant of t^u ! ihi'rriid at some remote period 
of time. V'jrr <-flv ih:- presumption could be 
shown to be unfounded and the claim thus de- 
feated, but in the United States, and for most 
purposes in England, the presumption of a lost 
grant, as it is termed, is a pure fiction, and is 
no longer requisite to establish an easement by 
prescription. Easements by impiLicati<?n are 
such as arise from a legal presumption of the 
intention of the parties at the time a parcel of 
land is conveyed. Perhaps the best illustration 1 
of sucJi,aBi easement is what is known as a “way 
of necessity,” . which exists where one buys 
premises which are shut oil on all sides by in- 
tervening Tand from access to the highway. 
Here the easement arises, not from the necessity 


of the case, but from a reasonable presumption 
that the grantor of the landlocked parcel in- 
tended to give with it a right of way over his 
remaining land. 

Of these several ways of creating easements, 
the first is the most comprehensive. All ease- 
ments may arise by grant, and some only in 
that way. In the United States it is generally 
considered that negative easements, such as the 
easements of light, of lateral support, and the 
like, cannot exist by prescription, though the 
contrary view is taken in England and in a few 
of our States. On the other hand, only a few 
classes of easements will arise by implication — 
such, that is to say, as involve a “continuous 
and apparent” user of the premises affected, as 
an aqueduct or drain. There is much difference 
of opinion as to what easements are properly to 
be described as continuous and apparent, nega- 
tive easements being included in some juris- 
dictions and excluded in others, and the decision 
being sometimes made to turn on the question 
whether a permanent structure, like a drain, 
was actually apparent and known to the parties 
at the time of the conveyance. 

Easements may be lost or destroyed, either 
by release, by merger, by abandonment, by li- 
cense, or, in some cases, by destruction of the 
premises to which they attach. Merger occurs 
where the dominant and the servient estates 
become vested in the same person. Here the 
easement will not revive upon the subsequent 
conveyance of either of the estates to another 
person. It is not true, as is often said, that an 
easement may be lost by mere nonuser. But if 
the nonuser be under such circumstances as 
to show an intention to abandon the easement, 
it may be ]o-t the act. of the servient 

tenant in ilst* abandonment by ob- 

structing the easement. So where the dominant 
tenant licenses the owner of the servient estate 
to plow up a way or obstruct the former’s 
light, the license, once acted upon, is irrevocable 
and the easement at an end. Mere misuse of 
an easement is as inoperative to destroy it as 
nonuser. Such a right must be exercised within 
narrow limits, however: nothing may be done 
by the dominant tenant which materially in- 
creases the burden upon the servient tenement; 
neither may he make any material change in the 
manner of exercising it; but the remedy for an 
excessive user of an easement is an action of 
trespass and not the forfeiture of the right which 
has been abused. It is not, however, an unlaw- 
ful or excessive user of an easement to enter 
upon the servient premises from time to time 
for the purpose of repair and of keeping the 
easement in good working order, nor for the 
purpose of abating a nuisance which interferes 
with its enjoyment. 

It is only where an easement is of an ephem- 
eral or temporary character that it is lost by 
any injury to the premises, The destruetion 
of a road by flood or earthquake does not affect 
the right of way which exists with reference to 
it. The person claiming the easement may, at 
his o-wn cost, make whatever repairs are neces?- 
sary to restore the way to its former conditiom 
So, if a house’ having an easement of light be 
destroyed hy fire, the easement is not lost, 
revives on the rebuilding of. the house. But 
easements of lateral support, such as those 
which attach to party walls, are manifestly in- 
tended only , for. the. houses which are supported 
hy.sueh wa^s/'and the complete destruction j of 
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the premises has the effect of destroying the 
easements on both sides. Either party may 
thereupon rebuild on his own land at his own 
pleasure and without reference to his neighbor. 
However, if the party wall is not completely 
destroyed, but is susceptible of repair or recon- 
struction, it may -be restored by the party desir- 
ing to avail himself of the easement, at his own 
expense, and his right to the support of the wall 
continues as before. 

The narrow range of the class <,f rbj''*'- under 
consideration, the restrictions t n law 

imposes upon their creation and exercise, have 
been made clear by the foregoing explanation 
of their legal character and status. This jealous 
attitude of the law towards rights of this char- 
acter is due to the fact that they always consti- 
tute an interference with the free exercise of 
his natural rights by the owner of the servient 
tenement. The easy creation and the indefinite 
multiplication of such rights would produce 
grave inconvenience and would seriously hamper 
the free alienation of real property. Hence the 
common law has still further restricted them 
by arbitrarily limiting their number. It is a 
maxim of the law that no novel easements can 
be created. Landowners are limited to the kinds 
which have always been known, and which have 
previously been recognized by the courts as 
proper and convenient burdens upon land. Those 
already referred to — ^ways, lights, drains, water- 
course, support to buildings — comprehend prac- 
tically all, or nearly all, such rights as can be 
created. Attempts have been made to increase 
the number, but the courts have invariably re- 
fused to countenance such proposed additions to 
the list, as the right of access of wind to a wind- 
mill or a chimney, the right to an unobstructed 
view, etc. Such" a right may, indeed, be con- 
ferred upon one man by another, but it remains 
a mere right in personam, a contract right, and 
does not become a burden upon the land of the 
grantor or an appurtenance to the estate of the 
grantee. The only exception to this principle is 
that furnished by the case of the “equitable 
easement,'^ whereby a restrictive covenant affect- 
ing the use of land — as an agreement not to 
build within a certain distance of the street 
line — ^is enforceable in equity — not only against 
the maker of the covenant and his heirs, but 
also against his assigns who take title with 
notice of the uncTorstancIing. But even this ex- 
ception, important tliough it be, is usually 
limited to a narrow range of cases, in which the 
covenant sought to be enforced is purely re- 
strictive in character and imposes no active duty 
upon the owner of the premises affected. See 
Equitable Easement. 

Analogous to easements in their effects, but 
differing fundamentally from them in character, 
are the rights which are loosely described as 
“covenants running with the land.^' It has 
already been stated that an easement cannot 
be created by covenant — ^which is only a contract 
under seal — ^but requires the ancient form of a 
grant. Interests, or estates, in real property, 
whether corporeal or incorporeal, are too im- 
portant to be subject to creation or transfer by 
any but the most solemn legal forms. Hence a 
contract, affecting the use of land, like any other 
contract, ^ cresat^ ^ right in personam,' a 

right, of kef&n^bn contract, and not an interest 
in the pr^erfy i^elf. But if . such right of 
action runs with the Jand, that is,, if it binds 
anybody and eye^body, who becomes the owner 


of the land, and if, on the other hand, it is en- 
forceable, not only by the person to whom the 
promise is made, but by everybody who becomes 
entitled to the promisee’s land, it is evident that 
we have the substance if not the form _ of an 
easement. The method of enforcing the right is 
different, by an action in covenant instead of 
trespass; but the right, on the one hand, and the 
burden, on the other, are not otherwise distin- 
guishable from those resulting from an ease- 
ment. In a very limited class of cases, such 
rights, arising out of covenant, are recognized 
in our law. The essential conditions are : ( 1 ) 
that the covenant shall “touch and concern” the 
land, that is, that it shall affect the use and con- 
dition of the premises; and (2) that there shall 
be privity of estate, that is, some such relation 
as that of landlord and tenant, between _ the 
parties. In other words, both parties must in a 
legal sense have an interest or estate in the 
parcel of land affected by the covenant. Thus, 
if a tenant covenants to make repairs, or to 
cultivate the land in a certain way, the right to 
enforce such covenant will pass to the landlord’s 
assignee, and the t'Vi dh-'i ' » form it will 
be equally incumbe* i ! r ■ assignee as 

upon the original tenant who entered into the 
I In a few American jurisdictions 

if in p'-iT'c ii'ic has been extended to the case of 
the privity existing between the owners of a 
dominant and a servient tenement, respectively, 
so that a covenant by the latter to keep a 
private way over his land in repair for the 
benefit of the former would pass as a permanent 
burden with the land ; but this extension of 
the common-law doctrine is not generally ac- 
cepted in the United States nor in England. 

There is, of course, no element of easement 
in the other class of cases to which the expres- 
sion "^^covenant running with the land” is ap- 
plied — those, namely, where, there being no 
relation of privity of estate, a covenant for the 
benefit of a parcel of land, by whomsoever made, 
is enforceable by those to whom the land may 
pass by descent or otherwise, against the cove- 
nanting party. Here we have the exact reverse 
of what is erroneously termed an easement in 
gross — ^the latter being a right in land claimed 
by an individual in his personal capacity, and 
the former a right vested in the land, or in its 
tenant for the time being, against an individual. 
There being no servitude, there is no easement, 
which, as has been said before, requires both a 
dominant and a servient tenement. See Incob- 

POBUAL ; HnnnDTT v M tx i . 

Th<' aiitlioriLi(*s arc modern, the law on the 
pubjw'ts of ens(‘menis being of a very meagre 
character [>rior to the nineteenth centt^. Con- 
sult: Holland, The EUments of Jurispruden-ce 
(9th ed., Hew York and Oxford, 1900) ; Gale, 
Easements (7th ed., London, 1899: Sth ed., 
Toronto, 1908); Goddard, Easements (6th ed., 
London, 1906; ; AYashbum, Easements (6th ed., 
Boston, 1885) ; Jones, Treatise on the Lam of 
Easements (Boston, 1898) ; Inness, Laio of Ease- 
ments (8th ed., London, 1911). 

EASLEY. A city in Pickens Co., C-, 12' 
miles west of Greenville, on the Pickens and 
the Southern railroads (Map: South C^olina* 
B 2} . . It, is in a fertile cotton region and has 
cotton, oil, and flour mills. Pop*; 1900, 903^ 
1910, 2983. 

EAST, SiB Alfbed (1849-1913). An Eng- 
lish landscape painter and etcher. He was bom 
at Kettering, and studied at the Glasgow,, Art 
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School, at tha Ecole des Beaiix-Arts, Paris, and 
under Fleury and Bouguereau. He painted 
usually in a low key, with great breadth and 
freedom of handling, and sought to render eifects 
of light and color rather than definite line. His 
art is a direct interpretation of nature,^ pos- 
sessing a strong lyrical quality and revealing a 
subtle personality. His water colors are force- 
ful yet delicate in treatment, and his etchings 
are spontaneous and original He best in- 
terpreted English landscape, hut displayed his 
versatility in studies of America and of Japan, 
which he visited in 1889. East was elected 
president of the Royal Society of British Artists 
in 1906, a member of the Royal Academy in 
1013, and was knighted in 1910. He was honor- 
ary member of the Japanese Meiji Bijutsu Kai 
and of the academies of Rome, Milan, and 
Stockholm, and received many medals^ and 
honors. His works were frequently exhibited 
in Europe and America. Among his paintings 
in publh* are: ‘"‘Evening in the Cats- 

wolds” 'A Passing Storm^' (Luxem- 

bourg* ; '‘Haunt of Ancient Peace” (Budapest) : 
"The None Valley” (Venice) ; "London at Night” 
(Milan); "Returning from Church” (Carnegie 
Gallery, ' T’ ■ ■ Moon” 

(Chicago); ■ ■ ■ Autumn” 

(Manchester). He was the author of The Art 
of Landscape Painting in Oil Golor (1906). 

EAST AFRICA COMPANY, Bkitish, A 
commercial association, founded after the Ber- 
lin Treaty of 1885, to develop African trade in 
the territory controlled by the English. 

east AFRICA COMPANY, German. A 
trading company, formed in 1885, to develop the 
African territory under German influence. 

EAST AFRICA PROTECTORATE. A 
British dependency extending from German East 
Africa to Italian Somaliland and Abyssinia, and 
from the Indian Ocean inland to Uganda (Map: 
Africa, H 4). It includes seven provinces (each 
under a provincial commissioner) and a tract of 
territory in the northwest partly organized; to- 
gether with certain territories leased from the 
Sultan of Zanzibar (a 10-mile- wide strip along 
the coast from the German frontier to Kipini, 
the islands of the Lamu Archipelago, and a 10- 
mile tract li’i-jT Kismayu) at an annual 

rental of area of the protectorate 

is estimated at 250,000 square miles. The coastal 
districts are fertile and enjoy a climate health- 
ful in comparison with that of other tropical 
regions ; and here are grown rice and other 
cereals, coconuts, cotton, sisal, rubber, and to- 
bacco. The central highlands have a temperate 
climate and produce in export quantities pota- 
toes, fruits, sim sim, and beans; other cultivated 
products are coffee, wheat, and barley. Stock 
raising is a growing industry, the extensive 
upland pastures furnishing grazing for cattle, 
sheep, and ostriches. In the south great tracts 
of Ijigli-'jT’ grasses give cover to herds of 
wihi U be Ukamba and Naivasha prov- 

inces are the most suitable for European coloni- 
zation. From the highland forests come croton, 
olives, figs, and timber; the coast regions yield 
rubber,, gum copal, mangroves, and timber ; 
while in the interior lowlands are found acacia 
and ebony. No exact information exists con- 
cerning the country’s mineral resources in de- 
tain iron is generally distributed; in Ukamba, 
carbonate of soda, mica diatomite, and graphite 
are fpu^; opals are present in the valley of 
the Kift; limestone is worked, but gold mining 


has ceased. The disposal of land in 1911 was 
as follows: 4941 acres freehold (6216 in 1910; 
10,348 in 1909; 32,795 in 1907), 603,811 lease 
(383.382; 363,222; 538,573). Of the total 

7370 were agricultural (19,852; 18,394; 26,- 

126) and 601,382 grazing (369,746; 350,575; 
327,939). The growth of the trade is seen in 
the table below: 


♦ 

YEARS 

j 

Imports'*' 

Exports 

Customs 

1903-04 

£436,947 

£159,815 

£33,159 

1905ri)6 

672,360 

332,838 

78,718 

1907-08 

799,717 

515,052 

81,655 

1909-10 

776.246 

590,057 

84,289 

1910-11 

1,000,346 1 

962.911 

99,508 

1911-12 

1,330,437 

1,016,898 

122,940 

1912-13 

1,808,343 

1,203,201 1 



* Exclusive of railway material, administration stores, 
and specie 

t Including £66,382 for material for the Magadi Railway. 


Shipping entered and cleared: 2,886,331 tons 
in 1911-12; 2,566,731 in 1910-11; 1,762,243 in 
1908-09. The protectorate government operates 
the Uganda ( Mombasa- Victoria ) Railway; 
length, 586 miles. The cost of construction, to 
March 31, 1912, was £5,734,335. In connection 
with the railway, four steamers are operated on 
the lake. The revenue is derived from customs, 
port, harbor, etc., dues, licenses and taxes, court 
fees, posts, telegraphs, and railways, etc., and 
amounted in 1912—13 to £729,078. The expendi- 
ture was for the same year £961,178, and the 
grant in aid, in 1911-12, £115,000. The Treasury 
advanced £250,000 in 1911 and £375,000 in 1912 
for public works, and in 1912 the grant in aid 
was suspended. 

For a brief period the protectorate was, with 
Uganda, administered by the Imperial British 
East Africa Company, the original grantee; but 
in 1895 it was transferred to a commissioner 
and commander in chief under the E oreign OfiBce. 
In 1905 it was again transferred from the con- 
trol of the Foreign Office to that of the Colonial 
Office. In 1906 an order in council constituted 
the administrator a governor and provided for 
executive and legislative councils. Lieut. Col. J. 
Hayes Sadler was the first governor and com- 
mander in chief. Nairobi is the administrative 
headquarters and the central station on the 
Uganda Railway, with 14,000 inhabitants (700 
Europeans), The largest town^ and chief port 
is Mombasa, with about 30,000 inhabitants (230 
Europeans). Kilindini possesses the finest har- 
bor on the east coast and is to have extensive 
improvements. A recent estimate gives 4,038,- 
000 for the population. The coastal population 
is largely Mohammedan; in the interior pagan, 
Bantu-speaking tribes predominate; other non- 
Bantu tribes are the Masai, the ^malis, and 
the Gallas. Consult: Purvis, HandhooTc of Brit- 
ish East Africa cmd Uganda (London, 1900) ; 
British Empire Series (ib., 1899): The Rise 
of our East African Empire (ib., 1893) ; 

Lugard, British East Africa and Uganda (ib., 
1892) 5 Eliot, Ea^t Africa Protectorate (ib., 
1905). Consult also the publications of the 
Colonial Office of Great Britain. 

EAST ANGLIA, an'^gll-^. See Anglia, East. 

EAST AUROGRA. A village in Erie Co., 
N. Y., 17 , miles southeast of Buffalo, on the 
Penm^lvania Railroad (Map: New York, B 5). 
It is noteworthy as the home of the Roycrofters^ 
whose shop produces fine handmade ' furnitifre 
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and editions de luxe of current and standard 
books. There are also roller mills and agricul- 
tural-implement works. The village contains a 
covered mile race track and mineral springs. 
The water works and sewerage plant are owned 
bj the municipality. Pop., 1900, 2366; 1905, 
2448; 1910, 2784. 

EASTBOXTBNE, estT)6rn. A coimty borough 
and seaside resort in Sussex, England, situated 
on the coast between Hastings and Brighton, 
about 3 miles northeast of Beachy Head (Map: 
England, G 6 ) . It is well built, with broad, 
tree-lined streets, lighted by electricity. A fine 
esplanade nearly 3 miles long skirts the shore. 
Devonshire Park (13 acres) and numerous 
smaller recreation grounds are maintained by 
the municipality. The town hall, erected in 
1886, is a handsome building. Eastbourne was 
incorporated in 1883 and in 1911 was made a 
county borough. The borough owns its electric- 
lighting plant, motor-omnibus lines, isolation 
hospital, technical institute, etc. It has estab- 
lished an excellent system of drainage and a 
good water supply from wells, all of which, com- 
bined with its healthful situation, have made it 
one of the most popular of south-coast resorts. 
Pop,, 1901, 43,574; 1911, 52,544. 

EAST EBIDG-EWATEB. A town in Ply- 
mouth Co., Mass., 24 miles south of Boston, 
on the New York, New Haven, and Hartford 
Eailroad (Map: Massachusetts, F 4). The 
chief industries comprise an iron foundry and 
a cotton gin. Pop., 1900, 3025; 1910, 3363. 

EAST CAPE. The name of the easternmost 
headland of Asia (coast of Siberia). It is sit- 
uated in lat. 66 3' N. and long. 169° 44' W. 
and is separated by Bering Strait from Cape 
Prince of Wale s in America ( Map : Asia, E 2 ) . 

EAST^CHEAP (ME. Estchepe, east market, 
from AS. east, east -f- c^p, traffic). Originally 
an open space in which a market was held for 
the East of London. It was situated at the 
junction of several streets, the oldest and most 
important of which were the two great Eoman 
roads, leading northwest and northeast out of 
London. These roads were known in Saxon 
times as Watling and Ermine streets and met 
on the north side of London Bridge. On account 
of its situation on these roads Eastcheap was 
famous at a very early date for its tavern-: 
and the "Boar’s Head at Eastcheap,” of Shake- 
speare’s Prince Hal and Falstaff, was probably 
thus known as early as the reign of Edward III. 
The name is still preserved in that of a small 
street, near the north end of London Bridge. 

EAST CHICAGO. A city in Lake Co., Ind., 
22 miles by rail southeast of Chicago, on 
the Pennsylvania, the Wabash, the Pere Mar- 
quette, the Baltimore and Ohio, Chicago Ter- 
minal, the Chicago, Indiana, and Southern, and 
the Indian Harbor Belt railroads, and on Lake 
Michigan (Map: Indiana, B 1). The chief in- 
dustries are the manufacture of iron and steel, 
cemoiit, lumber, boilers, hay presses, chains, 
chemicals, and foundry products. East Chicago 
has a goixi harbor, and its -’'I'ppiiig fsic'lUb'- 
have been greatly enhanced coiisi rii< lion 

of a canal, connecting the harbor with the Cain- 
met Eiver. Bascule bridges and turning basins 
have been provided. The city is governed by a 
mayor and a unicameral council of six members. 
East Chicago was incorporated as a town in 
1889 and as a city in 1893. Since then its 
growth has been very rapid. Pop., 1900, 3411; 
1910, 19,098; 1914 (U. S. est.), 25,781. 


EAST CLEVELAND. A city in Cuyahoga 
Co., Ohio, 5 miles east of Cleveland (Map: 
Ohio, G 2 ) . It has laboratories of the National 
Electric Lamp Associations. The city is essen- 
tially a residential suburb of Cleveland and 
contains the beautiful summer estate of John 
D. Eockefelle”. more than 700 acres. 

Pop., 1900, 27-)7; 0179; 1914 (U. S. 

est.), 11,914. 

EAST CONEMAIJ GH, kon'6-ma'. A borough 
in Cambria County, 32 miles (direct) southwest 
of Altoona, on the Pennsylvania Eailroad, and 
on the Citn- I'iL^ Eiver (Map: Pennsylvania, 
D 6). The chief industry is the manufacture of 
steel. Conemaugh contains railway shops and 
owns its electric-light plant. The borough was 
partially destroyed by the Johnstown flood in 
1889. Pop., 1900, 778; 1910, 1549. 

EAST END. A thickly populated and poor 
district of London, east of the Bank of England. 

EAST END. In architecture, the altar end 
or chancel end of a church, as opposed to the 
west front or entrance end. It has been the nearly 
universal practice ever since the fifth century 
to orient the church building so that the priest 
at the altar and the congregation may both face 
the east in worship. In the earliest churches, as 
in pagan temples, the entrance was in the east 
end, and the officiating . priest faced the wor- 
shipers. This orientation (q.v.) was preserved 
in St. Peter’s at Eome, but was generally given 
up at an early date in favor of the present prac- 
tice. The architectural treatment of the east end 
is a mark of various styles. Ex- 

cept in many English cathedrals and churches, 
and Cistercian churches elsewhere which have 
square east ends, the central aisle of the chancel 
generally terminates eastward in an apse, with 
or without an ambulatory, apsidal chapels, etc. 
See East Window : Apse; Chtjeoh; Chancel ; 
Gothic Abchitectuee; Orientation. 

EASTEK (AS. eastre, OHG. dstara, Gter. Os- 
tern, from Teut. Austro, goddess of spring; con- 
nected with Lat. aurora, Gk. eCs, with AS. 
east, and ultimately with Gk. hemar, day, 

Lat. ver, spring). The festival of the resurrec- 
tion of Christ, the principal feast of the Chris- 
tian era. From very early Christian times it 
was observed with great solemnity. In the prim- 
itive Church it was one of the special days for 
the administration of baptism, and the’ Latin 
name of the octave or the Sunday following, 
Dominica in Albis, preserves the memory of 
the custom of the newly baptized wearing their 
white robes throughout the whole week. The 
faithful greeted each other with the kiss of peace 
and the salutation "Christ is risen,” to which 
the response was, "He is risen, indeed.” This 
custom is still kept up in Eussia. In the 
Catholic church the festivities of Easter really 
begin on the preceding morning with the mass 
of Holy Saturday, in which the short .first ves- 
pers of Easter are included — a trace of the 
times of primitive severity, when the mass of 
that day was celebrated in the evening. 

The proper time for the celebration of Easter 
has occasioned much controversy. In the second 
century a dispute arose on this point between 
the Eastern and Western churches. The great 
mass of the Eastern Christians celebrated Easter 
on the Jewish Passover, the fourteenth day of the 
first Jewish nionih or trioori. iTihiknig of Christ 
as the true Pa-c-ujI Lnirib 'I he Wc-iriii churches 
celebrated it on the Mindiiy nft-T fc I)urteenf;lj 
day, holding that it was the commemoration of 
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the resurrection of Jesus. The Council of Mesea 
(in 32o) decided in favor of the Western usage, 
” eastern with the name of the 
. . ■ “ , ’ heresy. This, however, only 

settled the point that Easter was to be held, not 
upon a certain day of the month or moon, but on 
a Sunday. The proper astronomical cycle for 
calculating the occurrence of the Easter moon 
was not determined by this council. It appears, 
however, that the metonic cycle (q.v.) was al- 
ready in use in the West for this purpose; and 
it was on this cycle that the Gregorian calendar, 
introduced in 1582, was arranged. The time of 
Easter, being the most important of all the mov- 
able feasts of the Christian Church, determines 
all the rest. It was debated, at the time of the 
introduction of the Gregorian calendar, whether 
Easter should continue to be movable, or whether 
a fixed Sunday, after the 21st of March, should 
not he adopted. It was deference to ancient 
custom that led the ecclesiastical authorities to 
adhere to the method of determination by the 
moon. It must be remembered, however, that it 
is not the actual moon in the heavens, nor even 
the mean moon of astronomers, that regulates 
the time of Easter, but an altogether imaginary 
moon, whose periods are so contrived that the 
new (calendar) moon always fallows the real 
new moon (sometimes by two, or even three, 
days). The effect of this is that the fourteenth 
of the calendar moon — ^whieh had from the times 
of Jewish law been considered the “full moon” 
for ecclesiastical purposes — falls generally on 
the fifteenth or sixteenth of the real moon, and 
thus after the real full moon, which is generally 
on the fourteenth or fifteenth day. With this 
explanation, then, of what is meant by full 
moon, viz., that it is the fourteenth day of the 
calendar moon, the rule is that Easter Day is 
always the first Sunday after the paschal full 
moon, i.e., the full moon which happens upon or 
next after the 21st of March (the beginning of 
the ecclesiastical year) ; and if the full moon 
happens upon a Sunday, Easter Day is the 
Sunday after. The adoption of the Gregorian 
calendar (see Calendar) changed the date of 
Easter. The Greek church, which did not accept 
the Gregorian calendar, therefore usually cele- 
brates Easter on a different day from the West- 
ern church. 

One object in arranging the calendar moon 
was that Easter might never fall on the same 
day as the Jewish Passover. They did occur to- 
gether, however, in 1805, in 1825, and in 1903, on 
the 12th of April, and will do so again in 1923 
on the 1st of April, in 1927 on the 17th of April, 
and in 1981 on the 19th of ApriL The Jewish 
Passover usually occurs in the week before 
Easter, and never before the 26th of March or 
after the 25th of April. On the other hand, the 
Christian festival is never before the 22d of 
March or after the 25th of April. In 1761 and 
1818 Easter fell on the 22d of March, but this 
will not be the case in any year of the twentieth 
century- The latest Easter in this century oc- 
curs in 1943, on the 25th of April. 

The popular observances, past and present, 
connected with the day are innumerable. The 
use of eggs in this connection is of the highest 
antiquity, the egg having been con-.idered in 
widefy ‘ separated pre-Christian mytholosries i\< a 
symbol of resurrection. Jr prohsiblo that hero, 
as iff other cases, the Church adopted and conse- 
crated* an" earlier custom. This is certainly true 
of the' East^ fires which formerly celebrated the 


triumph of spring over winter. (See Beltane.) 
Some of the mediseval customs, especially in 
France and Germany, were very quaint — e.g., 
that which prevailed in several French cathe- 
drals of a solemn game of ball played by the 
bishops, canons, and other dignitaries ( de- 
scribed by Pater in one of bis Imaginary Por- 
traits) ; grave and rhythmical dances were per- 
formed at Auxerre as late as the fifteenth cen- 
tury and at Besancon as late as the seventeenth 
century, to the strains of the Easter sequence, 
'Victimee paschali. All these observances had a 
common purpose, the expression of joy in the 
resurrection. To the popular sports and dances 
(still maintained in some places, as at Con- 
stantinople, where the whole Greek colony cele- 
brates the festival with the ordinary accompani- 
ments of a fair in the cemetery of Pera) were 
added farcical exhibitions, in which even the 
clergy joined in some places, reciting from the 
pulpit stories and legends calculated to excite 
laughter (risus paschalis) among the hearers. 
Easter customs form an excellent illustration of 
popular survivals in religion. 

EASTER ISLAETD (so called because dis- 
covered by Boggeveen on Easter, April 6, 1722). 
There is reason to identify this island with a 
discovery made by Davis the buccaneer in 1686, 
and the Spanish geographers assign the credit to 
Alvaro Mendana in 1566. The island has no 
name in the language of its inhabitants; For- 
ster’s name, Vaihu, is the name of a landing 
place on the south shore; Cook’s Teapy means 
no more than gorge and was of local applica- 
tion to a narrow way; Rapanui is a modern 
invention; Te Pito te Henua is merely any 
one of its three comer capes. It is, the most 
eastern site of Polynesian habitation and lies 
in lat. 27° 20' S. and long. 109° 30' W. (Map: 
Western Hemisphere, M 10). The island, tri- 
angular in shape, is a volcanic formation, 
with typical craters at each apex of the tri- 
angle, and reaches a height of 1200 feet, but 
there is no evidence of present volcanism. The 
area is about 45 square miles, the soil thin and 
poor, water almost absent, timber scanty and 
not higher than bushes. The island was almost 
depopulated by vessels in the Chilean labor 
trade which carried away the men to work on 
the Chincha Islands; at present not more than 
150 survive on Easter Island. The island has 
been an imorgani/cd dependency of Chile since 
1888. The particular interest which attaches 
to Easter Island is dual: it is the richest site 
of the megaliths of the Pacific; it is the unique 
source of incised tablets or hyloglyphs in the 
island realm. 

The megaliths of Easter Island occur in three 
forms, all cyclop ean. Upon the bluffs and in 
other sites commanding a view of the sea great 
platforms have been built, with neatly fitted 
facing stones set without mortar and the inner 
area filled with rubble. In the survey con- 
ducted by officers of the U.S.S. Mohican 113 
such platforms have been measured, each known 
by name to the older inhabitants. The largest 
platform is known as Tongariki, 150 feet long, 
9 feet wide, 8 feet high, original extent, with 
wing annexes, 540 feet. Into the construction 
of the platform known as Oh an entered a stone 
weighing six tons ; the platform Anaoiraka 
shows the largest stones, one on the sea face 
measuring on its exposed surface 6 feet, 9 
inches high and 4 feet, 7 inches wide. In the 
neighborhood of many of the platforms are 
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found semisubterranean inclosures, conveniently 
called bouses, although their purpose is un- 
known. These are built of great stones artfully 
fitted and in many instances are decorated with 
pictographs, either colored by rubbing with 
tufa and shell or incised, or both. Many of the 
designs are identical with figures on the hylo- 
gk’phs; for this reason the mural painting 
may be considered modem, though older than 
present memory. The most conspicuous units 
of all this stonework are the statues rudely 
carved after the manner of terminalia — a head 
with exaggerated ears, a neck and shoulders. 
The Mohican survey discovered 555 statues; 
the largest measures 70 feet in length and lies 
unfinished in the quarry at Kano Karaka; the 
largest which has been put in position on a 
platform is 32 feet long and weighs 50 tons. 
The material of the statues is gray trachytic 
lava. Upon the head of each statue when erected 
upon the platforms was set a cylinder of red 
vesicular tufa of an average weight of three 
tons, the largest one measuring 12 feet, 6 in- 
ches in diameter. The traditions of the Easter 
Islanders are not explicative, and it is most 
reasonable to regard tbe megaliths as surviving 
from an antecedent culture. 

The hyloglyphs are small pieces of wood 
covered with finely incised figures highly con- 
ventionalized. Twelve tablets have been col- 
lected, and all are preserved save one. The 
tablets are grooved in shallow channels, and 
the design is cut in the bottom of the grooves. 
The few islanders who profess ability to read 
these records begin at the lower left-hand comer 
of the tablet, read to the right to the end of the 
line, invert the tablet and read the second line, 
and so on in a modified boustrophedon, for in 
each alternate line the characters have been cut 
upside down. The reading is far from satis- 
factory; a version printed in the Journal of the 
Polynesian Society by Dr. A. Carroll, of Sydney, 
purports to give a record of events in the pre- 
Inca-Andean culture, but the author did not 
divulge his method; the version of several tab- 
lets recorded by Thomson is very faulty, since 
it is neither in the language of Easter Island 
nor in any known Polynesian speech. It is 
clear that these hyloglyphs, while immemorial, 
are recent, and, if it can be established that 
they are literal or syllabic, they form the only 
instance in which the South Sea Islanders have 
approached the art of wriiing, except for a ^1- 
labary reported in 1914 from the Caroline Islands 
as in esoteric use by a few aged chiefs. 

The composition and the period of the migra- 
tion swarm which peopled Easter Island have 
been established by philological analysis. The 
nearest affinity is with the Tuamotu (q.v.>, 
showing that at some period the two races were 
in contact. After deduction of the element of 
language common to the Tuamotu, the residuum 
is found to consist of a proto-Samoan' element, 
whose home was fn that western archipelago 
until a period corresponding with the Korman 
Conquest of England. The sditlement of Easter 
Island cannot have taken place more than 10 
centuries ago, and there is reason to regard it 
as much naore. recent. Consult: Geiseler, Die 
Osterinself dne) Statte prahistorischer Kultur 
(Berlin, 1883,);* Thomson, ‘*Te Pito te Henua, 
or EastW Islai:^” in the Report of the United 
States NatioTial .Museum (Washington, 1891); 
Cooke, ^^Te Pita :te Henua,” Report of the United 
States National Museum (ib., 1899) ; Gana, 
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Viaud, and Ballesteros, La IsJa de Pascua ( San- 
tiago d< Chile, 1903); Churchill, Easter Island, 
the Rnpanui Speech and the Peopling of South- 
east Polynesia (Washington, 1912). 

EASTEB IXEACKEBEE. See Chub Mack- 

EASTEBN ABCHIPELAGO. See Mai^y 
Aechipelago. 

EASTEBN BENGAIi AND ASSAIM. See 

Bexgal; AsSAil^^ 

EASTEBN CHTTBCH. See Geeek: Chuech. 

EASTEBN EMPIBE. See Byzantine Em:- 

PIBE. 

EASTEBN QUESTION. The complicated 
problem of international politics growing out 
of the relations of Turkey, the Balkan nation- 
alities, and the Great Powers of Europe to each 
other and to one another. The problem has 
occupied the attention of Europe, in more or 
less degree, since the second half of the eight- 
eenth century, when the rapid curtailment of 
the Ottoman power through the Russian ad- 
vance southward seemed to threaten the estab- 
lishment of Russian supremacy in the southeast 
of Europe at the expense of Austria. In the 
beginning the decline of Turkey chiefly con- 
cerned only these two powers. Subsequently, 
however, the interests of Great Britain became 
more closely bound up with the fortunes of the 
Turkish Empire as the importance of the British 
possessions in India increased, and with it the 
necessity of preserving a safe and short line 
of communication between England and the Far 
Orient. France, too, was involved in the web 
of diplomacy, first and naturally, as one of the 
Great Powers; secondly, because of its ancient 
connection with the Porte; and, thirdly, because 
of the developments resulting from the ambi- 
tious schemes of Mehemet Ali (q.v.), of Egypt. 
Germany, until the very last years of the nine- 
teenth century, disclaimed all interest in the 
Eastern Question ; but at that time German 
capital had not yet entered extensively into 
railroad and other business enterprises in Syria, 
which at present have resulted in establishing 
close relations with the Ottoman government. 
TTie Eastern Question entered upon its modem 
phase in the Crimean War (q-v.) and assumed 
definite form at the Congress of Paris in 1856, 
whose work was slightly modified by the Uondon 
Protocol of 1871. The opening of a new high- 
way to the East by the Suez Canal and the 
English occupation of Egypt have helped to 
complicate the Eastern Question. A new phase 
of it developed when Russia began a war with 
Turkey in 1877. The new status created by 
this war, the full results of which Russia was 
not allowed to reap, was embodied in the treaty 
arrangements of the Congress of Berlin (q.v.). 
This arrangement held through the remainder 
of the nineteenth century, although considerable 
changes took place through ..the nnnexation of 
eastern Rumelia to Bulgaria in ] 83 j, tlie shift- 
ing of the boundary between Greece and lurkey 
as a result of the War of 1897, and the estab- 
lishment of autonomy in Crete. ^ 

Though affairs in eastern Asia have diverted 
attention from the Eastmm Question proper, 
the problem is still a vital one and fraught 
with great importance to the future develop- 
ment of international relations. Russia still 
has her eye on Constantinople; Great Britain 
must still defend her position in Egypt; above 
aR, Austria-Hungary must in yery self-preser- 
vation retain her influence among the Slav peo- 
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pies of the Balkans. The balance of adjustment 
is delicate, with Austrian influence predom- 
inant in Servia, with Russian influence power- 
ful in Bulgaria, and Greece still anxious to 
restore in some measure the ancient Byzantine 
or Greek Empire. In 1909, however, the status 
quo was suddenly revolutionized. The coup 
d’etat of the Young Turks in the Ottoman Em- 
pire; the proclamation of Bulgaria’s independ- 
ence, and the assumption by Ferdinand of the 
title of Czar; the seizure of Bosnia and Herze- 
govina by Austria upset entirely the arrange- 
ments made at Berlin. The triple alliance of 
Germany, Austria, and Italy found itself con- 
fronted "by the triple entente of Russia, France, 
and Great Britain. Italy in 1911 pounced upon 
Tripoli (q.v.). A year later the Balkan War 
(q.v.) drowned the Balkan Peninsula in the 
most sanguine conflict that war-accursed terri- 
tory has ever experienced. From that conflict 
Greece has emerged triumphant; Servia has 
largely extended her frontier ; Bulgaria some- 
what "less so; Rumania has gained territory 
of great economic value; Albania appears as a 
new country, and Turkey in Europe has shrunken 
to pitiful dimensions. The Eastern Question, 
with the exception of the Bagdad Railway prob- 
lem ( q.v. ) , is primarily concerned with the 
rivalry between Greece and Italy, Bulgaria and 
Servia, Austria and Russia, as to their respective 
spheres of influence. Consult Holland, Studies 
%n Inter’national Laio (Oxford, 1898), and 
Hichens, The ISfear East (London, 1913), Con- 
sult also the ' under Balkan Wab, 

Greece, Turkey, Bulgaria, etc. 

EASTERN BITE, Churches of the. The 
name given to various bodies of Armenian, 
Coptic, Greek, and Syrian Christians, moat of 
whom were formerly Nestorians or Eutychians, 
but who have acknowledged the supremacy of 
the Pope and returned into communion with 
Western Christendom They are commonly 
known as Uniat churches. See Unlates. 

EASTERN BUMEIilA. See Rumelia, East- 
ern. 

EASTERN SHORE. See Maryland. 

EASTERN STAR, Order of. A woman’s 
fraternal oiga.Mi/ai '"n founded in 1776 and 
afl&liated with Masonry. It had, in 1913, 51 
grand chapters and 7500 subordinate chapters 
and a membership of about 700,000. Its officers 
are grand matron, grand secretary, and grand 
treasurer. 

EASTER TERM. One of the four regular 
terms of the courts of common law in England. 
It was formerly dependent upon the movable 
feast of Easter and was hence called a movable 
term. It commenced on the Wednesday fort- 
night after Easter Sunday and lasted till the 
following Monday three weeks. It was at a 
later period converted by act of Parliament into 
a fixed term, beginning on the 15th of April 
and ending on the 8th to the 13th of May in 
every year. If any of the days between the 
Thursday before and the Wednesday after Easter 
fall within term, no sittings in banc (q.v.) are 
held on those days, and the term is prolonged 
a corresponding number of days. See Term of 
Court. 

EAST FLANDERS. See Flanders, East. 

EAST GRAND FORKS. A city in Polk Co., 
Minn., 24 miles northwest of Crookston, on the 
Great Northern and the Northern Pacific rail- 
roads (Map: Minnesota, A3). It is in an 
agricultural district and carries on an extensive 


trade in liquors. The water works are owned 
by the city. Pop., 1900, 2077; 1910, 2533. 

EAST GREENWICH, grinTj. A town and 
the county seat of Kent Co., R. I., 13 miles 
south of Providence, on the New York, New 
Haven, and Hartford Railroad, and on Green- 
wich Bay, a branch of Narragansett Bay (Map: 
Rhode Island, C 3). There is a good harbor, 
also a public library and an academy. The 
town has a cotton bleachery, dry salter works, 
and manufactures of dextrin, cotton, and yam. 
Pop., 1900, 2775; 1910, 3420. 

EAST HAM. See Ham, East and West. 

EASTHAMP'^TON. A town, including three 
villages, in Hampshire Co., Mass., situated in 
the valley of the Connecticut, 4% miles south 
by west "of Northampton, on the New York, 
New Haven, and Hartford, and the Boston and 
Maine railroads (Map: Massachusetts, B 3). 
There is a large dyeing and mercerizing plant 
and manufactories of drop forgings, rubber and 
elastic goods, buttons, shoe web, cotton goods, 
felt, and yarns. Easthampton has a public li- 
brary and the Willi ston Seminary, a well-known 
preparatory school for boys. The government is 
administered by annual town meetings. The 
water works are owned and operated by the mu- 
nicipality. Easthampton was first settled in 
1665, was incorporated as a district in 1785, and 
was organized as a town in 1809. It was the 
scene of an Indian massacre on May 13, 1704, in 
which 19 persons were killed. Pop., 1900, 5603; 
1910, 8524; 1914 (U. S. est.), 9768. 

EAST HAMP'TON. A town in Suffolk 
Co., N. Y., at the east end of Long Island, on 
the Long Island Railroad, 102 miles from ISTew 
York City. It is noted for its picturesqueness and 
is a popular summer resort. The building of the 
Clinton Academy, incorporated in 1784, is now 
used as a library and town hall. At Montauk 
Point, near here, an army camp was established 
after the Spanish- American War. The govern- 
ment is administered by town meetings, held bi- 
ennially. The town, settled in 1649, came under 
the jurisdiction of Connecticut in 1657 and 
under that of New York in 1664. During the 
Revolution it was frequently pillaged by the 
English. Pop. (town *■ ' . part of Sag 
Harbor village), 1900, W ' 4722. Con- 
sult ^ - jry of the Town of East Hamp- 
ton ^ ■. 1897), and Gardiner, Records 

of East Hampton (ib., 1886—89). 

EAST HART'TB’ORD. A town in Hartford 
Co., Conn., 2 miles east of Hartford, on the 
New York, New Haven, and Hartford Railroad, 
and on the Connecticut River (Map: Con- 
necticut, E 2). It has a town library and the 
Raymond Library, and a cemetery dating back 
to 1710. The chief industries are paper mak- 
ing, tobacco growing, and market gardening. 
There are also railroad and machine shops. 
East Hartford was settled in 1640-50 and was 
incorporated in 1783. The government is ad- 
ministered by town meetings. Pop., 1900, 
6406; 1910, 8138; 1914 (U. S. est.), 8875. 

William Pitkin, one of the Colonial governors, 
was born here. Henry Howard Brownell, the 
‘^‘Battle Laureate” of America, died here. 

EAST HUM'BGLDT MOUNTAINS. A 
range of lofty mountains in Elko Co., Nev.^ 
about 50 miles long, and extending from north 
to southv^ about 60 miles west of the Utah 
boundary (Map: Nevada, F 2). They are a 
northern continuation of the Ruby Mountains, 
are well wooded, and are the most rugged range 
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within the State, several of the peaks reaching a 
height of from 11,000 to 12,000 feet. They form 
the parting for most of the streams which flow 
westward in Nevada. Fremont’s Pass is in this 
range. 

EAST INDIA ARMY. Originally, the 
troops in the pay and employment of the East 
India Company, They were largely natives, with 
a scattering of European adventurers, liberated 
convicts, and army deserters. Later a few regi- 
ments were raised in England, which since the 
Act of 1861 reorganizing the Indian army have 
been a part of the British regular army, under 
the army numbers of the 105th, 106th, 107th, 
108th, and 109th regiments of infantry and the 
Twenty-first Regiment of Hussars. 

Before the Indian Mutiny in 1857 the army 
in the pay of the East India Company consisted 
of about 24,000 British regulars, lent from the 
English military establishment, but paid for by 
the company; 18,000 European troops, raised 
and drilled in England, but the property of the 
company; 180,000 native regulars; and 60,000 
native irregular horse — about 280,000 in all. In 
1861 the East India army ceased to exist, the 
Europeans * * * ’ British army, as before 

stated, anc ■ ■ -- troop forming the nu- 

cleus of what is now the British Indian native 
army. 

EAST INDIA COISIPANY. The name given 
to trading companies intrusted by various Euro- 
pean governments with the monopoly of their 
trade with the East Indies. The most important 
one was the English. Company, the original 
charter of which was obtained from Queen Eliza- 
beth on Dec. 31, 1600, granting for 15 years the 
monopoly of trade with all parts of the world 
not held by friendly European powers between 
the Cape of Good Hope eastward to the Strait of 
Magellan. There were originally 125 stock- 
holders, from whom were chosen each year the 
governor and 24 directors to manage all the 
business of the company. The original stock 
was £72,000; indeed, the first voyages of the 
company were undertaken at the risk of such 
of the stockholders as would advance the requi- 
site capital. In 1612 it was made a joint-stock 
company with £400,000 capital. At the begin- 
ning of the (‘ightcoiitli century the stock had 
increased to three millions, and in 1853 it was 
valued at six. 

At first the venture was esteemed to be of 
such a precarious nature that the company was 
aided by exemption from export duties and in 
other ways. The first voyages, however, were 
highly successful, and the trade continued to 
increase, notwithstanding the bitter and often 
bloody struggles with foreign companies, the 
wealth of the Orient having attracted other 
European nations than tlie English. The Portu- 
guese had a practical moTiopoly of tlu* trade dur- 
ing the sixteenth century, but they made but 
sorry traders, being rather concerned vfith es- 
tablish! fig an empire and spreading Catholicism. 
With them the whole trade was a royal monop- 
oly. When Portugal was united with Spain 
under Philip II, nearly all its East Indian pos- 
sessions were lost to the Dutch in the wars of 
the latter against Spain. The Dutch, who were 
traders only, looking for immediate returns and 
being without farsighted plans of future gains 
and empire, did not maintain their great advan- 
tage. In their struggle with the English Com- 
pany they indeed maintained their establishments 
in the Spice Islands, Sumatra, Java, Malacca, 


and elsewhere, and drove the English away, but 
they lost their possessions in India. Then came 
the most serious struggle between the English 
and the French Company, the latter having been 
established in 1664. It l)egan in 1745 and was 
not finally terminated until 1761. Victory fell 
to the English through the genius of Clive, who 
W’as almost matched by the Frenchmen La Bour- 
donnais and Dupleix. These wars caused the 
Europeans to mingle in the affairs of the native 
states, with the result that during the eighteenth 
century the English Company had become a 
great territorial power and laid the foundations 
of the British Empire in India. 

As a trading organization, it held for over 
200 years the practical monopoly of the trade 
of Great Britain with the Far East. The most 
important trade was with India and China, im- 
porting tea, pepper, spices, drugs, calicoes, silks, 
diamonds, etc. Its chief exports were the pre- 
cious metals, for which reason the company was 
from its inception very unpopular at home. 
According to the current economic doctrine of 
the <Iay, only that trade should be encouraged 
which found markets for English goods and 
brought money into the country, thereby pro- 
moting the national welfare. It was urged in 
reply that more money came into England by the 
sale of Oriental goods than the company could 
possibly take away — reasoning which experience 
proved to he correct. 

For this and other reasons the stockholders 
often had difficulty in getting their charter re- 
newed, having usually to pay for it by a loan to 
the government or some other service, although 
they usually succeeded in maintaining their mo- 
nopoly. In 1650 and again in 1655 they ab- 
sorbed rival companies, which had been incor- 
porated under the Commonwealth and Protecto- 
rate. Indeed, in 1653, the experiment of free 
trade with India was tried, but proved a failure. 
After the revolution of 1688, which in the Dec- 
laration of Rights maintained the right of inter- 
lopers to trade, the company experienced great 
difficulty in obtaining a parliamentary charter 
in addition to the royal charter they already 
possessed. Parliament was opposed to monopo- 
lies on principle and favored the admission of 
interlopers to the trade. The company main- 
tained that the interlopers were quite irresponsi- 
ble and, if unsuccessful in trade, often took re- 
prisals on the natives and embroiled them with 
the latter. Nevertheless, a new general com- 
pany, open to all individuals, was established in 
1698. After bitter struggles and great confusion 
in the trade both companies were united by Act 
of Parliament in 1702. Every member holding 
over £500 of stock was entitled to from one to 
four votes, according to his holding, in the 
general conrt of proprietors, who elected the 
governor and a board of 24 directors from 
among the holders of not less than £2000 of 
stock. The directors were chosen for four years, 
six retiring each year. 

Meanwhile the increasing political power of 
the company furnished endless opportunities for 
corruption among its servants in India and for 
misrule and oppression of the natives. Its bane- 
ful influence in corrupting Parliament was well 
known. It was quite natural, therefore, that 
in 1778 a more complete control by the govern- 
ment wn.^ e=rnbrLMH.d. In 1784 an Act originated 
by the younger Pitt gave to the King the power 
of appointing a board of control over the civil 
and military, but not the commercial, acts of 
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the company. In 1813 the trade Trith India was 
thrown open, the company maintaining its exist- 
ence as a political body for the government of 
India only, and in 1833^ its last great monopoly, 
the trade to China, was abolished, the dividends 
of the company being guaranteed by taxes levied 
on the India possessions. Its inability to cope 
with the terrible Indian revolt of 1857 gave Par- 
liament reason for concentrating all its powers 
in the Imperial government, which guaranteed a 
20y> per cent yearly di\ddend on £6,000,000 of 
its stock. Henceforth the East India Company 
continued to exist as an -i' p‘ i for receiv- 
ing and distributing these dividends only. 

The Dutch East India Company was incor- 
porated by the States-General of Holland^ in 
1602, with a capital of about 6,600,000 florins. 
It was the union of several smaller companies 
which had been formed in consequence of success- 
ful voyages to the Spice Islands, beginning with 
1595, when Philip of Spain closed the port of 
Lisbon to the Dutch. Its monopoly extended 
from the Cape of Good Hope to the Strait of 
Magellan, with sovereign rights in whatever ter- 
ritory it might acquire. The first expeditions 
(1602-05) were very successful and resulted in 
permission from the native states to use a large 
number of ports and to build a fortified factory 
in Java. In 1605 began the 60 years’ war with 
Spain, at the end of which the Dutch Company 
had despoiled Portugal, which was then united 
with Spain, of all its East Indian possessions 
and had supplanted the Portuguese in the Sunda 
and Molucca islands, Ceylon, the Malabar Coast, 
Malacca, Japan, and the Cape of Good Hope. 
As a basis of their power, the Dutch secured 
vast territorial possessions in the Sunda Islands, 
especially in Java, Sumatra, and Celebes, and 
in the Moluccas- They had other stations, but 
they were for trade only and were unfortified. 
The most influential founder of the Dutch In- 
dian Empire was Governor Jan Pietersz Coen, 
who in 1619 established Batavia in Java as its 
capital. Hither came the ships from all the 
other stations, a centralization which enabled 
them to control the trade. In the insular pos- 
sessions of the company the native governments 
were left in control, subject only to taxes and 
to the trade monopoly of the company. 

Directed by practical merchants of experience, 
the company prospered. Between 1602 and 1696 
the dividends were never less than 12 and some- 
times as high as 63 per cent. The charter was 
renewed every 20 years, in return for financial 
concessions made to the state, to which the 
company in 1696 contributed 8,000,000 florins, 
in addition to 400,000 florins for the privilege 
of raising taxes. It was of far greater impor- 
tance than any other company during this 
period. But in the eighteenth century came the 
decline, due to the control of the company by a 
few rich families, who used it as a means of 
immediate gain, and to its cruel conduct towards 
the natives, by which its territorial possessions 
came into great disorder. No dividends were 
paid after 1724. When the English attacked its 
possessions in 1780, on the pretext that Holland 
was about to join the league of neutrals in favor 
of America, the Dutch Company was incapable 
of resistance. It lost practically all of its 
possessions, and although most of them were re- 
turned to Holland by the Treaty of 1815, in the 
meantime (1798) the company itself had been 
abolished and its possessions incorporated with 
those of the state, which also assumed its debts. 


The French East India Company was estab- 
lished in 1664, during the reign of Louis XIV, 
through the instrumentality of Colbert, under 
the name of La 'Compagnie des Indes Orientales. 
Its original capital was 6,000,000 livres, after- 
w^ard increased to 15,000,000, of which the King 
subscribed 3,000,000. It was founded under fa- 
vorable conditions, with almost complete sov- 
ereignty of the territory it might acquire, and 
with all possible protection from the French 
government. It served the political purpose of 
operating against the powerful Dutch Company, 
against which, however, it made but little head- 
way. Under the governorship of the Dutchman 
Caron the first French factory was established 
at Surat, and successful negotiations were begun 
with Persia and Indo-China. His successor, 
Francois Martin, founded Pondicherry in 1676, 
and under his long and prudent administration, 
-which lasted till 1727, the affairs of the com- 
pany prospered. In 1687, however, the company 
lost its privilege of trade with China, and in 
1719 it was united with the Compagnie des 
Indes Occidentales and ** the Compagnie de la 
Chine into the Compagnie des Indes. 

The united company was one of the schemes of 
Law, and its stocks shared the fate of his 
speculations. (See MtcssissiPPi Bubble.) In 
1730 it was deprived of the trade with Africa, 
in 1731 of ^the trade with Louisiana, and in 
1736 of the coffee trade with America. But the 
company prospered in India under the able 
governor Dumas (1735-41), who, by taking ad- 
vantage of the quarrels among the natives, 
greatly extended its possessions and influence. 
Equally successful was his illustrious successor, 
Dupleix (1741-54), ably supported in military 
matters by La Bourdonnais (q.v.). Notwith- 
standing his able conduct of affairs against the 
English, he was recalled in 1753, and, unsup- 
ported by the home government, the colony was 
unable to maintain itself against Clive. (See 
the account of the English Company given 
above.) The activity of the French Company 
was suspended by royal decree in 1769, and in 
the following year it turned over its capital, 
to Over 500,000,000 livres, to the 
K i rig, in 1785 a new company, with commercial 
privileges only, was established, but it was defi- 
nitely abolished by the Convention in 1794. 

Danish East India Company. After unsxic- 
cessful attempts in 1616 and 1634, a Danish 
company was established in 1729 by King Fred- 
erick IV. Unfettered by the trade restrictions 
under which the other companies labored, it be- 
came at the end of the eighteenth century one of 
the principal trading companies of Europe, Its 
prosperity declined -with the advance of the Eng- 
lish Empire in India, and it was ruined in the 
war between Great Britain and Denmark in 
1801, Its possessions, of which Tranquebar and 
Serampur were the chief, were sold to Great 
Britain in 1845. 

Bibliography. For information concerning 
the Engush Company, consult: Charters 
Granted to the East India Company from 1601: 
Treaties and Grants from the Princes of India 
from 1756 to 1812 (London, n. d.) ; The Law 
Relating to India and the East India Company 
(ib., 1841) : Stevens, Baton of British Trade to 
the East Indies (ib., 1886), consisting of re- 
prints of the minutes of the company’s meetings 
during the early period. The standard work, on 
the subject is J. Bruce, Annals of the. East 
India Company (ib-, 1810) ; Sir W- W. Hunter, 









EAST IISTEIA HOUSE 


EASTEAKE 


421 


History of British India (Oxford, 1899), and 
J. A. Mills, History of British India, ed- by 
H. H. Wilson (London, 1858), are also valuable. 
An excellent brief modem account from the 
economic standpoint is W. Cunningham, Groicth 
of English Industry and Trade in Modern Times, 
pp. 26-29, 125-132, 267-278, 532-570, 593-597 
(Cambridge, 1892). Dr. Macpherson, Annals 
of Commerce (London, 1805), is standard. Con- 
sult also: W. T. Raynal, A Philosaghlcal and 
Political History of the Settlement and Trade in 
the East and West Indies (ib., 1777); J. Mae- 
pherson. The History and Management of the 
East India Company (ib., 1779); Letters Re- 
ceived hy the East India Company from its 
Servants in the East (6 vols., ib., 1902), ed. by 
Wm. Poster; Beckles, Ledge and Eword (ib., 
1903) ; F- P, Eobinson, Trade of the East India 
Company from 1709 to ISIS (New York, 1912) ; 
William Foster, English Factories in India, 
1618-/fO (7 vols., Oxford, 1906-13) ; E. B. Sains- 
bury. Calendar of the Court Minutes, I6S6-o^ (4 
vols., ib., 1907-13). 

For the foundation of the Dutch Compai^, 
consult Van der Chijs, De Stichting der Cost- 
Indiscke Compagnie (Leyden, 1857) ; for its 
early laws, Verzameling van instructies, ordon- 
fiancien en reglementen voor de regeering van 
Hederlansch-Indie (Batavia, 1848). General 
histories of the company and its career are those 
of Van Kampen (Haarlem, 1831-33) ; Meinsma 
(Delft, 1872-73); Lauts (Groningen, 1853-66); 
Terwo^ (Hoorn, 1891) ; Deventer (The Hague, 
1886-87) ; Jonge (ib,, 1886—1895). 

For information about the Fehn’CH Oompai^t, 
consult: Castonnet des Fosses, Vlnde francaise 
avant Dupleix (Paris, 1887) ; Dufresne de Fran- 
eheville, Eistoire de la Compagnie des Indes 
(ib., 1746) ; Weber, La Compagnie frangaise des 
Indes (ib., 1904) ; Grolons, La Compagnie fran- 
goAse des Indes orientates de 166% consideree 
comme sociStS de commerce (ib., 1911). 

EAST rKTBIA HOUSE. The home of the 
East India Company, on Xieadenhall Street, Lon- 
don, removed in 1862. Its noted museum was 
removed to Fife House, Whitehall, and in 1880 
was placed under the management of the South 
Kensington Museum. Charles Lamb, James 
Mill, and John Stuart Mill held clerkships in 
the East India House. 

EAST INBIAET DUCK. A variety of do- 
mestic duck. See Duck. 

EAST IHODIES. The southeastern part of 
Asia, embracing India and Indo-China and the 
Malay Archipelago. In this broad sense the 
term is now obsolescent, ^'East ^ Indies” now 
usually meaning the Malay Archipelago alone. 
Most of the archipelago belongs to the Nether- 
lands and is called Dntch East Indies. <^e 
accompanying map.) The name “Indies” origi- 
nated in the fifteenth century, and its meaning 
was afterward extended to include the newly 
discovered lands in the New World. Later a 
distinction was made between the West and East 
Indies. See Dutch East Iistoues ; Malax Abchi- 

EELAGO. 

EASTOraS. See Sailings. 

EAST JDEDAH. A city in Charlevoix Co.^ 
Mieh., 145 miles by rail northwest of Bay Cifyv 
on Pine Lake, which has deep-water connection 
with Lake Michigan, and on the Michigan Cen- 
tral and.' the Pere Marquette railroads (Map: 
Michigan, D 3). It is in an agricultural and 
lumbering region, ajnd has machine and c^- 
repair shops, an, hron furnace, saw and lath 


mills, flour mills, a creamery, a (■o')y>.-r:ig(‘. and 
manufactories of wood alcohol, lil-r-.’ry tables, 
brick flooring, chemicals, etc. The city adopted 
the commission form of government in 1911. 
It owns its water works. Pop., 1900, 1205; 1910, 
2516. 

EAST kingdom:. See Austeasia. 

EAST LAKE. Formerly a town in Jefferson 
Co., Ala., now incorporated into the city of 
• '^*'ap: Alabama, C 2). Howard 

■ I > I ; . J and the Alabama Boys^ Indus- 

trial School are here. 

EASTGLAKE, Sib Chaeles Lock (1793- 
1865). An English historical and figure painter 
and art critic. He was born at Plymouth, Nov. 
17, 1793, the youngest son of George Eastlake, 
solicitor to the Admiralty and judge advocate 
of Plymouth. He studied in the schools of the 
Koyal Academy in 1809 and also under Hay don. 
As early as 1810 he attracted attention with 
“The Baising of Jairus’s Daughter.” In 1815 
Eastlake was in Paris, studying and copying 
pictures from the Louvre. He was at Plymouth 
when Napoleon arrived there on board the Bel- 
lerophon ; from a boat he made sketches which 
he used for a portrait of the Emperor. In 1817 
he went to Italy and in 1819 to Greece. After- 
ward he returned to Home and there spent 14 
years. He devoted himself chiefly to landscape 
painting and landscape with figines of Italian 
peasantry. He lived principally in Rome until 
he was elected an Academician in 1830, when he 
settled in London, In 1823 he sent to the Royal 
Academy three so-called ‘T>anditti” pictures, with 
views of Rome, and in 1827 “The Spartan Isidas,” 
now in possession of the Duke of Devonshire, 
attracted much attention. In 1841 Eastlake was 
appointed secretary to the Royal Commission for 
decorating the Houses of Parliament, in, 1842 
librarian to the Royal Academy, and in* 1843 
keeper of the National Gallery. In 1850 he was 
knighted and elected president of the Royal 
Academy, and in 1855 director of the National 
Gallery." From that time until his death he 
was chiefly engaged in selecting pictures to be 
bought by the government for the National Gal- 
lery. He died in Pisa, Dec. 14, 1865. Elastlake 
translated and edited several books on painting, 
among them Goethe^s Theory of Colors (1840) 
and Kugler's Schools of Painting in Italy ( 1842 ) . 
He also wrote many articles for periodicals, 
and some books, notably Materials for the His- 
tory of Oil Paimting (1847) and Contributions 
to the Literature of the Fine Arts (1848; 2d 
series, 1870). As a painter, however, he is less 
iraporLiut, being a representative of academic 
eclectic iDm. Among his prine'i'j 1 are 

“Pilgrims in Sight of Rome” ; I " N , , < r.\ ered 
his masterpiece; ‘Thord Byron’s Dream” (1829), 
in the Tate Gallery, London; ^"Gaston de Foix” 
(1838); “Christ Blessing Little Children” 
(1840) ; and a series of female heads, artistically 
his best effort. For his life, consult tlie Memoir 
by Lady Eastlake (London, 1870) : ^lonkhouse. 
Pictures by Sir Chiles Eastlahc (ib., 1875). 

EASTLAKE, Lady Elizabeth (Rigby) 
(1809—93). An English author, bom at Nor- 
wich, England. She lived for somq time in Ger- 
many and at Reval, in -Russia, and in 1841 her 
first book, an account of her residence at the 
latter place, entitled A Residence on the Shores 
of the Baltic, was published in London. In 1842 
an introduction to Lockhart led to her becoming 
a regular staff contributor to the Quarterly Re- 
view, a connection which continued for UMiny 



EAST LIVEBMOEE 


EASTJilAlT 


422 


years. She married Sir Charles Lock Eastlake, 
tlie artist, in 18*48, and traveled with him ex- 
tensively in Italy. Her attack, in the Quarterly 
Review" {1S4S } , on Jane Eyrey is the least pleas- 
ant episode of her literary career. She published 
The Jewess, a novel (1843) ; Livonian Tales 
(1844); Music and the Art of Dress (1852); 
Life of John Oihson, R^A., Eculptor (1870) ; Life 
of Mrs. (rrote (1880); Five Great Painters (2 
vols., 1883). She translated Waagen’s Treasures 
of Art in Great Britain (4 vols., 1854-55) and 
Brandi’s Samuel Taylor Coleridge and the Eng- 
lish Romantic School (1886), and edited her 
hushand^s works (1870) and his edition of 
Ku^^ler^s Handbook of Painting: Italian Schools 
(18^4). 

EAST EIVEEiMOEE. A town in Androscog- 
gin Co., Me., 23 miles (direct) north of Lewiston, 
on the Maine Central Railroad, and on the^ An- 
droscoggin River (Map: Maine, B 4). It is in 
a rich farming region and has paper mills. The 
water works are owned by the town. Pop., 1900, 
2129; 1910, 2641. 

EAST EIVERPOOE. A city in Columbiana 
Co., Ohio, 44 miles west by north of Pittsburgh, 
Pa., on the Pennsylvania and the Young-town 
and Ohio River railroads, and on the Ohio Ili\cr 
(Map: Ohio, J 4). It has a Carnegie library 
and three parks. Two bridges connect the city 
with Chester and Xewell, W. Va. East Liver- 
pool is the most* important centre in the United 
States for the manufacture of porcelain, includ- 
ing porcelain dinner ware, floor tile, and porce- 
lain electrical supplies. There are also machine 
shops, steel works, a large sewer-pipe factory, 
and brickworks. The city has a supply of natu- 
ral gas. The government, tinder the Ohio Code 
of 1902, is veSed in a mayor and a board of 
public service, biennially elected, and a council. 
The hoard of public safety is appointed by the 
executive and council. The water works are the 
property of the municipality. East Liverpool 
was settled as early as 1795 and was incorpo- 
rated in 1834. Pop., 1900, 16,485; 1910, 20,387; 
1014 <U. S. est.), 21,877. 

EAST liONDOEF. A seaport town and popu- 
lar resort of Cape of Good Hope Province, situ- 
ated at the mouth of the Buffalo River, on the 
east coast (Map: Africa, G 8), 666 miles south of 
Johannesburg by rail. It has a number of banks, 
a municipal market, two public libraries, and 
several consular representatives. There is a spa- 
cious landing at the mouth of the river, acces- 
sible for vessels drawing 22 feet, though the 
harbor is exposed. The town, being the entrepot 
for the Transkei, Basutoland, the souifjern part 
of Orange Free State, and Johannesburg, is one 
of the most important ports of Cape Colony, its 
trade in 1913 amounting to $67,459,700. The 
chief article of export is wool. Pop., 1904, 
25,220; 1911, 20,867. 

EAST IiOTHXAKT, I6^i-an. See Hapuing- 

TOHSHIEE. 

EAST ’MAt nt. a former portion of the Hud- 
son Bay territori^, now incorporated as the 
Uiigava district (q.v,), in the Dominion of 
Canada (Map: Canada, Q 5). The East Main 
or Slade River crosses its southern section, 
entering James Bay. the souHtem extension of 
Hudson Bay, about lat. 52® 15' after a course 
of 400 miles. 

EASTMAH, Charles Alexaisfder (Ohitesa) 
(1858- ). An American physician, born at 

Redwood Falls, Minn. His father, “Many Light- 
nings’' (Jacob Eastman), was a full-blooded 


Santee Sioux Indian, and his mother, Nancy, 
was a half-blood Sioux. Pie graduated from 
Dartmouth College in 1887 and from the medi- 
cal department of Boston University in 1890. 
From 1890 to 1893 he ivas government physician 
at the Pine Ridge Agency, where he had charge 
of the wounded prisoners at the time of the 
Ghost Dance Outbreak. He also served as In- 
dian secretary under the International Committee 
of the Young Men’s Christian Association ( 1894- 
97), attorney for the Santee Sioux at Wash- 
ington (1897-1900), and government physician 
at Crow Creek, S. Dak. (1900-03). In 1903 he 
received an appointment to revise Sioux family 
names. He became vddely known as a lecturer 
on Indian history and life. He is author of 
Indian Boyhood "(1902) ; Red Hunters and the 
Animal People (1904) ; Old Indian Days (1907) ; 
Wigwam Evenings (1909), with his wife (see 
Goodale, Elaixe) ; The Soul of the Indian 
(1911) ; Indian Child Life (1913). 

EAST3«EAN, Charles Gamage (1816-61). 
An American editor and poet. He was born at 
Fryeburg, Oxford Co., Me., and ■ r " . * ( 
the University of Vermont in 1837- !'■ : 

the Spirit of the Age, published at Woodstock 
(1840), and in 1846 he became the proprietor 
of the Montpelier Patriot, which he edited for 
nearly 15 years. In 1848 he published a volume 
of his poems, in which his delineations of the 
rural life of New England secured for him the 
title of the “Burns of the Green Mountains.” 

EASTMAN, Elaine Goodale. See <3k>ODALE. 

EASTMA.N, George (1854- ). An 

American inventor and capitalist, bom at 
Waterville, N. Y., and educated at Rochester, 
N. Y., where he thereafter resided. He perfected 
a process for making sensitive gelatin Arj plates 
and invented a plate-coating machine in 1880. 
Four years later he patented the first successful 
reliable film, and in 1888 he perfected the first 
“Kodak.” In 1890 he obtained a patent for the 
first machine for manufacturing transparent 
film rolls. He became treasurer and general 
manager of the Eastman Kodak Company, the 
manufacturing and distributing plant in Roches- 
ter, managing director of the Kodak Company, 
Ltd., London, England, and president of the 
Eastman Kodak Company of New Jersey- In 
1900 he was made a chevalier of the Legion of 
Honor. He gave $225,000 to the Rochester Me- 
chanics Institute in 1900, physical and biological 
laboratories to the University of Rochester, and 
in 1912, $500,000 towards the endowment of the 
latter institution. 

EASTMAN, Har vey Gridley (1832-78). An 
American educator, bora in Marshall, N. Y. He 
was the founder in 1855 of a commercial school 
at St. Louis and in 1859 of the Eastman Na- 
tional Business School at Poughkeepsie, N. Y. 

EASTMAN, John Robie (1836-1913). An 
American astronomer, born at Andover, N, H. 
He graduated from. Dartmouth College in 1862, 
until 1865 was an assistant in the United States 
Naval Observatory, where (1874-91) he had 
charge of the meridian-circle work, and was 
professor of mathematics in the United States 
navy ( 1865—98 ) . Retired in 1898 with the 
grade of captain, he was in 1906 promoted rear 
admiral. He observed solar eclipses in various 
parts of the world, in 1882 had charge of the 
Transit of Venus party to Cedar Keys, Fla., was 
the first president (1898) of the Washington 
Acjad^iHy of Sciences, and published, besides 
many reports. Second Washington Star 
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logue (covering the results of about 80,000 ob- 
servations made bet^veen 1866 and 1891), Tran- 
sit Circle Observations of the Stin, Moon, Plan- 
ets, and Comets (1903), and a History of the 
Toicn of Andover, y. H., 1751-1906 (1910). 

EASTMAM*, Seth (1S08~75). An American 
soldier. He was born at Brunswick, Me., and 
in 1829 graduated at the United States Military 
Academy and was assigned as lieutenant in the 
First Infantry. After on frontier duty 

at Forts Crawford (1829) and Snelling (1830) 
and on topographical duty from 1831 to 1833, 
he was appointed assistant instructor in draw- 
ing at West Point (1833-40). From 1850 to 
1857 he was engaged in the Bureau of Indian 
Affairs as illustrator of the History, Condition, 
and Future Prospects of the Indian Tribes of the 
United States, He was promoted through suc- 
cessive grades to be a lieutenant colonel of in- 
fantry ( 1861 ), was retired in 1863, and brevetted 
brigadier general in 1866. He wrote a Treatise 
on Topographical Drawing (1837). 

EAST MATJCH CHUNK. A borough in 
Carbon Co., Pa., 53 miles south by east of 
Wilkes-Barre, on the T-<*high Valley, the Central 
of Kew Jersey, and ihc lifaucli Chunk Switch 
Back railroads, and on the east bank of the Le- 
high River (Map: Pennsylvania, K 5).^ It is in 
the anthracite coal region and has silk mills. 
Pop., 1900, 3458; 1910, 3548. 

EAST MOLINE, md-len^. A city in Rock 
Island Co., 111., 5 miles east of Moline, on the 
Mississippi and Rock rivers, and on the Chicago, 
Milw’aukee, and St. Paul, the Chicago, Rock 
Island, and Pacific, the Davenport, Rock Island, 
and Northwestern, and the Chicago, Burlington, 
and Quincy railroads. The industries include 
manufactures of automobiles, 'jiui uh u".,! im- 
plements, scales, gas engines, malleable iron 
goods, sashes and doors, cement blocks, and brick. 
Fast Moline was incorporated as a village in 
1903 and as a city in 1007. It owns its water 
works. P op., 1 910, 2665. 

EAST NEWAHK. A borough in Hudson 
Co., N. J., adjoining Newark, on the east bank 
of the Passaic River and on the Erie Railroad. 
It is the home of the Clark Thread Company. 
The borough contains a public library. Pop., 
1900, 2500; 1910, 3163. 

EASTON, es'ton. A city and the county seat 
of Talbot Co., Md., 59 miles by rail southeast 
of Baltimore, on the Baltimore, Chesapeake, and 
Atlantic, and the Philadelphia, Baltimore, and 
Washington railroads (Map: Maryland, G- 3). 
It is connected with Baltimore by steamship 
lines. Easton is the seat of a bishop of the 
Protestant Episcopal church and contains a hos- 
pital. The industrial establishments include 
foundries and machine shops, fiour and lumber 
mills, canning factories, carriage and wagon 
works, and furniture and shirt factories. Easton 
is governed by a mayor and council. The water 
Works, electric-light plant, and sewage system 
are owned by the city. Pop., 1900, 3074; 1910, 
3083. 

EASTON. A town, including several villages, 
in Bristol Co., Mass., 24 miles south of Bos- 
ton, cm the New York, New Haven, and Hartford 
Railroad (Map: Massachusetts, E 3). It _ has 
a public library and some fine public buildings, 
gifts of the Ames family, showing some of the 
best work of BL H. Richardson and John Lafarge. 
There are extensive manufactures of shoves, 
foundry and machine-shop products, hardware 
specialties, wire goods, automobiles, lace ma- 


chinerv, shoes, etc. P<^p*j 1900, 4837; 1910, 

5083. * 

EASTON. A city and tlie county seat of 
Northampton Co., Pa., at the junction of the 
Delaware and Lehigh rivers, 50 miles (direct) 
north of Philadelphia, and 77 miles by rail 
west by south of New York (Map: Pennsylva- 
nia, L 5). It is on the Pennsylvania, the Le- 
high Valley, the Central of New Jersey, the 
Lackawanna, and the Lehigh and Hudson River 
railroads, and is connected by canals with New 
York, Philadelphia, and the coal regions. The 
city is near the great cement belt and near slate 
quarries and coal and iron fields. It has manu- 
factures of drills, compresses, pumps, stoves, 
pipes and castings, railway supplies, organs, 
crayons, agricultural implements, blast furnaces, 
carved and turned wood, textile and woolen 
goods, silk, hosiery, braces, etc. Easton is the 
seat of Lafayette College (q.v.), founded in 
1832, and contains an academy, preparatory 
school, school of music, hospital, and a public 
library. The commission form of government 
was adopted in 1913. Easton owns and operates 
its <‘hH trie-light plant. Pop., 1890, 14,481; 1900, 
25,238; 1910, 28,523; 1914 (U. S. est.), 29,882. 
Easton was laid out in 1750, was incorporated 
as a borough in 1789, and was charter^ as a 
city in 1887. Here in 1756, 1757, 1758, and 
1761 important treaties were made with the 
Indians, and in 1779 General Sullivan’s expedi- 
tion against the Iroquois was organized. Con- 
sult Condit, The History of Maston (Easton, 
1889). 

EASTON, Moeton William (1841- ). 

An American philologist. He was bom at Hart- 
ford, Conn., and, after attending Yale and Co- 
lumbia, took a supplementary course at the Uni- 
versity of Vienna. After P-- Uiair 

of comparative philology . i 1 ■ I r ' v • i of 
Tennessee for several years, he was appointed 
to a similar post in the University of Pennsyl- 
vania. His writings include: Obser>oati(ms on 
the Platform at Persepolis (1892) ; Readings in 
Cower (1895) ; contributions to the Journal of 
the American Oriental Society on phonetics, 
Sanskrit, Iranian, and kindred subjects; to the 
Transactions of the American Philological Asso- 
ciation, the American Journal of Philology, and 
similar publications. 

EASTON, Nicholas (1593-1675). A Colo- 
nial governor of Rhode Island. A tanner by 
trade, he emigrated from Wales to Massachu- 
setts in 1634, was one of the first settlers of New- 
bury, Mass., in 1635, and in 1638 built the fi.rst 
English house in " N. H. He was asso- 
ciated with Anne ‘ ■ at Aquidneck in 

1638, and in 1639 went to the site of the present 
Newport, R. I., where also he built the first 
house. He was President of Providence Planta- 
tions in 1648, 1649, and 1650, and again in 1654, 
served for four years as Deputy Governor, and 
in 1672 h- 74 was Governor under the second char- 
ter. — His son John was Governor from 1690 to 
1695 and was the author of Sb Narratii?e of the 
Causes which, Led to Ring Philipps War, which 
was edited by Franklin B. Hough (Albany, 
1858). ^ ^ 

EAST ORANGE. A city in Essex Cp., N. J., 
adjoining Newark, on the Erie and the Lacka- 
wanna railroads (Map: New Jersey, D 2). It 
is primarily residential, containing the hand- 
some suburban homes of many New York ai^d 
Newark business men. East Orange has well- 
paved and shaded streets and has munie- 
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ipal plar^ounds, an orplian asylum, a woman's 
club, a fine lii^b-&chaol building, and a large 
Carnegie library. Its industrial plants include 
electrical works and manufactories of pharma- 
ceutical supplies, brass and iron castings, and 
bread. The government is administered by a 
mayor, elected biennially, and a city council. All 
municipal officials are appointed by the executive 
with the consent of the council. The water 
works are owned by the city. East Orange was 
part of Orange until 1863, when it was incorpo- 
rated as a separate township. In 1899 it was 
chartered as a city. Pop,, 1900, 21,506; 1910, 
34.371 ; 1914 (U. S. est.), 39,852. Consult Whit- 
temore, The Founders and the Builders of the 
Oranges (Newark, 1896). 

EAST PAIiESTIlSTE. A village in Colum- 
biana Co., Ohio, 18 miles south of Young-town, 
on the Pittsburgh. Fort Wayne, and Chicago 
Bailroad (Map: Ohio, J 4). The industrial 
establishments include potteries, coal mines, 
terra-cotta and tile works, machine shops, and 
a rubber factory. The village owns its water 
works and eh^ctric-ligbt plant. Pop., 1900, 
2493; 1910, 3537. 

EAST PITTSBURGH. A borough in Alle- 
gheny Co., Pa., 3 miles southeast of Pittsburgh, 
on the Pennsylvania, the Bessemer, and Lake 
Erie, and the Union railroads. Factories of the 
Westinghouse electric and machine companies 
are situated here, and there are manufactories of 
meters, machines, steel and rails, and furnaces. 
Adjoining East Pittsburgh is Braddock’s Field, 
the site of the defeat of General Braddock’s 
forces by the French and Indians in 1755. Pop., 
1990, 2883; 1910, 5615. 

EAST POIHT. A city in Fulton Co., Ga., 
6 miles southwest of Atlanta, on the Central of 
Georgia and the Atlanta and West Point rail- 
roads (Map: Georgia, B 2). It has oil mills, 
fertilizer factories, saw and planing mills, iron 
works, cotton mills, and manufactories of saws, 
wagons, collars, etc. Pop., 1900, 1315; 1910, 
3682. 

EASTPORT. A city and port of entry in 
Washington Co., Me., 135 miles by rail from 
Bangor, on Moose Island, in Passamaquoddy 
Bay, and on the Maine Central Bailroad (Map: 
Maine, F 4). It is the easternmost city in the 
United States, possesses a deep harbor, and has 
steamboat communication with important points 
on the coast. Eastport is the centre of large 
fishing and sardine-canning interests.^ The city 
contains a customhouse and a public library. 
The government is administered under a charter 
of 1893, by a mayor, dected annually, and a 
board of aldermen. Pop., 1900, 5311; 1910, 

4961. Eastport was permanently settled about 
1782. Its trade was severely crippled by the 
Embargo Act, and the town was for several 
years, especially during 1807-18, notorious as a 
smuggling centre. Great Britain had long 
<fiaimed all the islands in Passamaquoddy Bay, 
on July 11, 1814, an Engli^ force captured 
Eastport and held it under strict martial law 
until June 30, 1818. Consult Kilby, Eastport 
•and Passamaquoddy: A Collection of EistoricaX 
and Biographical B/cetches (Eastport, 1888). 

TSiAsyr PROFTBEHCE. a town in Provi- 
dence Ckx, B. I., separated from the eity^of 
Providence by the Seekonk Biver, on the New 
York, New Haven, and Hartford Railroad (Map : 
Rhode Island:, 'C 2\. It has chemical, electrical, 
and wire workB, a ^oe-string factory, and a 
bleac^ery- The government is vested in a town 


council, which elects a majority of administra- 
tive officials, others being chosen by popular 
vote. Town meetings are held annually- To- 
gether with the town of Seekonk, Mass., East 
Providence was once a part of the old town of 
Behoboth. It was set off from Seekonk when 
the Massachusetts-Bhode Island boundary line 
was fixed, and was incorporated in 1862. Pop., 
1890, 8422; 1900, 12,138; 1910, 15,808; 1914 
(U. S. est.), 17,369. 

EAST RETFORD, rSfffgrd. A municipal bor- 
ough and market town in the County of Notting- 
ham, England, on the Idle, an affluent of the 
Trent, 1 38 miles north-northwest of London 
(Map: England, F 3). The town has a hand- 
some tovTi hall, corn exchange, and market hall. 
It owns its gas and water supply (both of which 
yield profits) and maintains public baths, mar- 
kets, and slaughterhouses. There are iron foun- 
dries and manufactures ot paper and India rub- 
ber, and a considerable trade in hops is carried 
on. Pop., 1901, 12,340; 1911, 13,385. Retford 
appears in Domesday and received its first char- 
ter from Edward I. 

EAST RIVER. The strait ■ ■ ■ :** " Long 

Island Soimd and upper New Yorjc Bay (Map: 
New York City, E 5 ) . It is also connected on 
the north, through the Harlem Biver and Spuy- 
ten Duyvil Creek, with the Hudson. It sepa- 
rates the boroughs of Manhattan and the Bronx 
on the west and north from those of Brooklyn 
and Queens on the east and south. It is about 15 
miles long and varies from less than mile to 
Sy 2 miles in width. Hb principal islands are 
Blackwell’s, Ward’s, BandalPs, Biker’s, and 
North Brother, containing city institutions. A 
channel between Ward’s Island and Long Island, 
in what is known as Hell Gate, has been made* 
navigable by 'i” e '*■ 'nous Brooklyn 

Bridge, and tb- '/ueensboro, and 

Manhattai '»“*■ ■» :** il\' 

3BAST RUXi-rilBiORD. A borough in Ber- 
gen Co., N. J., 9 miles from Jersey City, on the 
Erie Bailroad (Map; New Jersey, D 2). It is 
essentially a residential place for New York 
business men, and contains a public library. The 
chief industrial establishments are extensive 
cotton and linen bleaching works, a steam boiler 
factory, and a manxxfactory of glass mirrors- 
Pop., 1909, 2640; 1910, 4275. 

EAST ST. IiOUTS. A ciiy in SL Clair Co., 
111., on the Mississippi River, connected by 
several bridges with St. Louis, Mo., and en- 
tered by 20 lines of railroad (Map: Illinois, B 
5). East St. Louis is an important manufactur- 
ing centre, its industrial interests being promoted 
by valuable coal deposits in the vicinity. It has 
manufactories of malleable iron, glass, frogs and 
switches, aluminum, white lead, ]^int, bridges, 
roofing paper, car trucks, car spring, forgings, 
locomotives, pneumatic tools, and silica, a rolling 
mill, foundries, a fertilizer plant, grain eleva- 
tors, baking-powder factories, and flouring mills. 
There are also stockyards, a large horse and 
mule market, alfalfa stock feed, and pork and 
dressed-heef packing industries. The^ city con- 
tains several parks, and its city hall, high school, 
and the public library occupy fine building. 
East St. Louis was incorporated as a town in 
1861 and was chartered as a city in 1865. It is 
a progressive municipality, having (*\’pcnded in 
the last decade more than 8T,(“'ib')0i) in street 
and other public improvements, principally for 
drainage and flood protection. Iffie governtni^nt 
is administered by a mayor, elected 
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and a city council, of which the executive is a 
member. The city treasurer, city attorney, as- 
sessor, city clerk, justices of the peace, and city 
court judges are elected by the people. East 
St. Louis has bad rapid growth, its population 
having increased from 5644 in 1870 to 20,655 in 
1900; to 58,547 in 1910; and to 69,502 (U. S. 
est. ) in 1914. 

EAST STOiNTE^OUSE. A town in Devon- 
shire, England, forming, with Plymouth (q.v.) 
and Devonport (q.v.), the ri'--- styled 

"‘The Three Towns.” Pop., y- . 1911, 

13,754. 

EAST STEOITDSBTJE.G*. A borough in 
Monroe Co., Pa., 32 miles north of Easton, on the 
Delaware, Lackawanna, and Western, the Dela- 
ware Valley, the ISTew York, Susquehanna, and 
Western, and the Wilkes-Barre and Eastern rail- 
roads. It is situated in a picturesque region at 
the foot of the Pocono Mountains, is a popular 
summer resort, and contains a State normal 
school. The chief industrial establishments are 
boiler works, glass factories, silk mills, brass 
works, and a piano-stool factory. Tin* borough 
owns its water works. Pop., 1900, 2048; 1910, 
3330. 

EAST S'YBACirSE. A village in Onondaga 
Co., N. Y., 5 miles north of Syracuse, on the 
ISTew York Central and the Hudson Liver rail- 
roads, and on the Erie Canal (Map: New York, 
D 4). It has large freight yards of the New 
Y^ork Central system and a silverware factory. 
The village owns its water works. Pop., 1900, 
2509* 1910 3274. 

EAST THICEXET. See Shxldoit and East 

TtTTOUTiW 

EASTWABB HO! A comedy by Marston, 
Chapman, and Jon son. 

EA^T^WIOKy Edwabd Backhouse^ (1814- 
83). An English diplomatist and Orientalist. 
Ha was educated at Merton College, Oxford. In 
1845 he was appointed professor of Hindustani 
at Hie East India Ccmipan3r^s College of Hailey- 
bury and in 1859 assistant political secretary in 
the India Ofiee. From 1860 to 1863 he was S^- 
retary of L^^tion at the court of Persia, in 
1864 and 1867 was a commi^oner for the nego- 
tiation of a Venezuelan loan, and in 1866 was 
appointed private secretary to Lord Granbome, 
the Secretary of State for India. In 1868^74 he 
Ti'prosentod Falmouth and Penryn as a Con- 
servative in the House of Commons. His pub- 
lications include translations of (1852) the 
Gulistdn, or "Lose Garden,^ of Sadi, and (1854; 
republished in Dole and Walker’s Flowers from 
tJie Persian Poets, 1901) the An'oar-i Suhaili, 
with a Con<nse Grammar of Hindustani (1847, 
1858) ; a tran^ation of Bopp’s Comparative 
Grammar (1856) ; a HandlooTc for India (1859, 
^"Murray’s Handbooks Series”) ; Journal of a 
Diplomafs Three Years' Residence in Persia (2 
wdts., 1864) ; Yene^ela: or, Sketches of Life in 
^ Bouth American Republic (1864; 2d ed.,1868; 
first published in Dickens’s All the Year Rotmd) ; 
Lord hytton and the Afghan War (1879); and 
hig ' last work, entitled Kaisar-namah-irHmd, 
‘The Lay of the Empress’ (2 vols., 1878-82). 

wnSTDOVT. In many English cathe- 
drals, 'and in a few Cistercian churches on the 
, ContiBsent having square east ends, this end is oc- 
' cupied by a group of windows (Ely, Laon) or 
by a aingle 'large feacericd window (Lincoln, 
Exeter, York, Gloucester) . The east window of 
Glotrcester is of fhe largest tracened. wm- 
dows in Euro^/ ' ^ 


EAST WINDSOB, A town in Hartford Co., 
Conn., 11 miles northeast of Hartford, on the 
New York, New Haven, and Hartford Railroad 
(Map: Connecticut, E 2j, It contains two 
libraries and has woolen mills, a silk factory, 
distilleries, and tobacco warehouses. Pop., 
1900, 3158; 1010, 3362. 

EAST YOUNGSTOWN. A village in Ma- 
honing Co., Ohio, 4 miles east of Youngstown, 
on the Baltimore and Ohio Lailroad, and on 
the Mahoning Liver (Map: Ohio, J 3). The 
chief industry is the manufacture of iron. Pop., 
1910, 4972. 

EASY, SiE Chables. The title character in 
Cibber’s Careless Husband. His tendency to- 
wards indolent vice is checked and cured by the 
sense and tact of an amiable wife. 

EASY, Midshipmai^. See Midshipman Easy. 

EATON, ^ton. A village and the county seat 
of Preble Co., Ohio, 58 miles north by north- 
west of Cincinnati, on the Pi! i -bn* 'jl . Cincin- 
nati, Chicago, and St. Louis Railroad (Map: 
Ohio, A 6). It -is the centre of a fertile agri- 
cultural region and has manufactories of cigars, 
gloves, cement products, etc. There are many 
noted springs in the vicinity, and the village con- 
tains' a public library and municipal water 
works. It was here that Little Turtle made his 
last stand against the whites, under John Adair, 
who was afterward elected Governor of Ohio. 
Pop., 1900, 3155; 1910, 3187. 

EATON, Amos (1776-1842). An American 
scientist, bom in Chatham, N. Y. Graduating 
from Williams College in 1799, he was admitted 
to the bar and began the practice of law and 
civil engineering at Catskill, N. Y. He gave 
much time to study of the natural sciences, in- 
cluding chemistry, mineralogy, and geology, and 
in 1820 he was engaged by Stephen van Rens- 
selaer to make a geological and agricultural 
survey of Albany and Rensselaer counties, one 
of the first of such undertakings in this coun- 
try. He afterward made a geological survey 
of the region along the Erie Canal, from which 
was constructed a profile section of the rock 
formations from the Atlantic Ocean across 
Massachusetts and New York to Lake Erie. In 
1824 he became senior professor of the Rens- 
selaer School of Science in Troy, now the Rens- 
selaer Polytechnic Institute. His best-known 
works arec An Index to the Geology of the 
Horihem States (1818); A Manual of Botany 
of Horth America (1833) ; Geological Note 
Booh (1841). 

EATON, Amos Beebe (1806-77). An Ameri- 
can soldier. He was bom at Catskill, N. Y., 
graduated at West Point, and was assigned as 
lieutenant of Fourth Infantry in 1826. After 
having served in various garrisons, especially 
on the northern frontier, he was transferred 
in 1838 to the Department of Subsistence, and 
served as commissary. In the Mexican War he 
was chief commissary of subsistence under 
Gen. Zadmry Taylor, receiving the brevet of 
major in 1847. During the Civil War he was 
purchasing commissary at New York City for 
the armies in the field and in 1864 was ap- 
pointed commissary general of subristence at 
Washington. Ee rose to Hie r^ular rank of 
brigadier general and in 1865 was brevetted 
mafor general. He was retired from active 
service in 1874. 

^ EATON, Abthub Wentwobth Hamilton 
(?1859- ). A Canadian poet, essayist, and 

critic. He was bom in Kentville, Nova Scotia, 
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and was educated at Dalhousie University and 
at Harvard, where he graduated in 1S80. He 
studied for the ministry of the Protestant Epis- 
copal, church, was ordained priest in 1885, and 
was for a short time rector of a parish at 
Chestnut Hill, Boston; but he afterward be- 
came head of the English department in the 
Cutler School. His publications include; The 
Heart of the Creeds <1888); Acadian Legends 
and Lyrics (1889) ; The Church of England in 
A'ova Beotia (1891) ; Tales of a Garrison Town, 
with C. L. Betts fl892); Acadian Ballads 
( 1905) ; The Lotus of the Xile and Other Poems 
( 1007 ) ; The History of K{ng\s County, N. S. 
(1910). 

EATON, Chables Wabren (1857- ). An 

American landscape painter. He was born in 
Albany, N. Y., and studied at the National 
Academy of Design and at the Art Students’ 
League, New York. His canvases, usually even- 
ing effects in oil or water color, have often a 
poetic charm and are truthful in drawing, solid 
in handling, and softly harmonious in color. 
Among his landscapes are ^‘Tlie Forest”; 
“October’s Tints”; and “Connecticut Pines” 
(1010, Brooklyn Museum); “Gray Dunes” 
and “Forest Lands” (1911); “The Valley of 
Sunset” and “Among the Dunes” (1012); “The 
Silent Woods” and “The Pines” (1913) ; “Gath- 
ering Mists” (National G.ilh "y. Wa-'’'”‘irt'**i' • 
and “Dunes at Knocks, B iL" ((. irs 

Museum), In 1904 he reC'-’^'-d I’lc goH 

medal at the National Academy of Design and 
in ■! - ^ ■ ’al at the Paris Salon. 

'.:\T0S. I i V ' Cady ( 1834-95 ) . An Amer- 
ican botanist. He was born at Fort Gratiot, 
Mich., studied at Yale and Harvard, and was 
professor of botany at Yale from 1864 until his 
death. He contributed to Gray’s Manual and 
to Chapman’s Flora of the Southern States the 
parts relating to ferns and published The Ferns 
of North America (2 vols., 1878-79). 

EATON, Dobman Beidgmak (1823-99). An 
American lawyer and civil-service reformer. He 
was bom in Hardwick, Vt., was educated at 
the University of Vermont and the Harvard 
Law School, and began the practice of law in 
New York in 1850. In 1866 he drafted the law 
establishing the Board of Health for New York 
City and also that creating the municipal 
police courts. Upon the establishment of the 
first Civil Service Commission in 1873, he was 
appointed one of the commissioners by Presi- 
dent Grant. He drafted the National Civil 
Service Act { the Pendleton Act ) , which became 
a law in 1883, and was appointed by President 
Arthur a member of the new commission. He 
resigned in 1885, but was reappointed by Presi- 
dent Cleveland and served until 1886. He pub- 
lished: Civil Government in Great Britain 
(1880); The Independent Movement in New 
York (1880) ; The Term and Tenure of Office 
(1882); The Problem of Police Legislation 
(1895) ; The Government of MunioipaUties 
(1899). 

EA.TON, Edwabd Dwight (1851- }. An 

American clergyman and collie president, bom 
at Lancaster, Wis. He graduated from Beloit 
College in 1872 and from Yale Divinity School 
in 1875 and also studied at Leipzig and Heid-el- 
E>erg. Ordained to the Congregational min- 
istry in 1876, he served the First Church, Oak 
Park, 111., from 1879 to 1886; thereafter, ex- 
sept for two years (1906-07) as pastor at St. 
Johnsbury, Vt., he was president of Beloit 


(Wis.) College. He was delegated to inspect 
Congregational missions in China in 1898, lec- 
tured at Andover (Mass.) Tlieological Seminary 
in 1904 and at Bangor Theological Seminary 
in 1906, after 1910 was vice president of the 
American Board of Commissioners for Foreign 
Missions, and in 1911 became vice president of 
the North Central Association of Colleges and 
Secondary Schools, 

EATON JOKTO- (1829-1906). An American 
educator and Civil War veteran, horn at Thet- 
ford, Vt. He graduated at Dartmouth Col- 
lege in 1854, studied at Andover T’ ■ ^ ■ ,1 

Seminary, and was ordained in ' ; • ; ■: 
Presbyterian ministry. In 1862 General Grant 
made him superintendent of contrabands, and 
soon after he became general superintendent of 
refugees for Mississippi, Arkansas, western Ten- 
nessee, and northern Louisiana. In 1863 he 
was made colonel of the Sixty-third Hegiment 
of Colored Infantry, and in 1865 he was ad- 
vanced to brevet brigadier general. He reor- 
ganized the Bureau of Kefugees, Freedmen, and 
Abandoned Lands, after which he edited the 
Memphis (Tenn.) Post in 1866—67, and in 
1867-69 was State superintendent of public in- 
struction in Tennessee. 'He was appointed 
United States Commissioner of Education in 
1871 and served with great efficiency. In 1886- 
91 he was president of Marietta College. In 
1895 he was appointed president of Sheldon 
Jackson College at Salt Lake City, and in 1898 
he became inspector of education in Porto Bico. 
EQs educational writings dealt largely witL the 
education of freedmen and also included a 
history of Thetford Academy. 

3SATON, John Henet (1790-1856). An 
American legislator. He was bom in Tennessee 
and after studying law devoted himself to prac- 
tice at the bar in Nashville. In 1829 he mar- 
ried Peggy O’Neill. (See Eaton, Margaret.) 
He was Secretary of War from 1829 to 1831 
and Governor of Florida in 1834-36. In 1836- 
40 he was Minister to Spain. He wrote a Life 
of Andrew Jackson (1824), a campaign 
biography. 

EATON, Maegaeet (O’Neux) , best known as 
Peggy O’Nehx (c.1796-1879 ). The wife of 
J. H. Eaton (q.v.), Secretary of War imder 
President Jackson. She was the daughter of a 
Washington tavern keeper and noted for her 
beauty and wit. About 1823 she married a 
man named Timberlake, a purser in the United 
States navy, who in 1828 committed suicide 
while on duty in the Mediterranean. In Jan- 
uary, 1829, she was married to Maj. J. H. 
Eaton, who soon afterward entered President 
Jackson’s cabinet as Secretary ©f War, Various 
charges were brought against her in connection 
with her allied condudi towards Major Eaton 
himself while she was still Mrs. Timberlake. 
On this accoimt the wives of other cabinet mem- 
bers and Washington society generally refused 
to recognize her. Jackson, an old friend of 
both Mr. and Mrs. Eaton, endeavored to break 
down the opposition against her and even seems 
to have threatened to remove several of the sec- 
retaries should their wives remain obdurate; 
but his efforts met with little success, and 
partly for this reason Jackson effected an al- 
most complete reorganization of his cabinet. 
Politically the incident was chiefly significant 
from the fact that it helped to strengthen the 
friendship between Jackson and Van Buren, 
who had ostentatiously befriended Mrs. Ea to n, 
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and to alienate Jaekson and Calhoun, then Vice 
President, whose wife had persistently refused 
to recognize Mrs. Eaton socially, and thus to 
assure the nomination of the former in prefer- 
ence to the latter for the presidency by the 
Democratic party in 1836. In later years Mrs. 
Eaton was popular in the society 

of Madrid w :'e i iiusband was Minister of 
the United States to Spain- Some time after 
tlie death of her husband ( 1856 ) she married a 
young Italian dancing master, Antonio Buchi- 
gnani, then only about 20 years old, from whom, 
she was divorced after he had squandered much, 
of her property. Consult Parton, Life of An- 
dreta Jackson, voL iii (New York, 1860) ; and 
an article ‘"Margaret ONeill Eaton,” in the 
International Review, vol. viii (ib., 1880) ; Buell, 
History of Andreic Jackson (2 vols.. New York, 
1904) ; Bassett, Life of Andrew Jackson (2 vols.. 
New York, 1911). 

EATON*, Theophiltjs (c.1591-1658). An 
English merchant, one of the founders and the 
first Governor of the Colony of New Haven. 
He was born at Stony Stratford, Buckingham- 
shire, England, the son of a minister; became 
a prosperous merchant; was chosen deputy gov- 
ernor of the East Land Company, and lived for 
several years in Denmark as an agent of Charles 
I. After his return he settled in London, where 
he was a member of the Puritan congregation, 
of the Rev. John Davenport (q.v.), and in 
1637 accompanied his pastor to Massachusetts, 
of whose charter he had been one of the orig- 
inal patentees. Late in the same year he se- 
lected a site • for a new settlement, and early 
in 1638 he and Davenport with a small number 
of followers founded the town and Colony of 
New Haven (q.v.). In October, 1639, a govern- 
ment was regularly organized and Eaton was 
chosen chief magistrate, to which position he 
was annually reelected until his death. He was 
one of the organizers of the New England Con- 
federaiiion in 1643 and drew up (1655), with 
the aid of Davenport, the code of laws which 
have become known as the Connecticut Blue 
Laws. Consult Moore, ^^emoir of Th^philus 
Eaton," in Collections of the "New York Histori- 
cal Society, 2d series, vol. ii (New York, 1849), 
and a sketch in Mather^s Maynalia, vol. i (Lon- 
don, 1702). 

EATON", WnxiAM (1764-1811). An Ameri- 
can adventurer, prominent in the war between 
the United States and Tripoli. He was bom in 
Woodstock, Conn., ran away from home at 16, 
joined the army and served until 1783, and 
graduated at Dartmouth in 1790. In 1792 he 
rejoined the army as a captain and served suc- 
cessively against the Shawnees in Ohio and the 
Seminoles in Georgia until 1797, when he was 
appointed American Consul in Tunis. On the 
outbreak of the Tripolitan War in 1801 he ar- 
ranged with Hamet, ihe rightful Pasha of Trip- 
oli, for a combined land and naval attack upon 
Tripoli; but he was unable to obtain the coop- 
eration of the American naval officers. He then 
returned to the United States in 1803, and in 
April, 1804, was appointed Naval Agent of the 
United States for the Barbary Powers. Late 
in the same year he returned to northern Africa 
and raisied a force of 500 men, chiefly Arabs 
and Greeks, with which in March, 1805, he set 
out across the Libyan Desert for Deme, the 
second city in importance in the Tripolitan 
R^ency, This place was captured by storm 
on April 27 and wsts held against three subse- 
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quent attacks on the part of the Arabs. Soon 
afterward, however, Tobias Lear, the United 
States Consul General at Algiers, and Commo- 
dore Rodgers, commander of the United States 
fleet before Tripoli, concluded with the usurp- 
ing Pasha, Yussuf, a treaty which provided, 
among other things, for the immediate evacua- 
tion of Derne, and Eaton was thus forced to 
give up his cherished scheme of restoring Hamet 
and obtaining more favorable terms for the 
United States government. He accordingly re- 
turned to America in the fall of 1805. His 
last years were spent in Brimfield, Mass., which 
town he represented for one term in the Legis- 
lature. Consult: The Life of the Late General 
William Eaton (Brookfield, Mass., 1813); Fel- 
ton, "‘Life of William Eaton," in Sparks’s Li- 
brary of American Biography, vol. is (Boston, 
1838) ; and the brief sketch in Adams’s History 
of the United States from 1801 to 1817, vol. ii 
(New York, 1889-91). 

EATONy Wyatt (1849—96). An American 
portrait and figure painter* He was bora at 
Phillipsburg, Quebec, of American parentage, 
but came early to New York and studied in 
the National Academy of Design and afterward 
under G^rome at the Ecole des Beaux-Arts, 
Paris. He also spent some time at Barbizon, 
where he associated with and was strongly in- 
fluenced by Millet. Eaton belongs to no especial 
group of painters, but sought inspiration rather 
from the old masters. The chief characteristics 
of his art are delicacy of tone and color, grace, 
and sincerity of conception. His most notable 
works are bis portraits, in which he admirably 
expresses the spiritual personality of the sitter. 
His rendering of the hands is especially good. 
The series of American poets, engraved by 
Timothy Cole for the Century Magazine, es- 
tablished his reputation in this coimtry. Since 
then the portraits of Cole himself as the “Man 
with the Violin,” and Mrs. R. W. Gilder, ex- 
hibited at the Paris Exposition of 1889, have 
made his reputation international. Other fine 
portraits are those of W. C. McDonald and Hon. 
Archie Gordon ( 1895 ) . He was the first secre- 
tary and one of the founders of the Society of 
American Artists and for some years its presi- 
dent. Among his subject pictures are ^"Harvest- 
ers at Rest” (1876, Smith College); “Reverie”; 
and ‘"Harvest Scene” (Montreal Gallery). 

EATON" HALL. One of the famous show- 
plac^ of England, the residence of the Duke of 
Westminster, the richest peer in England, near 
Chester. The hall, a fine specimen of Neo- 
Gothie architecture, is purely modern, erected 
in 187CP-79 by the architect Waterhouse. A 
well-timbered deer park surrounds it, and gar- 
dens and terraces of much beauty are open to 
the visitor. This park is extensive, the mansion 
being nearly 3 miles from the lodge gates. 

EA^ONTONT. A city and the county seat of 
Putnam Co., Ga., 59 miles by rail north by 
northeast of Maeon, on the Central of Georgia 
Railroad, and on the Oconee River (Map: 
Georgia, C 2 ) . It is in an a^cultural, fruit 
and cotton growing, and dairying country, has 
cotton factories, and carries on an extensive 
trade in peaches and plums. The water works 
and sewage system are owned by the city. Joel 
Chandler Harris, author of the famous Uncle 
Remua stories, was bora here. Pop., 19CM>, 
1823; 1910, 2036. 

EAH C]&LESTE, o s^l&st'. See Fungiouwe. 

EAU CLAIRE, 5 Mtr. A city and the 
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county seat of Eau Claire Co., Wis., SO miles 
east of St. Paul, Mimi., at the junction of the 
Eau Claire and Chippewa rivers, on the Min- 
neapolis, St. Paul, and Sault Ste. Marie, the 
Chicago, Milwaukee, and St. Paul, and the 
Chicago and Northw-estern railroads (Map: 
Wisconsin, B 4). It is the leading commercial 
centre of this part of the State, is at the head 
of navigation on the Chippewa, and has good 
■water power in both rivers, Eau Claire is the 
outlet of the Chippewa lumber district, and 
its manufactures of lumber are extensive. There 
are also foundries, a large paper mill, steel 
and iron works, breweries, canneries, and manu- 
factories of furniture, refrigerators, boxes, har- 
ness, sashes and doors, and shoes. The city 
has a Carnegie library, four public parks, fine 
school buildings, a tuberculosis sanatorium, and 
the Sacred Heart (Roman Catholic) and the 
I?5'orwegian Lutheran hospitals. The water 
w'orks are owned by the municipality. Eau 
Claire adopted the commission form of govern- 
ment in April, 1910, being the first city in the 
State to do so. Pop,, 1900, 17,517 ; 1910, 

18,310; 1914 (U. S. est.), 18,647. 

EATT CBEOLE; 6 krfi'61'. A very fine liqueur, 
made in Martinique, by distilling the flowers 
of the mammee apple (Mammea americana) 
with spirit of wune. 

EATJ DB COLOGIlTE, de ko-lon' (Fr., Cologne 
water). A perfume invented in northern Italy 
by one of the Farina family, who subsequently 
settled in Cologne. It is now made by a num- 
ber of persons bearing the original patronymic, 
who are residents of Cologne, as well as by per- 
fume makers all over the world. It consists 
essentially of pure distilled alcohol with various 
aromatic oils so blended as to yield a refreshing 
and grateful odor. Various formulas have been 
given for the original perfume, and among these 
is the following, oriainally published in the 
journal of the Xortb Cvrrtian Apothecaries’ As- 
sociation: Dissolve 2 ounces of purified benzoin, 
4 ounces of oil of lavender, and 2 ounces of oil 
of rosemary in 9 gallons of 95 per cent alco- 
hol; to this solution add successively of the oils 
of neroli, neroli petit-grain, and lemon, each 
10% ounces, and of the oils of sweet orange 
peel, limes, and bergamot, each 20% ounces, 
togettier with tincture of rose-geranium flowers, 
sifiKcient to suit the taste; macerate for several 
weeks and then bottle. An excellent imitation 
is made by taking 6 gallons of 95 per cent 
alcohol, oil of orange and oil of citron each 6 
ounces, oil of neroli 4 ounces, oil of rosemary 
and oil of bergamot each 2 ounces; mix by 
stirring, and allow to stand until the solution is 
complete. It is claimed that the best foreign 
eaux de Cologne are obtained by disHllation, 
the purpose of which is to secure a perfect 
blending of the perfmnes, but in the United 
States the same result is gonerally accomplished 
allowing the mixture to stand until the de- 
sired effect is obtained. 

EAU 3>E JAVEIjLE, zJia'vOF (from Javellej 
near Paris) , or Javet.le W ater. A solution of 
hypochlori-fce of potash, which is used to remove 
stains from linen or muslin and from white 
marble. Practically it is adulterated with bi- 
carbonate of po-tash. It is poisonous. 

EAUX-BOIOTES, 6^bTO'. A watering place 
in the Department of Basses-Pyrenees, France, 
2455 feet above sea level, 20 miles south-south- 
east of Oloron (Map r , France* D 6). It is 
picturesquely situa-t^ in a narrow gorge’ at the 


junction of two mountain streams. There are 
seven hot sulphur springs, used mainly for 
drinking, and considered of special efficacy for 
throat diseases and tuberculosis. The place 
contains a number of fine hotels and is visited 
annually by about 6000 gne->ts. Permanent 
population, 1901, 768; PHI, 022. A short 
distance away is Eaux-Chaudes, with sulphur 
springs. 

EAUX-CHAUDES, sh6d^ See Eaux-Bonnes. 

EAVESDHOPBIHGt, or Eavesdrip. In the 
law of real property, the right to permit rain- 
water falling upon one’s roof to drop from the 
eaves upon the adjoining land of another. This 
is not a natural right inhering in lands, like 
the right of lateral support, but is an ease- 
ment, w’hich may, like the easement of ancient 
lights, be acquired by prescription or imme- 
morial user or by grant. It is a variety of the 
easement of drainage. The right is not lost by 
changes in the roof or in the height of the 
house to which it attaches, so long as the drip 
from the eaves is not thereby substantially in- 
creased or otherwise varied. It was recognized 
at the Roman law as the urban servitude of 
stillicidium. See Drainage; Easement; See- 

VITUUE. 

The term '‘'eavesdropping” is also employed in 
a derivative sense in the criminal law of Eng- 
land and the United States to describe a form 
of nuisance, punishable as a misdemeanor (q.v.). 
It consists in secretly loitering about a building 
with intent to overhear or see what is going 
on inside and to repeat and publish it to the an- 
noyance, vexation, or injury of others. See the 
authorities referred to under Criminal Law 
and t he s tatutes of the several States. 

EAVES SWALLOW, Cliff Swallow, or 
Republican Swallow. See Barn Swallow. 

EBAL, eTj^l, and UEBrlZllVC, g§rT-zim. Two 
mountains of Palestine s^gnificniit in Hebrew 
tradition in connection m’tIi th(‘ blessing and 
cursing of the people (Deut. xi, 29, xxvii. 11— 
26; Josh. viii. 33-34). They are situated in 
central Samaria, separated by a narrow valley 
about 600 feet wide, in which stands the town 
of Nablus (Neapolis), which is still the metrop- 
olis of the Samaritans (Map: Palestine, C 3^). 
They rise to an elevation of 3077 feet and 
2849 feet respectively and are known at the 
present day as Jebel Sulemiyeh and Jebel el-Tur. 
The^ Samaritans erected a temple on Mount 
Gerizim, probably in the fourth century b.o. It 
was destroyed by John Hyreanus in 129 b.o., but 
the mountain continued to be held saered, A 
rivalry between the Jerusalem and the Samari- 
tan cults is a featu'M ■ < 4, j, . i.’-. 
and continues to 1 e '1 ■■ M 

retie text of Deut. xxviil 4-8 is thought by many 
to reflect this controversy. The Hebrew text 
preserved by the Jews enjoins the building of an 
altar to Yahwe on Mount El>al and the placing 
there of large stones inscribed with the law. 
This injunction, according to the Hebrew text 
preserved by the Samaritans, refers to Gerizim. 
Two explanations of the discrepancy are pos- 
sible. Either the Jewish text is correct and 
the Samaritaii an intentional alteration to j'us- 
tify the building of the temple on Gerizim, or 
the Samaritan is correct and the Jewish ^ an 
early change to deprive this temple of its 
scriptural support. The former view is gem 
erally held by modern scholars, but them* is 
much to be said in favor of the latter. ; the 
law which the Samaritans recognized or^i^ed 
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the construction of a sanctuary on Mount Ebal, 
it is difficult to see why th^y should deliberately 
have chosen the other mountain; while it is 
quite apparent why the mention of Gerizim as 
a spot divinely selected for a sanctuary in a 
book that never refers to Jerusalem by name 
should have caused a Jewish scribe to correct it 
as an error. In either ease the injunction is 
singularly out of harmony with the centralizing 
tendency of the code and seems to point to a 
firmly rooted tradition- It was to Gerizim and 
the controversy between Jews and Samaritans 
concerning its sanctity that the ^'woman of 
Samaria” referred in her conversation with 
Jesus (John iv. 20, 21). The Samaritans claim 
that Gerizim was the scene of the attempted 
sacrifice of Isaac ( Gen. xxii ) , and on this mount 
they still perform the yearly paschal sacrifice. 
See Samaeitans. 

EBB. See Tide. 

EBBON*, (775-851). A French arch- 

bishop. He was the foster brother of Louis le 
Debonnaire, son of Charlemagne, and was created 
Archbishop of Rheims by that prince. He made 
three voyages to Denmark and helped to estab- 
lish Christianity there. When Lothaire revolted 
against his father, the Archbishop took his part. 
Upon the Fling’s return to poTver Ebbon fell into 
disgrace, and it was not until Lothaire became 
Emperor that he attempted to regain his bishop- 
ric. The Pope refused to reinstate him, and he 
took refuge with Louis of Bavaria and was made 
by him Bishop of ffildesheim in Saxony. 

EBBW VALE, eb^boo val. An urban district 
of Monmouthshire, England, about 9 miles west- 
southwest of Abergavenny. It is situated near 
the source of the Ebbw River, in a mountain 
wilderness of about 1000 feet altitude. The 
district produces much iron and steel. Pop., 
1901, 20,994; 1911, 30,559. 

EBB, a/be, Gustav (1834- ). A German 

archite^ bom at Halberstadt. He studied in 
Berlin and then traveled in France and Italy. 
In company with Julius Benda, with whom he 
was associated in Berlin, he executed plans for 
the Vienna Rathaus, obtained the first 

prize in competition, but were not executed- He 
was later active in Berlin, where he designed 
numerous structure, including the Tiele-Winck- 
ler Palace (the headquarters of the Spanish em- 
bassy) and the Apollo Theatre. He is also the 
author of a work on art, Die JSpdtrenaissance 
(1886), a history of European art from the 
middle of the sixteenth century to the end of 
the eighteenth; Die Schniuckformen- der Denh- 
malshauten aus alien Stilepochen seit der griech- 
isohen Antike (8 vols., 1893—97) ; Der d^t^he 
Cicerone: Fuhrer durch die Krmstschdtm der 
Lander deutscher Zunge (4 vols., 1897-1901); 
Architektonische Faumlehre (2 vols., 1900—01); 
August Orth (1904). 

EBEL, a'bel, Hebmanit WiuheI/M: (1820-75). 
A German Celtic scholar. He was born in Ber- 
lin, was educated at Halle, and was a member 
of the philological faculty of the Berlin Uni- 
versity from 1872 to 1875. He was the fore- 
most authority on Celtic philosophy in Germany, 
and bis researches on the grammatical construc- 
tion amd lexicography of Irish, Manx, Welsh, 
Cornish^ Breton, and ancient Gaelic give him a 
permanent -plabe fii the field of philology. Be- 
sides his princ^sd work, a new and improved 
edition of Grammatica Geltica (1871), 

he published: Lehnwdrter d^r deuischen 

(1856); De Yerhi BritCLnmoi Future ^ao Con- 


junctivo (1866; partly translated into English 
by W. K. Sullivan under the title Celtic 
Btudies) ; De Zeusii Citris Posit is in Grammatica 
Geltica (1869). 

EBEL, Johaxxes Wiehel-m: (1784-1861). A 
German Protestant clergyman, born at Passen- 
heiin, East Prussia. As pastor at r y. 

he became the founder of a mysti - ;ri : i 
sophical society which counted among its mem- 
bers many representatives of the nobility. Ac- 
cusations of gross immorality caused a judicial 
'rvt -Lsiratjon 01 the society, with the result that 
Ir \\:i' di*"-,ol\i.d and its organizer removed from 
office (1839). A subsequent investigation, how- 
ever, showed that the charges of secret vice, dis- 
turbance of domestic peace, and pious fraud 
brought against the members of the association 
were not proved. Consult Mombert, Faith Tic- 
torioiis: Being an Account of the Life and Times 
of Dr. Johannes Ehel (London, 1882). 

EBEL; JoHAT^N Gottfeied (1764-1830). A 
German writer on geography, born at Ziillichau, 
Prussian Silesia, and educated at the University 
of Frankfort-on-the-Oder. His translation of the 
works of Sieybs, and his close association with 
certain revolutionary leaders of France, made 
him unpopular with the authorities of Frank- 
fort-on -the-Main, and in 1796 he was banished 
from that city, where he had begun a medical 
practice. He subsequently lived in Paris and in 
Zurich, where his services in behalf of the main- 
tenance of the Swiss Republic, which was en- 
dangered by the prevailing political conditions, 
were rewarded by an offer of citizenship on the 
part of the municipality of Zurich, in which city 
he spent the last years of his life. His principal 
■works are the following: Anleitung auf die 
nutzlichste Art die Bohtceiz zu hereisen (2 vols., 
1793; 8th ed., 1842) : 'SolUdc/ tingcn der Gehirgs- 
volker der 8chwei& i2 vols., 170s- 1S02; ; Ueher 
den Bau der Erde in den 1 'p' nf *Virg n (2 vols., 
1808). Consult Escher, Johann Gottfried Ehel 
(Trogen, 1835). 

EBELING, affie-ling, Adolf (1827-96). A 
German author, born in Hamburg. He studied 
at the University of Heidelberg and became a 
professor in the Imperial School of Commerce 
in Paris. In 1870 he returned to Germany and 
edited for a time the Diisseldorf Deutsches 
Kunstleralhum, From 1874 to 1878 he was a 
professor in the military school at Cairo. His 
publications include: Bruchstucke aus der Be- 
schreihung einer Meise nach Brasilien (1849) ; 
Bilder aus Kairo (1878) ; Memoiren Uber Na- 
poleon I und seinen Hof (4 vols., 1880-87); 
Napoleon III und sein Hof (1891-93). 

EBELIHG, Chris tophee Daniel (1741- 
1817). ^ German scholar, born in Hildesheim. 

He early devoted himself to geographical studies. 
The Ct)ngrc‘Srf of the United S-bates gave him a 
vote of thanks for his great work, The History 
and Geography of North America (5 vols., Ham- 
b-urg, 1794—1816). While preparing this work, 
he made a collection of about 4000 books and 
10,000 maps, which was purchased in ISIS by 
Israel Thorndike and presented to Harvard 
University. 

EB'ENE'ZEB. (B^eb., Ehen-ha^ezer, the stone 
of help). The name of a place marked by a 
monumental stone set up by Samuel in recog- 
nition of divine assistance in a battle with the 
Philistines (1 Sam. vii. 10-12). Two earlier 
battles were fought at this place between the 
Israelites and the Philistines, in both of which 
the Israelites were beaten, and in the second of 
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wbicli the Ark of the Covenant was captured 
(I Sam. iv. 1-2, 3-11). The location of the 
place cannot be satisfactorily determined. 

EBEUSBURG, e'bcnz-burg. A borough and 
the county seat of Cambria Co., Pa., 10 miles 
(direct) west of Altoona, on the Pennsylvania 
Railroad (Map: Pennsylvania, DO). It is situ- 
ated in the ^leghanies, about 2025 feet above 
sea level and is a resort. Ebensburg is in a 
rich bituminous coal region and has saw mills, 
tanneries, woolen mills, a foundry, etc. Pop., 
1900, 1574; 1910, 1978. 

E'BER. See Hebrews. 

EBERHARB, a'ber-hart, surnamed lii Babt 
( 1445-96). The fifth Count and first Duke of 
Wurttemberg. He was the son of Count Louis 
the Elder and succeeded his brother at the age 
of 12 ; at 14 he wrested the government from his 
uncle Ulrich, who had been appointed his guar- 
dian. He paid no attention to l*- af- 
fairs, but indulged his passions a:‘d \> kI ;! di-d- 
pated life. In 1468 he made a pilgrimage to Je- 
rusalem, after which he abandoned his reckless 
mode of living and ruled well- He married Bar- 
bara of Mantua, whose influence over him con- 
tributed largely to the elevation of his character. 
He began to study, gathering around him men 
of learning, and founded, in 1477, the University 
of Tfibingen. In 1482 Eberhard, by the Treaty 
of Ivlun-'ingen, put an end to the division of his 
principality, made in 1437 between his father 
and his uncle Ulrich as representatives of the 
two lines of Uraeh and Stuttgart. By this 
treaty he secured the future integrity of Wiirt- 
temberg and established the right of primogeni- 
ture in his own family; he became at the same 
time the founder of the representative consti- 
tution of Wurttemberg. He made Stuttgart his 
place of residence and improved the conditions 
of the convents in his territories. Although he 
preferred peace, he was an able warrior. Has 
courage and his fidelity to his engagements se- 
cured the esteem and friendship of the emperors 
Frederick III and Maximilian I. In recognition 
of his services the latter, in 1495, raised Eber- 
hard to the dignity of Duke, confirming at the 
same time all the possessions and 
of his house. He died Feb. 24, 149'J. ('.‘m-.uU 

Bossert, Eberhard im Bart (Stuttgart, 1884). 

EBERHARD, Chsistiai^' August Gottlob 
(1769-1845). A facile (^rman poet and ro- 
mancer, with a leaning to the older poets of the 
eighteenth century, born at Belzig. The more 
noteworthy of his many works are the often re- 
printed idyl, Marmchm 'and die Kuchlein ( 1822 ) , 
still popular with the young, and Der erste 
Mensch und die Erde (1828). 

EBERHARD, Johakn August (1739-1809). 
A German philosophical writer. He was born 
at Halberstadt, studied theology at Halle from 
1756 to 1759, and after spending several years 
as a preacher in Berlin and U’ -, 1 , / L. - 

came professor of philosophy ■'77'. 

Among his writings were treatises on ethics, 
a&sthetics, the history of philosophy, and syn- 
onymy; especially notable were the Neue Apolo- 
gie des Socrates (1772-73) and Allgemeine Theo- 
rie des Denkens und Empfindens (1776). He 
was a Leibnitzian and towards the close of his 
life stru^led, but without success, against the 
speculative views of the new schools of philoso- 
phy headed by Kant and Fichte. 

EBEBIiE, aflter-le, Robert (1815-60). A 
German animal and landscape painter, bom at 
Meersburg on Lake Constance. At a pupil 


of Jakob Bicdermann at Constance, he went to 
Munich in 1830, w'ht^re he was much influenced 
by the Avorks of Ruysdael and Dujardin in the 
Pinakothek. In 1848 he spent three months in 
America, but he returned to Munich, where he 
died from the effects of an accidental pistol shot. 
He is particularly noted as a painter of sheep. 
His pictures are dLtirjguished for good drawing 
and striking light efl’ects. Among the most note- 
worthy are: “Shepherd Killed by L/jl- ! 
side his Flock^"" (1842), Coi'cnling* ■' (i.iil- r\ ; 
“Sheep and Cattle in Stable,’^ [.■ 'oz-g Af 1 - 
seum; “Suabian Shepherd with 1 io, k'* ■,''^‘>5;, 
Pinakothek, Munich; “Sheep Driven over Preci- 
pice by an Eagle” (1858), Karlsruhe Gallery. — 
His son Adolf (1843- ), born in Munich, is 

equally successful as a genre and animal painter. 
He studied at the Munich Academy, especially 
under Filoty. One of his best rural genre scenes, 
the “Seizure of the Last Cow” (1861), is in 
T'‘v -.-ir d.illery. Others are: “After the 

ICipii-'u' : J'liS), for which he was awarded a 
medal in Vienna; “The First Deer” (1879); 
“Forester’s Belated Dinner” (1888); “A Lucky 
Catch” (1891). 

EBERLEIH, a^jer-lin, GUSTA.V (1847- ). 

A German sculptor, born at Spiekershausen 
(Hanover). He studied at the Art Academy of 
Nuremberg and at Berlin under Blaeser, a pupil 
of Rauch. After a short sojourn in Rome he 
returned to Berlin and allied himself with the 
so-called realistic group of sculptors, of which 
Reinhold Begas (q.v.) is the chief representa- 
tive. In his work temperament and ability are 
united with a strong feeling for decorative ef- 
fects; his ideal statues seek to combine the 
forms of ancient art with modern sentiment. 
Good examples of the latter are “Boy Extracting 
a Thorn” (National Gallery, Berlin), with which 
he first made a name; “(4reek Flute Player,” 
and “The Secret.” He also carved a number of 
religious pieces, prominent among which are 
groups depicting the life of Adam and Eve; 
whil<‘ sirncug h’- decorative works the frieze of 
the Ih-'-n-i of Public Instruction, con- 

.>r» I'fe-size figures, deserves mention, 
l.b. r!^ reputation rests chiefly upon his 
public monuments, such as those of Emperor 
William I at Elberfeld, Mannheim, Altoona, and 
Ruhrort; Bismarck at Krefeld, Richard Wag- 
ner in Berlin, and Goethe in Rome; and the 
heroic statues of Queen Louise at Tilsit, and 
j Frederick William III in 
. Berlin. He published in 1892 
Aus eines Bilaners Seelenleben^ Plastih^ Malerei 
und Poesie. Consult Rosenbcarg, Eberlein (Biele- 
feld, 1903). 

EBERE7BTJRG, a^m-boorK. A village in 
the Bavarian Palatinate, situated at the junc- 
tion of the Alsenz with the Nahe, 20 miles 
southwest of Mainz (Map: Germany, C 4). It 
is notable on account of its castle, built on the 
site of an ancient one, which once belonged to 
the famous knight Franz von Sickingen, friend 
of the early Reformers. His stronghold shel- 
tered Melanchthon, Schwebel, Bucer, CEcoIampa- 
dius, and also Ulrich von Hutten, the most dis- 
tinguished bard of the Reformation and apostle 
of German unity. Hutten composed several of 
his works here. The castle was destroyed hy the 
French in 1794 and rebuilt in 1841. The Hutten- 
Sickingen Monument, halfway up the hill, was 
unveiled in 1889. Pop., about 800. Con^t 
Schneegans, Die Ehernburg (Klreuznach, 1888), 

EBERS, a^rs, Emil ( 1807-84) . A German 





EBEBTH 


431 


genre painter, born in Breslau. He was a pupil 
of the Diisseldorf Academy, where he was much 
influenced by r t r^jan, and Ritter. In 

company with . ■ I , ■ two he visited the 
coasts of Holland and IiTormandy and became 
much interested in the life of smugglers, fisher- 
men, and sailors, from which the subjects of his 
best pictures are chosen. He also painted hu- 
morous military scenes. His works show good 
composition, careful study of detail, and har- 
monious coloring. The most noteworthy are: 
"?:niig-_rh.-r< about to Land” (1830), National 
Gallery, Berlin; ‘‘Rescued Woman among Fisher- 
men” (1841); “Pilot Boat” (1845); “Mutiny 
on a Brig’^ (1848), Breslau Museum. 

EBEBS, Geoeg Moritz ( 1837-98) . A German 
Egyptologist and novelist, born in Berlin. In 
1856 he entered the University of Gflttingen as 
a student of law, but soon became interested in 
Eg\ f>tc]<-gy and devoted himself to that study 
in under Lepsius. Briig^eh, and Bpeekh. 

Receiving his degree in 1 862, ho spent the next 
three years at work in the principal Egyptologi- 
cal museums of Europe. In 1865 he became 
lecturer and in 1869 associate professor of Egyp- 
tology at Jena. In 1869 and 1870 he traveled 
extensively in Egypt and Nubia and in the 
latter year accept^ a call to Leipzig as asso- 
ciate professor. Two years later he again visited 
Egypt, where he discovered the celebrated 
hieratic medical papyrus, since known as the 
Papyrus JEJhers. Hating from about 1550 b.c., 
it is one of the best-preserved Egyptian papyri 
in existence and forms the chief source of in- 
formation in regard to the medical knowledge of 
the ancient Egyptians. A facsimile (110 plates) 
was published in 1875 by the discoverer, with 
an introduction written by himself and a hiero- 
glyphic-Latin glossary by L. Stern. Tlie papy- 
rus is now in the library of the University of 
I<eipzig. Among Ebers’s scientific works may 
he mentioned his Disquisitiones de Dynastia 
XXVI Megwm Mgyptorwm (1865) and Aegypfen 
Wfid die Bucher Moeis ( 1868) . His Durch Gosen 
ssum Sinai (1872; 2d ed., 1881) is partly of a 
popular character. He also wrote Aegypten in 
Wort und BUd (2 vols., illustrated, 2d ed,, 
1880), and Richard Lepsius, ein Lehenshild 
(1885), Ebers’s reputation as a novelist was 
established by his Bine dgyptische Konigstoehter 
(1864), a I a Pin big picture of Egyptian life at 
the time of i!ic Pcr-iiin conquest. Of his later 
novels, Uarda (1877), Homo Sum (1878), Die 
Schwesfem (1879), Der Kaiser (1881), and 
Serapis (1885) deal with periods of Egyptian 
history. Others of his novels, among them Die 
Frau Burgermeisterin ( 1881 ) , Ein W ort ( 1882 ) , 
and Die Gred (1887), are located either in 
Holland or South Germany in the sixteenth cen- 
tury, while his Bine Frage (1881) is an idyl 
of ancient Greek life- In 1887 he brought out 
his novel Die 'Nilhrauf and in 1894 Kleopatra. 
In 1876 Ebers became partially paralyzed and 
for the rest of his life suffered from continued 
iU health. He usually spent the summer at his 
country place at Tutzing, near Munich, and 
there he died. An excellent sketch of Ebers by 
the historian Eduard Meyer is to be found in 
Biographisckes Jahrhuch und deutscher FeJcro- 
log, voL iii (Berlin, 1898). His own Die Ge- 
schickte meines Lehens (Stuttgart, 1893) should 
also be eonsulted. 

EBEBSWAIiHE, a^hers-val'de. A town and 
health resort of the 'Prussian Province of Bran- 
denburg, situated on the Finow Canal, at its 


junction with the Scliw'iirze, about 27 miles 
north-northeast of Berlin (Map: Prussia, E 2). 
It has a forestry school, a gymnasium, and 
schools of domestic economy, and is a favorite 
summer resort on account of its delightful situa- 
tion in the midst of fine groves and pine forests. 
It has mineral springs. It is an industrial 
centre, having extensive manufactures of rail- 
way ears and locomotives, horseshoe nails, roof- 
ing, felt, and cement. There is considerable 
trade in coal, wood, and grain. Near by are 
large brass foundries and a government mill at 
which paper is made for bank notes. Pop. 1900, 
21,619; 1905, 23,846; 1910, 26.064. 

EBEBT, a^ert, Adolf (1820-90). A German 
philologist, born at Cassel. He studied at Mar- 
burg, Leipzig, Gottingen, and Berlin, became 
professor at Marburg, and in 1862 professor of 
Romance philology at Leipzig. From 1862 to 
1873 he also held the chair of English philology. 
His most important work is his AUgemeine Ge- 
schichte der Litteratiir des Mittelalters im 
Abertdlande (3 vols., 1874-87; Fr. trans. by 
Aymeric arid Condamin, Paris, 1883-89). In 
1859 he established with Ferdinand Wolf the 
Jahrhuch fur romanische und englische Littera- 
tur, to the first five volumes of which he con- 
tributed. His study was directed chiefly towards 
an examination of the connection between the 
Romance literature of the Middle Ages and the 
Latin and German literature of the same period. 
Among his publications may be mentioned; 

-M. 7 - 7 aus Geschiohte Spaniens 
Handbuch der italienischen 
K ational-Litteratur {MsiThuTg, 1854) ; Geschichte 
der christlich-lateinischen Litteratur von ihren 
Anfdngen bis zum Zeitalter Karls des Grossen 
(Leipzig, 1874). 

EBEBT, Karl Egon ( 1801-82) . An Austrian 
poet, of the school of A. Griin and Lenau. He 
was bom at Prague and was educated there 
and at Vienna, and after filling several positions 
settled in Prague. His chief works are his 
Diehtungen (1824; 3d ed., 1845) ; Wlasta, ein 
bdkmiseh^nationales Heldengedicht in drei Bu- 
chem, a true epic, but perhaps too rhetorical; 
Das Kloster, idyllische Erzdhlung in fiinf Ge- 
sdngen (1833), one of his best works, plainly 
under the influence of Goethe’s Hermann und 
Dorothea ; the dramatic poem, Bretislaw und 
Jutta (1835); a collection of sonnets entitled 
Bin Denhmal fdr Karl Egon, Fiirsten von Fur- 
stenberg (the poet’s godfather) (1855) ; and 
the didactic poem Fromrne Gedanke^i eines -welt- 
lichen- Mannes (1859 ). He likewise wrote a 
large number of dramas, of which Das Qelubde 
was the best. His best work was in the field 
of the lyric and the ballad. His poetical works 
were published in 7 vols, (1877). 

EBEBTH^ a'bert, Karl Josef (1835^ ). 

A German bacteriologist and anatomist. He 
was born at Wiirzburg, studied at the Univer- 
sify there, became professor of pathological 
anatomy at Zurich in 1865, and in 1881 was 
called to a similar chair at Halle. The results 
of his anatomical researches, including “Ueber 
den Peitschenwurm” (1859) and “Ueber Nema- 
toden” (1863), appeared chiefly in Rudolph Vir- 
chow's Archiv fur patholcgisohe Anatomie. His 
investigations as a bacteriologist have to do 
principally with the bacillus of typhoid fever. 
His writings include: Die Untersuchung des 
AusTjourfs auf Tuberkelbazillen (1891); Die 
Thrombose, \vith Schimmelbusch (1888) ; Mihro- 
skopischer TecTmih (1900). 
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EBIKG-, PacHAfiD, Baeon von Kbafft. See 
KkaffT'Ebing. 

EBIJSraEJSr, a'bing-en, A town in the Black 
Forest district of Wiirttemberg, Germany, 37 
miles south of Tubingen by rail, situated amid 
beautiful hill scenery (Map: Germany, C 4). 
It has manufactures of woolens, clothing, velvet, 
stockings, hats, and leather. Pop., 1900, 9001; 
1910. 11,423. 

EBIONITES, eT>iA-nits (Lat. Ehionitm, from 
Heb. ’ehyonlm^ poor). A name employed, be- 
cause of its Hebrew origin, to designate Chris- 
tians of Jev^ish blood. Still later, when Jewish 
Christians had separated from the great bodv of 
the Church and displayed heretical tendencies, 
the name was applied to them. Isolated as 
they now were, they fell into a number of sec- 
tarian divisions, to one of which in particular 
the term was sometimes confined (in distinction 
from a more moderate sect called^ the Xaza- 
renes). Irenteus describes the Ebionites as Jew- 
ish Christians who hold to the Mosaic law, re- 
ject Paul as an apostate, deny the miraculous 
birth, and regard Christ as a mere nlan. Origen 
styled all Jewish Christians Ebionites and dis- 
tinguished two classes, one of which accepted 
and the other denied the virgin birth. The most 
detailed accounts are found in Epiphanius, 
Against Heretics. They lingered in Palestine 
and Syria till the fifth century, but were few 
and unimportant after the second. Consult 
Harnaek, Histoiry of Dogma (Boston, 1894— 
1900), and Eainy, The Ancient Catholic Church 
(New York, 1902). See Clement of Alexan- 

DEIA; ESSENES; Old CATHOLICS. 

EBa:iIS. See Iblis. 

EBlSFESr-ESCEDENBACH; ab'ner gsh^en-b^G, 
Mabie, Baboness von (1830- ). A distin- 

guished Austrian novelist. Bom at Castle Zdis- 
lawitz, Moravia, her maiden title being Countess 
Bubsky, she married, in 1848, an Austrian offi- 
cer, who died in 1898, She lived alternately at 
her birthplace and in Vienna. Her first publica- 
tions are dramas now unimportant. Her fiction, 
which attracted immediate attention, begins 
with Erssahlungen (1875). This was followed 
by: Bozena (1870); Heue Erzdhlungen (1878); 
Dorf' und Bchlossgeschichten ( 1884 ) ; Zioei Coni- 
tessen (1885; Eng. trans.) ; Neue Dorf- und 
BcMoasgeschichten (1886) ; Das GemetTideTcind 
(1887; Eng- trans.); Lotti die Uhrmacherin 
(18^) ; Min kldner Roman (1889) ; Miterlehtes 
i 1 890) ; IJmUhnhar (1890; Eng. trans. ) ; 
Margarete (1891); E^ei Novellen (1892); 
Glcmbenslos (1893); Baa Bchddliche and Die 
Totenwacht (1894); Rittmdster Brand and 
Bertram yogelweid (1896) ; Alfe Bchule (1897) ; 
Ams Spdtherhsttagen (1901); Agave (1903); 
Die arme Kleine ( 1904) ; Die unsieghare MacJit 
(1905); Meine Kinderjahre (1906); Ein Buch 
fBr die Jugend (1907)v Volhshuch (1909); 
AltiJoeiBersommer ( 1909 ) ; GenrehUder (1910). 
Among her dramatic works are: Br. Ritter 
(1872) ; Ohne hwbe (1891); Am Ende- (1897). 

wr<Ae also a popular colleetion of Aphorismen 
(1880 ) and verses collected as Paraheln, Mdrchen 
and Gedidhte (1892). Her collected works were 
ptihlished in 1893-1911. Her work is distin- 
gmshed far its power of description, its psycho- 
logical insights, its humor, wit, and polished pre- 
eimon of ^le- Her sense of proportion in 
novelistic , constaruction has also b^n highly 
praised:- For her bic^aphy, consult Neeker 
(Berlin, 1999) SiUd BetSelheim (ib., 1900). 

EBOIily el/5-M (X^ or Mburum)* A 


city of Campania, in South Italy, 50 miles south- 
east of Naples (Map: Italy, K1 7). It is pic- 
turesquely situated on a hill above the river 
Sele, a few miles from the Gulf of Salerno. 
Pop., 1901, 12,407; 1911, 12,741. 

EBOEI, Anna de Mendoza de la Ceeda, 
Princess op (1540-92). A Spanish courtier, 
with the further titles of Duchess of Francavilla 
and Princess of Melito. She was a prominent 
and influential figure at the court of Philip II 
of Spain and played a conspicuous rOle in many 
of the intrigues of the time. She was the wife 
of that proud old nobleman Huy Gomez de Silva, 
Prince of Eboli and one of the most trusted 
advisers of Philip II, and she became the mis- 
tress of Philip II and of his fav'orite the traitor 
Antonio P4rez, carrying On the intrigue with 
sov^ereign and favorite at the same time. She 
is best known as a character in Schiller’s draina 
Don Carlos, and more recently she appeared in 
Mariop. Crawford’s novel In the Palace of the 
King, where her rOle accords better with the 
known facts of history. 

EB'ONY (older form ehon, OF. ehene, Lat. 
ehenus, Gk. e^eyos, ehenos, ebony; probably of 
Sem. origin; cf. Heb. pi. habnim, ^ ebony, lit. 
dark, ultimately probably of Egyptian origin). 
The hard, heavy, and dark-colored heartwood 
of a number of species of trees. The genus Dios- 
pgros, of the family Ebenaeese, is the source of 
most of the ebony of commerce. The best qual- 
ity is obtained from D\ospgr(>H chenum, a large 
tree of India, Ceylon, and orlu r tropical coun- 
tries. Logs of ebony of this species, 10 to 15 
feet in length, with the heartwood 2 feet in 
diameter, are common. Ebony of good quality 
is obtained in Coromandel from Diospyros me- 
lanoxylon and also from Diospyros tomentosa 
and other species of India, Madagascar, and 
Mauritius. The Calamander wood is from Dios- 
pyros hirsuta; the C. ' ’ “■ * wood is a^ pe- 
culiar kind of wood ' ‘ ^ ■ effect obtained 

from Diospyros ehenum. Ebony is furnished 
by Maha ehenus of Molucca and by a number of 
trees of the family Leguminosae. Among these 
latter may be mentioned a variety obtained in 
Abyssinia from Millettia and the West Indian 
ebony (Brya ehenus). The American species of 
Diospyros (Diospyros virginiana and Diospyros 
texana) often supply a fairly good quality of 
ebony. The wood is chiefly used as a veneer by 
cabinetmakers. It is very heavy and takes a 
high polish. The beauties of this wood were well 
known to the Greeks and Romans, who inlaid 
it with ivory for contrast. It is mentioned in 
the Scriptures as an article of Tyrian importa- 
tion. The wood is somewhat pungent and was 
once thought to have medicinal value. Ebony 
is exported in considerable quantity from Egypt, 
Zanzibar, Madagascar, Mauritius, Cevlon, India, 
and Jamaica. What Is known as bastard ebony 
is exported in considerable quantities from 
Brazil. It is produced by the tree Jacaranda 
ovalifolia. True ebony wood is so intensely dark 
in color that the term ^Tlaek as ebony” is a well- 
known colloquialism. Imports into the United 
States in 1913, $90,133. See Jacaranda Wood. 

EBOITY, Mountain. See Bauhinia. 

EBQBA. See Evoba. 

EBOR'ACrCTM- See York. 

EBRARD, a'brart, Johannes Heinrigh Atr- 
OEST (1818—88). A German Reformed theo- 
logian and miscellaneous writer. He was bom 
at Erlangen, Jan. 18, 1818. He studied ilmre 
and at Berlin, became professor at Zurich in 
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1S44, at Erlangen in 1847, removed to Speyer 
in 1853, but in ISGl returned to Erlangen and 
resumed bis lectures. From 1875 be was pastor 
of tbe French Reformed church at Erlangen. He 
was a voluminous writer both in theology and 
lighter literature. Those of his tlieological 
W’orks translated into English include T/tr 'f; os- 
pel History (1863) and Apologetics (1886-87). 
He also published: Die iro-schottisehe Missioyis- 
hirche des sechsten his achten Jahrhunderts 
(1873); BonifaiiuSy der Zerstbrer des columha- 
nischen KircTientums auf dem Fesilande (1882) ; 
Lehensfiihrungen (1888); € hr istlische Dogmatic 
(1851); commentaries on Hebrews and Revela- 
tion; and many dramas, poems, etc- When 
writing upon nontheological subjects, he gener- 
ally used a pseudonym — Christian Deutsch, Gott- 
fried Flammberg, or Siegmund Sturm. He died 
at Erlangen, July 23, 1888. 

E^'BEO (Lat. Iherus) , One of the largest 
rivers of Spain, rising in the Province of San- 
tander, in the north-central part of the coun- 
try, on the south slope of the Cantabrian Moun- 
tains (Map: Spain, E 2). After a tortuous 
course in a southeasterly direction of about 450 
miles, it empties into the Mediterranean at Cabo 
de Tortosa. It drains an area of about 30,000 
square miles and has a delta which extends far 
into the sea. Its mouth is choked up with 
sand, and, to render it navigable, a canal called 
the San Carlos has been carri^ through the 
south side of the delta. Its principal affluents 
are the Najerilla, Jal6n, Huerva, and Guadalope 
from the right, and the Aragon, Gallego, and 
Segre from the left, which drain the south slopes 
of the Pyrenees, The large supply of water 
brought to it by the Aragon and Segre renders 
the Ebro particularly aJ’. r.niiigt >.i- for irri- 
gating the lowlands of -\iMgoii. Th-‘ course of 
the Ebro is chiefly through narrow and some- 
times rocky valleys; its bed p characterized by 
many ^oals and rapids which interrupt the 
navigation. This is partly remedied, however, 
by means, of the Imperial Canal, which extends 
from the vicinity of Tudela to a point 40 miles 
below Saragossa, the principal city on the river. 

EBSTEIE", ep'stin,Wn:HSLM (1836-1912). A 
Grcrman physician, bom at Jauer, Silesia. He 
was educate at Breslau and Berlin and in 1874 
became professor of medicine at the University 
of Gottingen and director of the Medical Poly- 
clinical Institute at that institution, and from 
1877 to 1906 he was at the head of the medical 
dinic. His writings, several of which contain 
valuable suggestions as to dietetic cures, include: 
“FTierenkrankheiten,” vol. ix of Ziemssen’s Hand- 
huoh (2d ed., 1878) ; Die Fettleihigkeit {Kor- 
pulen^) und ihre Behandlung naeh physio- 
logischen Grundsdfzen (7th ed., 1887) ; Die 
Kurhst das menschliche Lehen zu verlangem 
(1891) ; Lehensvyeise der ZucJcerkranken (2d ed., 
1898 ) ; Eandhuch der praktischen Medium, with 
Br.' Jtdius Schwalbe (1898) ; Die Medizin im 
AUen- Testament (1901) ; Die Medizin im Neuen 
Testament und im Talmud (1903) ; Die Pathol- 
ogie und Therapie der Lepra (1909). 

MBTri/ra;OSCOPE (Eat. elulUre, to boil, 
from,^-; oat -f- hullire, to bubble, from hullan 
btilrfble -f-^ <rm'jreivy^ shopein, to look). An 
apparatus for, ascertaining tbe boiling tempera- 
ture of liquids^ S«*ch as distilled liquors, and 
more espeeiaJly for ob^rving the changes of boil- 
ing temp^ature caused by dissolving compara- 
tively nonvolatile^ aub^tfmces in a given liquid. 
The best-known dtnllioscope .is that devised by 


Beckmann. It is used mainly for determining 
the molecule r weights of soluble substances, the 
principle involved being tiiat the elevation of 
the boiling point of a liquid caused by dissolv- 
ing in it, say, 1 gram of a given substance, is 
inversely proportional to the molecular weight 
of the substance. Concerning the theory and 
practice of ebullioscopic determination of molec- 
ular weights, consult Rosanoff and Hunphy, in 
the Journal of the American Chemical Society 
for 1914. See Molecules — Moleculae Weights. 

EBTJEIiITIOlSr, or Boilixg. See Heat. 

EBUEA, or EBTJBTJiyr. See Eboli. 

EQA BE QHEIBOZ, a'sii da ka'e-r6sh, Jos:6 
MabIa (1845-1900). A Portuguese author, 
born at Povoa do Varzim. He was educated at 
the University of Coimbra, was a collaborator 
on the staff of Aa Farpas, a critical journal, in 
1871, and was appointed Pc." uu-iu--- Consul 
successively at Havana, Newcastle, Bristol, and 
Paris, His best-known publications are his 
works of prose fiction, O crime do Padre Amaro 
(1874; thoroughly rewritten and revised edition, 
1880), O primo Basilio (1877; in French trans- 
lation by Rattazzi-Ruth, German by C. and H. 
Miehaelis), and A Reliquia (1886; 2d ed., 1891), 
together with his short stories. The best of 
the latter, O Defunto, was done into excellent 
English, under the title of Our Lady of the 
Pillar, by Edgar Prestage (London, 1906), with 
a brief introduction, and a frontispiece showing 
the beautiful monument erected to Queiroz in 
Lisbon by the devotion and friendship of the 
Conde de Arnoso and other admirers. Prestage 
had previously translated and published, with 
a critical preface, A Suave Milagre, which has 
already gone through three editions in England 
and one in America, as The Sweet Miracle, 
An unsatisfactory English rendering of O primo 
Basilio appeared in Boston (1889) under the 
title Dragords Teeth. Consult the series of 
essays by J, Pereira de Sampaio (Bruno) en- 
titled A Geragdo Nova (Porto, 1886), and the 
number for Nov. 20, 1897, of the Revista 
Modema, which was entirely devoted to Queiroz. 
Batalha Reis gives reminiscences of Ega’s early 
days, in his preface to some prose fragments 
that he edited under the title of Prosas Bar- 
baras (Porto, 1903). 

ECABBIHES, See Beachiopoda. 

£CABTE^ aJcar'ilF (Fr., discarded, p.p. of 
^carter, to discard, frona Lat. eoc, out -{- charta, 
Gk. chartes, paper). A game of cjards 

usually played by two persons, though, in the 
form called pool ecarte, three or even more may 
take part in it. In this ease the third player 
takes the place of the loser in the first game, 
and the pool accumulates until one player wins 
two (or three) games in succession. In French 
ecarte bystanders are permitted to advise, and 
the player losing leaves the table, his adviser 
taking his place. If, however, the loser is play- 
ing la ohouette (i.e., taking all bets offered), 
lie need not retire on losing. The sixes, fives, 
fours, tlirees, and twos are removed from a pack, 
and the player cutting highest deals. He gives 
five cards, by two and three at a t^e, to his 
opponent and himself and turns up the eleventh 
card for trumps. The trump card, if a king, 
counts one for the dealer. His adversary, if 
satisfied with his hand, plays; if not satisfied, 
proposes, which means, briefly, that he wishes 
to get rid of poor cards and take up others from 
the stock, and tfie dealer can accept or refuse. 
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Should lie aeeept, each may discard, face down- 
ward, as many cards as he may choose, receiving 
fresh ones from the cards vet undealt, these 
being given first to the nondealer till his hand 
is complete. A second proposal and a third 
may be made, and so on till the player is 
satisfied; but if the dealer refuse, the hand 
must be played wdthout discarding. The king 
of trumps scores one if in either hand. The 
nondealer, being satisfied with his hand, leads; 
the dealer follows, and the trick is taken by 
the highest card or the trump. The king is the 
highest. The winner of a trick leads to the 
next. The second player must follow suit 
and must win the trick if he can. The game 
is scored by the king, .as explained, and the 
majority of tricks. Three tricks score one for 
the point; all five tricks won by one player 
score two for the 'L' 0 ?e. When the nondealer 
does not propose, or his proposal is refused, 
and he fails to gain three tricks, the dealer 
scores two, but no more, even though he win the 
zole. The game is five up. The rules are very 
complicated and vary in different countries. 
The game is described at length in Foster's 
Complete Hoyle (New York, 1909), whose com- 
piler says he presents ^‘what appears to be the 
best French usage.*^ Consult also Cavendish, 
Pocket Guide to Ecarte (London, 1897) ; The 
Laics of Ecarte Adopted hy the Turf Club (ib., 
1897). 

ECBAT'AUA (OPers. Hangmatana^ written 
Hagmatana, probably place of assembly, from 
ham, Skt. sam, together gam, to come; Babyl. 
Agamatanu, Agamtanu, Heb. Achmetha, Lat. 
Echdtana, Gk. ’ExjSdraya, Ekbatana, ^Ay^drava^ 
Aghatana), The ancient capital of Media. It 
was situated at a distance of 12 stadia (about 
miles) from Mount Orontes, the modern 
Elvend. It lay upon a conical hill, crowned by 
a temple of the sun, and was inclosed by seven 
concentric walls, the innermost of which was 
gilded and the next plated with silver; while 
the rest, in their order outward, were painted 
orange, blue, scarlet, black, and white. The city 
is said to have been nearly 30 miles in cir- 
cumference, Its principal buildings were the 
citadel — a stronghold of enormous dimensions, 
where also the archives were kept in which. 
Darius found the edict of Cyrus the Great con- 
cerning the rebuilding of the temple at Jerusa- 
lem — ^and the royal palace. The mild climate 
and the magnificence of its structure singled 
out Eebatana as the favorite summer residence, 
first of the Median, then of the Persian, and 
lastly of the Parthian monarehs. After the 
battle of Arbela (331 b.c.) Alexander followed 
Darius thither and secured immense booty. It 
was again pillaged by the Seleucidse; but such 
were the riches of this place that Antiochus the 
Great still found 4000 talents’ worth of silver, 
equivalent to more than i?4.0Q0,0O0, to carry 
away. Eebatana Fiib«:C<pi(‘nTly fell into the 
hands of the Parthians, and it has since so 
utterly sunk into decay that its site can no 
longer be fixed upon with certainty. But now- 
adays scholars generally agree that the present 
Ramadan, with the reputed tombs of Mordecai 
and Esther (see HAmaban), occupies the site 
of ancient Eebatana. Excavations on the site 
would no doubt yield valuable finds in the way 
of antiquities. There -v^as another Eebatana 
in Persia, which was given to the Magi, 
and a third in SjTia, at the foot of Carmel, 
the present Haifa, where Cambyses, the son 


of Cyrus, died. Consult: Barbier de Meynard, 
Dictionnaire geograpMqiie de la Perse (Paris, 
1861) ; De Morgan, Expedition scientifique en 
Perse, vol. iv (1896); Pauly- Wissowa, “Ekba- 
tana,” in Real-Encyclopddie, vol. v (1905); A. 
V. W. Jackson, Persia Past and Present (New 
York, 1906) ; E. Crawshay-Williams, Across 
Persia (New Y'ork, 1907). 

ECGABD, ek^art, Johannes (1553-1611). 
A German composer of church music. He was 
born at Miihlhausen (Thuringia), was a pupil 
of Orlando Lasso at Munich, and became assist- 
ant conductor in 1583 and ehapelmaster in 1599 
at Kunig&berg- In 1608 he was chief conductor 
of the Elector’s chapel in Berlin. His songs, 
cantatas, and chorales live by reason of their 
harmony and religious feeling. Among the col- 
lection of his songs are Geistliche Lieder (1579) 
and Prettssische Festlieder (1642, posthumous). 

ECCE HOMO, 5k'se ho'mo (Lat., Behold the 
Man). This expression is derived from the 
words spoken by Pilate on showing Christ to 
the multitude (John xix. 5) previous to His 
being led forth to crucifixion, and is applied 
to paintings representing Christ bound and 
crowned with thorns. Among the most cele- 
brated representations of the subject are those 
by Sodoma in the Pitti Palace (Florence) and 
tixe Siena Academy; by Correggio in the Na- 
tional Gallery (London) ; by Titian in the 
Scuola di San Rocco (Venice) and the museums 
of Madrid and Vienna — the latter a very large 
canvas of almost repellent realism; by Tinto- 
retto in the Munich Gallery and the Scuola di 
San Rocco; by Guido Reni, whose well-known 
heads of “Christ Crowned with Thorns” are in 
the Dresden Gallery, the Louvre, and the Na- 
tional Gallery (London) ; and by Murillo in the 
Cadiz Museum, the Prado (Madrid), and the 
collection of Lord Ashburton ( London ) . 

ECCE HOMO: , A Study of the Life and 
WoBK OF Jesus Chbist. A religious work by 
John Robert Seeley, professor at Cambridge Uni- 
versity, England, which appeared anonymously 
in 1865. 

ECCEN'TBIC (from Lat. eccentros, Gk. 
rpos, ekkentros, eccentric, from €k, ek, out of -j- 
KivTpov, kentron, centre)* A mechanical contri- 
vance for obtaining an alteniatiTig rectilinear 
motion from a revolving slmft. It consists of 
a cylindrical disk, mounted on a revolving shaft 
with its axis parallel to that of the shaft, but 
having its centre of figure not in the axis of 
revolution. It is in effect a crank, whose crank 
pin is of a diameter greater than that of the 
shaft which actuates it. The disk has usually 
a groove on its cylindrical surface, into which 
fits a metallic hoop or band or stiap, to which 
is attached the eccentric rod which has the 
alternating linear motion. As the eccentric re- 
volves with the shaft, the strap is alternately 
forced out and in, thus imparting a to-and-fro 
motion to the rod. The extent of the rise and 
fall of the rod is equal to twice the distance 
between the centres. The eccentric is used 
where the harmonic motion of the crank and 
connecting rod is desired, but where the stroke 
or traverse of the rod must be less than the 
diameter of the shaft which revolves, or is to 
take place where crank construction would not 
be feasible, as in the middle of a long or 
massive shaft. This adapts it for use in oper- 
atiiig valves of steam engines, or for working 
pumps for feed water or compressing air. See 
Ckank; Steam Engine. 
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ECCEEfTEIC, or Eccenteic Ciecle. It was 
a fundamental doctrine with the ancient as- 
tronomers that every heavenly body moved in 
a circle (‘‘the perfect figure”) and at a uniform 
rate. But some of them appeared to move un- 
steadily and in other figures than circles. Of 
course, this was considered a mere deceptive 
appearance. To explain it, they invented the 
“eccentric circle.” Suppose a body, such as the 
sun, to move in a circle at a uniform rate. To 
an observer at the centre of the circle the uni- 
formity of the motion is evident — ^i.e., the sun 
is seen to travel through equal angular distances 
in equal times — ^but to an observer situated at 
some point halfway between the centre of the 
circle and the circumference the angular dis- 
tances traveled through in equal times appear 
unequal. If, then, the earth, instead of being at 
the centre of the sun’s orbit, be supposed to oc- 
cupy a position away from it, the want of regu- 
larity in the sun’s movements is explained. Ac- 
cordingly, to reconcile the observed fact with 
their fundamental doctrine, the ancients placed 
the earth at a point away from the centre of 
the sun’s supposed orbit. The orbit itself was 
called “the eccentric” because its centre did not 
coincide with that of the earth, which was con- 
sidered to be the centre of the universe. 

EC'CEITTEIC^TY. A mathematical term 
used in connection with certain curves. The 
eccentricity of the hyperbola (q.v.) or of the 
ellipse (qlv.) is the ratio of the distance be- 
tween the foci to the major diameter of the 
curve. The modem use of the term, however, 
extends to all conics, defining it as the ratio 
of the focal distance of any point on the curve 
to the distance from the directrix. Regarding 
the earth’s orbit as an ellipse, its eccentricity 
is approximately 0.01677. 

ECCHELIiEE'SIS, or ECHEEEENSIS, §k'- 
kgl-lgn'^s, Abbaham (?-“1664). An Arabic 
sehoktr. He was bom at Ekchel, or Eckel 
(whence Ms name), Syria, n^r the close of the 
sixteenth century. He was educated in the 
Maronite College in Rome and became professor 
of Arabic and Syriac in the College of the 
Propagandists and later in the CoB&ge de 
France. In Paris he assisted for a year (1640- 
41) in the preparation of He Jay’s Polyglot 
Bible. He published several Ijatin translations 
of Arabic works. He died in Rome, 1664. 

ECCHYECOSIS, Sk'ki-mo^sis (Neo-Lat., from 
Gk. e/c, eTcy out of x^fios, ck^moSy juice, from 
chein, to pour ) . A discoloration of the sur- 
face, produced by blood effused below or in the 
texture of the skin, as in a black eye or bruise. 
It is usually attended by swelling to a greater or 
less extent and is the result of injury. Cutane- 
ous or subcutaneous hemorrhages attend a large 
number of diseases, particularly the severer 
types of the exanthemata, and definitely charac- 
terize a few such as scurvy and purpura, and 
they are also produced by certain poisons, e.g., 
snake venom and mercury. The mucous mem- 
branes suffer as well as the skin. 

ECOLEFECHAH, ek"l-feE:'un. A small vil- 
lage of Dumfriesshire, Scotland, 20 miles north 
of CSarlisle (Map: Scotland, E 4). Thomas Car- 
lyle was bom and buried there and the village 
is believed to be the Entepfuhl of Ms Sartor 
Resartus. Pop., 1911, 1077. 

ECCXJS^ gfe/kTz (from Lat. ecclesia. from Gk. 
iKK\rf<rla, ekklesia, ehurch). A municipal bor- 
ough of DancasMre, England, picturesquely situ- 
ated on the Irwell and the Manchester Ship 


Canal, about 4 miles west of Manchester, of which 
it is practically a suburb { Map : England, D 3 ) . 
It was incorporated in 1892. Its water supply 
is derived from Manchester and its gas from 
Salford. The town owns its electric plant and 
street-railway lines. It maintains public baths, 
a market, cemetery, and recreation grounds. 
The chief industries are the manufacture of 
cotton goods, fustians, ginghams, and macMnery. 
Pop., 1901, 34,369; 1911, 41,946. 

ECCEESFIELD, 6k'k’ls-feld. A town in the 
West Riding of Yorkshire, England, 5 miles 
north of Sheffield. The chief manufacture is 
cutlery, but linen and nails and tools are also 
produced. There are coal and iron mines in 
the vicinity. Pop. (civil parish), 1901, 18,324; 
1911, 22,404. 

ECCEESIA, ek-kle'zi-a (Lat., from Gk. ixKXyj- 
cla, ekJclesia, assembly, from ek, ek, out -{- KaXelv, 
kalein, to call ) . 1. A term commonly used to 

denote the popular assembly of the Athenians, 
in which all free citizens might vote. Its author- 
ity w^as supreme, though ordinarily only those 
citizens could be present who lived in the im- 
mediate vicinity of Athens, and 6000 was re- 
garded as a large attendance. A popular as- 
sembly is part of the Greek state in the Homeric 
poems; its fimction, however, is rather to ratify 
the decisions of the chieftains than to initiate 
legislation or action. At Athens, too, in the 
early days when the nobles held sway (see Ae- 
CHON; Athens, History) ^ such a body, if it ex- 
isted, was seldom convoked and was of no 
practical authority. Solon (594 b.c.) first gave 
to the ecclesia definite form and substance; he 
made it^ a power by admitting to it all citizens 
and giving it some voice in the election of offi- 
cials and some right to review their actions. 
With the establishment of the Clisthenian democ- 
racy the supremacy of the ecclesia was firmly es- 
tablished. (See Clisthenes.) In the fifth and 
fourth centuries B.c. the meeting place was the 
Pnyx (q.v.) ; in the third centiary it was the the- 
atre. At first the ecclesia seems to have met only 
once in each prytany, i.e., the period of 35 or 36 
days, into 10 of which the Athenian year was 
divided, but later it met regularly four times in 
a prytany, while extra meetings could be called by 
the pry^nes. The prytanes were the 50 senators 
of tWt'one of the 10 tribes which at that time 
was acting as standing committee of the Senate. 
In the fifth century B.a. the epistates, or chair- 
man of the prytanes, presided, hut later a com- 
mittee of nine, one from each of the other nine 
tribes, was chosen as proedroi and presided over 
the meetings. Those who attended the ecclesia 
reemved pay probably after 400 B.O., at first one 
obol, later three oboli, and at last even six or 
nine. The ecclesia was opened with sacrifice and 
prayer, and then the business was laid before the 
assembly in the form of resolutions already 
adopted by the Senate. These were open to 
alteration to any extent, but no business might 
be presented to the assembly 1)efare passing the 
Senate. Any Athenian citizen m^ht speak. The 
vote was regularly taken by show of hands; only 
whmi ^e decree affected a single individual were 
ballots used. When the business had been fin- 
ished, the prytanes dismissed the ecclesia. The 
decision of the ecclesia, called a psephisnia, had 
full authority of law. (See further Bottle; 
Solon.) In Sparta, also, there was a popular 
assembly, called Apella (’ATreXXa), which met 
once a month, at the time of the full moon, to 
vote on the proposals of the Council of EphpfS. 
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All full citizens over 30 years of age were at 
libertv to attend. There* vi as no free debate, 
and as a rule only the officials seem to have 
spoken; there was no right to alter the pro- 
posals laid before the assembly. It is not known 
what was the nature of the little ecelesia at 
Sparta mentioned once by Xenophon. The vot- 
ing at Sparta was by acclamation and not by 
ballot The majority was determined by the com- 
parative volume of sound, or, if that was doubted, 
by a division and ^.ouid’ng of the two parties. 
2. In the Greek of t Xe*v Testament, ecelesia is 
the name for the company of Christ’s disciples 
professing to trust Him as their Saviour and 
to obey Him as their Lord. It is applied to a 
small assembly of them, such as were members 
of one family or could meet in a dwelling house 
of ordinary size; to the whole number in one 
city or T.-- T ^ : to the whole number on 

earth; to ail tnab are in heaven; and to the 
innumerable company on earth and in heaven. 
It has other meanings, but is usually rendered 
Church. 

ECCLESIASTES, ^k-kle'za-as'tez (Lat., from 
Gk. eKKX7}cna<rT7}s, ekkl^iastes, one concerned with 
an assembly, from iKKXrjcria, ekklesia, assembly). 
A philosophical book belonging to the third divi- 
sion of the Old Testament collection known as 
Hagiographa. The Hebrew name is Koheleth, 
which is translated into Greek as Ecclesiastes, 
on the supposition that the Hebrew stem under- 
lying Koheleth is to be taken in the sense of as- 
sembly, so that Koheleth is one who addresses 
or convenes an assembly, i.e., a preacher. This 
explanation of the name, however, is doubtful, 
a strong objection to it being that it does not 
account for the feminine ending which the 
Hebrew word exhibits. To assume, as some 
scholars are inclined to do, that the speaker is 
‘^personified wisdom” (and hence the feminine) 
is not satisfactory, since nowhere is wisdom 
mentioned as the speaker. Various other ex- 
planations have been brought forward, none of 
which, however, has met with general accept- 
ance. Koheleth impresses one as an inten- 
tional disguise and therefore a more or less 
artificial formation, and since kahal is a char- 
acteristic Hebrew word for “congregation.” it 
is not impossible that by inventing the form 
Koheleth the author intends to carry the idea 
of anonymity. Koheleth would thus be about 
the equivalent of our “anonymous.” 

The book itself consists of 12 chapters, form- 
ing a series of discourses on the vanity of 
earthly things, and is put into the mouth of 
Koheleth, who describes himself as “a son of 
David, l^g in Jerusalem” (i. 1). Whether 
Solomon was originally in the mind of the 
author is not cerGtin, for “son of David” may 
be an interpolation; but it is probable, for, to 
the Jews of the poStexilic period, to which 
Ecclesiastes belongs, Solomon had become the 
ideal of a king endowed with wisdom, riches, 
and powter, and who therefore could properly 
be chosen as an illustrati<m for the central doc- 
trine of the author’s philosophy. To prove the 
theory of the vanity of life it was necessary 
to choose some one who could represent life in 
its manifestations. Solomon was such a 
^and the author’s argument is that if Solo- 
mon came to the conclusion that wisdom, pleas- 
riches, power, were all vain, there could 
about it. The introduction of Solo- 
gave rise to the tradition 
which aferibed’^' the authorship to Solomon. 


This tradition prevented a proper understand- 
ing and gave rise to methods of interpretation 
that disguised the real character of the book, 
which is undoubtedly skeptical. Evcrv thing is 
questioned — the value of virtue, immortality, 
divine justice, the providence of God, the ad- 
vantage of wisdom. The character of the skep- 
ticism is peculiarly Oriental. The tone is the 
same that we find in Omar Khayyam. Yet the 
influence of Greek thought is unmistakable. It 
is not only Stoic, but also Epicurean and Hera- 
clitian, speculation with which, though not nec- 
essarily through written documents, the author 
shows acquaintance. The book must belong to 
a period of depression in the history of the Jews 
when internal conditions -u.rgr-*- I a doubt as 
to the validity of the pr 'p'n i i( .s I teachings 
which had emphasized God’s providence for 
Israel, His justice and goodness, and the neces- 
sity of virtue and morality as a condition to 
securing divine favor and with it happiness. 
Such a period sets in towards the close of the 
Persian dominion, and the depression became 
accentuated from age to age. Hence scholars 
vary considerably in assigning a date to Ec- 
clesiastes ; several are inclined to bring the 
date of the composition down to the days of 
Herod, while others are inclined to see an al- 
lusion to the siege of Syracuse by the Homans in 
212 B.c. in iii. 13-18 and consequently place 
the book about 200 B.c. The language paints 
to a late date. The discovery of the Hebrew 
text of Ecclesiasticus has naturally led to com- 
parisons, and N5ldeke, Zeitsehrift fur alttes- 
tamentliehe Wissenschaft, pp. 90 ff. (1900), 
expressed the view that Ecclesiasticus is some- 
what older. The song of Youth and Age, a poem 
in form as well as in spirit, as Schmidt has 
shown, is manifestly the work of another man 
than the original author. 

Ecclesiastes became a popular book, much to 
the alarm of pious Jews, who shrank from its 
skeptical tone and conclusions. Hence the at- 
tempt was made to modify its most auda- 
cious utterances, to intersperse throughout 
the book phrases indicative of the author’s 
piety, and above all, by adding a pious con- 
clusion, to give to the book a religinns touch. 
This was done with such success that the skep- 
tical tone was disguised and the book, tbc^^ 
not without discussion by the Jewish rabbis, 
was allowed to remain among the books used 
in the synagogue and considered as sacred* 

Consult the commentaries of Graetz, Delitzsch, 
Henan, Plumptre, Wright, Hitzig, Ewald, Volck, 
Nowack, ^legfrh'd. Wihioboer. Zapletal: also 
Cheyne, Job arid i?olom.or. (1887): Palm. Die 
Kohelet Litteratur (Mannheim. 1886) : Stliiffer, 
Das Buch Kohelet nach der Auffassung der 
judischen Weisen des Talmuds (Leipzig. 1884); 
Bickell, Koheleths Unfersuchungen iiber den 
Werth des Dasems (Innsbruck, 1886) ; Pflei- 
derer. Die PMlasophie des Heraklitus von 
Ephesus und Koheleth (1886) ; Dillon, Skeptics 
of the Old Testament (London, 1895) ; MoXeile, 
Introduction to Ecclesiastes ( 1904) ; G^urtng, 
Words of Koheleth (1904) ; id., Hebrew Literon 
ture of Wisdom (1906); Barton, Ecclesiastes 
(1908) : Haupt. Koheleth Oder Weltschicerz in 
der Bib el (1905) ; Schmidt, Messages of th4 
Poets (1911). 

ECCLESIASTICAL COlOIISSIOimEtS 
EOEr EETGLAIMD. A corporate body estab- 
lished by act of Parliament, charged with the 
oversight of the estates belonging to .the chts^K 
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The commissioners are about 50 in number 
and include all the bishops of the Established 
church in E'-l.r-d j.’:d Wales, the deans of 
Canterbury, '-r. and Westminster, and 

five cabinet ministers, in addition to 12 lay 
members, appointed partly by the crown and 
partly bv the Archbishop of Canterbury. They 
are required to lay before the crown in coun- 
cil such plans as appear to them best adapted 
for carrying out the objects of tlieir appoint- 
ment. By acts subsequent to their organiza- 
tion they now have authority to divide or 
unite existing parishes and to create additional 
jurisdictions, known as districts. At the time 
of their appointment, in order that they might 
be provided with funds to carry out their 
plans, the seven best-endowed sees of the Es- 
tablished church were laid under a contribu- 
tion which amounted to an annual sum of 
£22,800. In addition to the income thus pro- 
vided, several canonries in various cathedrals 
and other ecclesiastical preferments were sup- 
pressed, and the entire emoluments were vested 
in the commissioners. 

The commissioners expend their funds on 
church buildings, on the augmentation of poor 
livings, and on the endowment of new churches 
in new cures, called districts; and in so doing, 
though the fund they handle is a common one, 
they are bound to consider the needs of the 
places whence the income is derived. In the 
augmentation of poor livings the commissioners 
often contribute a certain sum on condition that 
the persons interested raise an equal sum. Con- 
sult Whitehead, Church Law (London, 1892), 
and Cripps, Laio Relating to the Church and 
Clergy (ib., 1886). 

ECCLESIASTICAL COBPOBATION. A 

body corporate constituted of an ecclesiastical 
person or persons and subject to ecclesiastical 
judicatories. Eojlesiastical corporations are di- 
vided into corporations aggregate and corpora- 
tions sole. The former consist of several per- 
sons — as;, e.g., the head and fellows of a collie 
or the dean and chapter of a cathedral — and 
are p^q>etuated by a conMnuouS succession of 
members. The latter consist of a single person 
and his successors in a certain office — as, e.g., 
a bishop or rector. By the law of England the 
holder of an eccl^iastteal benefice is regarded as 
a corporation. The object of the law in regard- 
ing the incumbent of a benefice as a corporation 
sole is to preserve the temporalities vested in 
him, which would otherwise descend to his nat- 
ural heirs. The right of a rector or other cor- 
poration sole to church temporalities, although 
generally spoken of ad a freehold in law, is in 
fact practically nothing more than a tenancy 
for life. Such a corporation sole is entitled to 
the full enjoyment of the benefice during his 
life, but he cannot sell it, and he is even punish- 
able for waste. 

The corporation for religious purposes, as it 
has developed in American law, bears little re- 
semblance to the ecclesiastical corporation =^01 
the English law; for while the objects for which 
th^ esist are much the same, the American 
body ia purely a civil corporation and subject 
to the civil tribunals. Of recent years provi- 
sions for tfee creation of ecclesiastical corpora- 
tions sole haeveiheen introduced into the statutes 
of several ^ates. See Gobporaxion ; Crvu. 
Church Law, 

ECaLESXASgEEDALr COSTUME. See Cos- 
tume, EGCIJESIASTOjCJAL. 


ECCLESLASTICAL COUBTS. Tribunals 
having jurisdiction more especially in causes 
relating hi 1 ! * ..nd to the discipline of 

religious . I . ■ origin is to be found in 

the first years of ( sri-; .joi , when the Chris- 
tians made every effort to settle their disputes 
among themselves and to maintain their dis- 
cipline without resorting to the courts presided 
over by pagan officials. These primitive Chris- 
tian courts developed around the bishops, who 
came to take cognizance of all causes, temporal 
as w^ell as spiritual, among the brethren. Later 
still, certain matters were assigned to them as 
proper causes for their especial jurisdiction, 
such as questions of taxation for the support 
of religion and matrimonial and testamentary 
causes. The character and extent of the juris- 
diction. of ecclesiastical courts must of necessity 
depend upon the relation subsisting between a 
state and the religious bodies within it. See 
Establishmeots, Ecclesiastical. 

According to the leading authorities in this 
matter, no separate ecclesiastical courts existed 
in England before the Norman Conquest, as all 
causes, both civil and spiritual, were heard in 
the single county court, in which the bishop and 
the earl sat together- By a charter of William 
I a distinction was made between courts civil 
and courts ecclesiastical, and authority was 
given to the bishops to hear ecclesiastical causes 
according to the canon law, which was imported 
from the Continent. The extent of the juris- 
diction of these ecclesiastical courts became a 
chronic source of dispute between the English 
crown and the see of Rome, until the jurisdic- 
tion of the Bishop of Rome was completely ex- 
cluded by Henry VIII. 

The ecclesiastical courts of England now con- 
sist of the following*, the Archdeacon^s Consis- 
tory, Peculiars, Arches Court, and, in cases of 
appeal only, the Crown in Council. The Public 
Worship Regulation Act of 1874 created a new 
ecclesiastical judgeship, having jurisdiction 
mainly of offenses in matters of ritual. In 1857 
the greater part of the ancient jurisdiction of 
the ecclesiastical courts was taken away, and 
it is now vested in the Probate, Divorce, and 
Admiralty divisions of the High Court of Jus- 
tice. They have, however, still to deal with 
questions of church government and discipline 
and changes in church buildings. If they in 
any manner exceed the limits of their jurisdic- 
tion, they are ‘^prc^ibited” by the High Court 
of Justice. The power of the ecclesiastical courts 
over the laity is now practically obsolete. The 
decrees of these courts are enforced, by suspen- 
sion, deprivation, d^radation, and by imprison- 
ment under a writ de ccmtumace capiendo. In 
the Isle of Man the ecclesiastical courts still 
have, as they formerly had in England, juris- 
diction in probate and matrimonial causes. In 
Scotland the chief ecclesiastical courts have been 
the General Assembly, the Commissary Court, 
and the Court of Teinds, The first is the highest 
tribunal for the consideration of questions of 
doctrine and discipline according to the Presby- 
terian usage of the Established church. The 
courts of the American church bodies are con* 
sidered under the various denominational titles. 

ECCLESIASTICAL EMBEOIBEBY. See 
EMBROIDEBTr. 

ECCLESIASTICAL HISTORY. See Church 
Htstoby. 

ECCLESIASTICAL LAW, See Canott Law. 

ECCLESIASTICAL TITLES ASSUMIP- 
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TIOH ACT. An act of the Parliament of Great 
Britain for the protection of the Established 
church of England. In the year 1850 an edict 
was issued by Pope Pius IX, dividing Great 
Britain into territorial bishoprics under an arch- 
bishop of Westminster. This brief was imme- 
diately followed by a pastoral letter by the 
newly appointed Archbishop, Cardinal Wiseman. 
This created much popular protest, and at the 
commencement of the parliamentary session of 
1851 was spoken of as a papal aggression, and 
the necessary measures to counteract it became 
the chief topics of discussion. It was under 
these circumstances that Lord John Russell in- 
troduced the Ecclesiastical Titles Bill- By a 
previous act it had been provided that the right 
and title of archbishops to their respective prov- 
inces, of bishops to their sees, and of deans to 
their deaneries, as well in England as in Ireland, 
having been settled and established by law, any 
person, other than the person thereto entitled, 
who should assume or use the name, style, or 
title of archbishop of any province, bishop of any 
bishopric, dean of any deanery, in England or 
Ireland, should for every such offense forfeit 
£100. The Roman Catholics claimed that this 
enactment struck only at the titles of existing 
provinces and dioceses, and that, while the Pope 
could not create an archbishop of Canterbury, 
there was no prohibition against the creation 
of an archbishop of Westminster. To meet this 
claim and to remove the doubt that existed, the 
Ecclesiastical Titles Assumption Act was passed, 
its object being to prohibit the assumption of 
such fdties respect of any places within the 
United Kingdom.” The Catholics always consid- 
ered the penal clauses of this act to be a griev- 
ance, and in time an arrangement was made for 
its repeal. An act was passed which, after 
declaring that “no ecclesiastical title of honor or 
dignity derived from any see, province, diocese, 
or deanery r(‘t‘OgiTizcd by law, or from any city, 
town, place, or territory within this realm, can 
be validly created, and that no "preeminence 
or coercive power can be conferred otherwise 
than under the authority of her Majesty,” re- 
pealed the Ecclesiastical Titles Assumption Act 
as inexpedient. The result is that, while no 
prosecution can now be had for assuming such 
tities, this assumption is still treated by the 
law as an illegal act- Practically, however, the 
law is a dead letter. 

ECCId^IACTICAL TREATY RIGHTS. 

See Teeiaty Riohts, Ecclesiastical. 

ECCLESIASTICTTS, ^k-kle'za-as'ti-ktis (Lat., 
from Gk. c/c/cX'^ycrtcurrcfcds, ekJclesiastikoSy relating 
to an assembly, from iKKXTjcrln, ekklesia, as- 
sembly). The Latin title of a biblical book 
called, in the Greek version, The Wisdom of 
Jesus the Bon of Birach, and, in the original 
Hebrew, sometimes The Wisdom of Ben Bira, 
sometimes The Prooerbs of Ben Bira. Books 
read in public or regarded as suitable for that 
purpose and therefore kept in places of assembly 
were designated as l^ri eoelesmstici^ or 'church 
books/ by the Latin Christians. When, largely 
the influence of Jerome, books found 
in the Greek Bible, but not in the generally 
recognized Hebrew canon, began to be looked 
upon as only deuterocanonical, or even apocry- 
phal, the term "church books” was not im- 
properly confined to the works still read and 
cherished by the church, tliough rejected by the 
synagogue. Among these, The Wisdom of Jesus 
the Bon of BiracTi^ being used as a textbook 


in the instruction of catechumens, naturally be- 
came known as the ‘‘church book” par excellence; 
hence the name Ecclesiasticus. The Hebrew 
original was widely read and greatly revered 
as a holy book in the days preceding the limita- 
tion of the canon. (See the heading Canon of 
the Bible, in the article Bible.) So strongly 
was it intrenched that, even after the canon had 
been reduced to 22 or 24 books, it still con- 
tinued to be used and quoted as Scripture, par- 
ticularly by the rabbis of Sora. Patristic and 
medi£eval writers, who, on the ground of its 
absence in the Hebrew Bible, regarded it as 
canonical only in a secondary degree, freely 
appealed to its authority in support of doctrine. 
Its canonicity was rejected by the Reformers, 
though it was still printed in their versions. 

Until 1896 the Hebrew original was known 
only through quotations in rabbinic literature. 
Of these there w^ere about 80, jinujunring to 
perhaps one-twentieth of the entire text. Since 
the year mentioned, fragments of four manu- 
scripts have been discovered. All of these have 
come from the geni^a, or hiding place for worn- 
out copies of biblical books and esoteric or for- 
bidden works in the synagogue of Cairo. They 
cover about four-fifths of the book and furnish 
in some instances two or three witnesses to the 
text- numerous marginal notes also supply 
variant readings and doublets. Probably no 
one of the manuscripts is older than the eleventh 
century. One was evidently made by a Persian 
Jew, who occasionally put into the margin re- 
marks in his own vernacular. There can be 
no reasonable doubt that all these manuscripts 
in the main represent the Hebrew original. 
But it is equally manifest that the text has 
been greatly corrupted, and in some cases has 
been corrected, or at least shaped, under the 
influence of either the Syriac version itself or 
an Aramaic targum closely resembling it. The 
ancient versions therefore remain of utmost im- 
portance. Of these, the Greek and the Syriac 
were made directly from the Hebrew; the Latin, 
the Syro-Hexaplaric, the Ethiopic, and the Cop- 
tic are the chief translations of the Greek. A 
prologue to the Greek version states that the 
author’s grandson, who translated the work, 
came to Egypt in the thirty-eighth year of King 
Euergetes. This can only be Ptolemy Euergetes 
II, called Physcon, who was the only Euergetes 
reigning as long as 38 years; the years of his 
reign are counted from the time when he first 
assumed power in 170 B.o. Hart has attempted 
to prove that Physcon was so hostile to the 
Jews that no Jew would have thought of com- 
ing to Egypt in his reign' and that the grandson 
of Ben Sira came to Egypt in the first year of 
Euergetes T. which was the thirty-eighth year 
of Fhiladclpliup, or 247 B.O. But his arguments 
are far from convincing; such a construction 
of the phrase “now in the thirty-eighth year 
under Pm^rgetcs” seems indeed impossible- How 
long afu'r the year 132 b.o. Ben Sira’s grand- 
son lived in Egypt before he was able to under- 
take the task of irnn.-Iating this book cannot 
be determined. But it is likely that the work 
was not completed until the time of Ptolemy 
Soter II, called Lathyrus, the first period of 
whose reign extended from 117 to 106 B.c. An- 
other prologue of uncertain authority printed 
in the editio prineeps, the Complutensian Poly- 
glot, may not be older than the fourth century 
A.i>. and draws its information from the work 
itself. Not even its independent statement that 
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the translator’s name was Jesus can be accepted 
on so doubtful authority. We are far from pos- 
sessing the original of this translation. The 
text presented by the great uncial codices is 
much inferior to that followed by a group of 
cursives and one late imcial. Particularly the 
manuscript printed in the Complutensian has 
preserved an older and better text. Yet no 
codex has suffered more by interpolations than 
this very one. A curious displacement is found 
in all manuscripts. Without a single exception 
they pass from xxx. 24 to xxxiii. 16, continue 
to xxxvi. 11, and then go back to the section 
xxx. 25-xxxiii. 15. This could not well have 
found its way into ail manuscripts except 
through the authority and influence of some uni- 
versally r<cogiiir.cd codex. It is difficult to avoid 
the conclusion that this was Origen’s Hexapia. 
The fact that the Syriac version of Paul of 
Telia uses the asterisk and obelus to indicate 
differences from some recognized original, ren- 
ders it possible that Origen actually compared 
the Greek text of his boc4c with a Hebrew copy. 
The displacement may have taken place before 
his time, and a different arrangement of his 
small books forming the volume even, in this 
Hebrew copy may have facilitated the error. 
In some places the Latin and in others the 
Ethiopie has preserved an earlier and better 
reading than that found in any manuscript. 
The Syriac version is a translation from the 

Hebrew. Its often start’*” r * with 

the recovered Hebrew text , . ■ . . con- 

clusion. But it is evident that here and there 
it has suffered corruption. Originally made in 
all probability by a Jew, it subsequently passed 
through many Christian hands that have left 
their mark. And occasionally its agreement 
with the Hebrew seems to be due to the influence 
it has itself exerted on the latter. Though the 
facilities for textual criticism have thus been 
greatly enriched, considerable uncertainty still 
exists as to the original. 

By the discovery of the Hebrew text new 
questions have been raised as to the name of 
the author and the integrity of his work. The 
colophon (1, 27) designates as author Simeon, 
son of Jesus, son of Meazar Ben Sira. The 
statement is repeated in chapter li, and also 
given in the abbreviated form, ‘‘Simeon, son of 
Jesus, who is called Ben Sira.^’ Ben Sira is 
consequently the family name that might be 
added to the proper name of father and son 
alike. The best Greek manuscripts corroborate 
the statement that Eleazar was the name of the 
father of Jesus Ben Sira. If the Hebrew text 
is to be trusted, the authorship is consequently 
assigned, not to Jesus, but to his son Simeon. 
One of the editors also maintains that the name 
of the translator’s grandfather was Simeon Ben 
Sira. But the name Jesus is too closely asso- 
ciated with the book, both in Jewish and Chris- 
-Man tradition — as the superscriptions, on the 
one hand, and the application to the author of 
the I^ends of the nativity, on the other, show — - 
to permit such an assumption. Another solu- 
tion suggests itself. Chapters xliv—l once formed 
a separate book. It has been demonstrated that 
the old Latin version, which Jerome adopted 
without much emendation, was made by two 
different men, Irving in different lands; chaps, 
xliv—l not having been translated by the same 
hand that produced the rest. The unity of this 
section and its distinct character render it nat- 
ural that it should have circulated separately. 


If that is the case, the colophon in 1. 27 refers, 
not to the entire work, but to these chapters. 
Intemal evidence renders it entirely probable 
that this part was written in the Hasmonfcan 
period, by the son of Jesus Ben Sira. The ref- 
erence to a transfer of the high priesthood, and 
the promise of David to the posterity of Phine- 
has, because of his zeal, in xlv. 23-26, and the 
description of the high priest Simon in 1. 1-24, 
seem quite decisive. It is natural that the as- 
sumption of the pontificate by the Hasraonaeans 
should have been in need of scriptural support, 
and the reward promised to Phinehas for his 
zeal seems to have furnished the necessary 
prophecy. Scholars have been divided in regard 
to the identity of the Simon praised in chap. 1. 
Some have thought of a high priest, Simon the 
Just, supposed to have lived in the beginning of 
the third century; others of a Simon who held 
the office a century later. There is no record 
showing that either of these men achieved any 
of the deeds for which Simon is lauded- If 
Simon the Just really lived in the time of Ptol- 
emy Soter, and if tins King’s harsh treatment 
actually included the specific damage presup- 
posed, the high priest may indeed have paid 
attention to the necessary repairs. But Josephus 
does not seem to have found any mention of 
this in his sources, since he is able to give^ no 
other reason for the title than Simon’s piety 
towards God and kind disposition towards His 
people. His sources, however, appear to have 
been late and xmreliable. Concerning the Simon 
who was high priest in the days of Antiochus 
III, Josephus has no information to give. As 
evidence of this King’s kind feeling towards 
the Jews, he quotes a letter of his to Ptolemy, 
in which he tells the Egyptian King, from whom 
he has j^^st taken Palestine, how generously he 
is about to reward the inhabitants of Jerusalem 
for their services in the war. But the letter is 
manifestly a forgery; and it is significant that 
Josephus can quote no act, but only a promise, 
to show the attitude of Antiochus. On the 
other hand, we know, throiig}i 1 Macc. xiii 
and xiv, that Simon, tbe lla-rnoTuran high 
priest, repaired the temple, fortified the holy 
hill after the capture of the tower, built walls, 
and strengthened the city against the enemy. 
The only feature of the description in Eccle- 
siasticus 1 not found in this source is the con- 
struction of a cistern; hut if Simon filled up 
the hollow between the Akra and the temple 
north of it, he is quite likely also to have paid 
attention to the water supply. There is no 
reason to doubt the accuracy of the Hebrew col- 
ophon. Chapter li is made up of two parts — 
verses 1—12 and 13-29. The latter is an acrostic 
poem, each stichos beginning with a new letter 
of the alphabet. Between both, the Hebrew text 
has a long hymbt, probably written in the second 
century a.i>. The whole chapter is late. In the 
part of the hook that in the main is the work 
of Jesus Ben Sira, the clear allusion to the death 
of .^mtioehuS IV in x. 9, the acquaintance with 
I>a>niel and the whole tenor of the prayer in 
xxx v i . 1-17, and the fact that chap, xliii does not 
seem to have been extant in the Hebrew text used 
by the Syriac translator — apparently point out 
these sections as later interpolations, ^neem- 
ing the time when ^eSus Ben Sira lived we 
hf^e no other evidence than the Greek trans- 
lator’s statement that the author was his grand- 
father. liis would render it probable that hq 
wrote Ms work between 190 and 170 b:€L iii 
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his theological Tiews he occupies substantially 
the position of the lat-er Sadducees. When he 
meets with angels in a biblical passage, he gets 
rid of them by a rationalistic interpretation. 
He recognizes no demons. He never hints at 
any Messianic hope. He is convinced that *^tlie 
son of man is not immortal.” He honors the 
law, reveres the prophets, but knows as yet no 
canon of Scripture. He feels that he is himself 
raised up to be a teacher, even as the holy men 
of old. His moral philosophy is utilitarian and 
individualistic. The motive is the happiness 
that a certain line of conduct will bring. The 
welfare of others is not presented as a consider- 
ation, The author lays down rules rather than 
principles. He directs how men should act in 
different situations. His work is not so much 
a conscious endeavor to find a basis for morality 
outside of religion, as rather an earnest attempt 
to commend the righteous life for the happiness 
it brings to the wisdom-seeking youth of his 
time. 
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Ecclesiasticus (London, 1903) ; Toy, “Eccle- 
siasticus,” in Encyclopcedia Biblica (ib., 1901) ; 
Kestle, “'Sirach,” in Hastings, Dictionary of 
the Bible (Hew York, 1902) ; Herkenne, De 
Teteris Latince Eoclesiastici Gapitibus i-xliU 
(Leipzig, 1899) ; Knabenbauer, Oommentarius 
in Ecclesiasticum (Paris, 1902) ; Peters, Der 
jungst wiederaufgefundene hebrdische Text des 
Buches Ecclesiasticus (Freiburg, 1902) ; Strack, 
Die Spruche Jesus des Sohnes Sirachs (Leipzig, 
1903) ; Smend, Die Weisheit des Jesus Sirach, 
text, commentary, and index (Berlin, 1908-07) ; 
Hart, Ecclesiasticus, The Greek Text of Codex 
2^8 Edited with a Textual Commentary and 
Prolegomena (Cambridge. 1909) ; Oesterley, Ec- 
clesiastiGm (ib., 1912); Box and Oesterley, 
“Sirach,” in Charles, The Apocrypha and Pseude- 
pigrapha of the Old Testament (Oxford, 1913). 

ECCLE'SIAZTJ'S^ (Lat., from Gk. iKKhTjai- 
d^oveae, ekklesiazousai, women in assembly) . 
An inferior comedy by Aristophanes, produced 
392 B.c. His subject is an imaginary national 
assembly of women, held for .the establishment 
of women’s rights, socialism, etc., at Athens. 
The play is aimed at the attempts to restore the 
state by means of formal constitutions. See 

A Tt.T RTn'PTT A 'F'.fi, 

ECCLESIOL'OGY (from Gk. dKKXv^rla, ekkle- 
sia, church -{- Gk. XoyLa, logia, account, from 
Xiy€cp, legein, to say). 1- That branch of the 
general science of human society or sociology 
which d^s with so much of human relations 
as exist for the purpose of religion, embracing 
the analysis of the church as organized society, 
its constni|ffiive^ principles (see Polity), its 
relations, the <Aher organizations of societ3’', 
such as tbe,i^t^e,| the* of its internal 

law, and 'the of jits di^ipline. As con- 


structive principles, it considers Episcopacy and 
Papacy, Presbyterianism, Congregationalism, etc. 
(qq.v.). 2. The term also connotes that branch 

of antiquities which deals with the building in 
which this organized society meets, the church 
as a structure, and its decoration. It takes 
note of ecclesiastical architecture, not from the 
point of view of art history, but from that of 
its relation to liturgy and ceremonial, iconog- 
raphy, the customs .•■■ga •■>]’'. g <:b-'“gy and con- 
gn-gatiori. It explaii'- i !■ plan, eleva- 

tion, orientation, internal divisions of the 
church; the form and position of crypt, con- 
fessional, altar, lectern and pulpit, choir and 
choir screen, seats for clergy, books and vessels 
for sacred service, priestly robes, paschal candle- 
sticks, reliquaries, crosses, croziers, tabernacles 
for holy oils, holy-water vase, and other church 
furniture; it also treats of the baptistery, bap- 
tismal font, and chrismatory; of the belfry, its 
bells, chimes, windows; of the chapels, porches, 
and other subordinate structures. See Church; 
Basilica ; Cathedral; Tower; Monastic Art; 
the separate articles on parts of the church and 
on articles of church furniture. 

Bibliography. Rohault de Fleury, La messe 
(Paris, 1883-80), is the fullest systematic study 
of church furniture; the articles scattered 
through Smith and Cheetham’s Dictionary of 
Christian Antiqicities (London, 1877-87) are 
excellent synopses for the period ending with 
the early Middle Ages. Durand, a bishop of the 
thirteenth century, wrote a manual of ecelesi- 
ology called Rationale Divinorum Offidorum 
(many editions, and an English translation with 
an essay by Heale and Webb, “The Symbolism 
of Churches and Church Ornaments,” New York, 
1893). Holtzinger, Altchristliche Architektur 
(Stuttgart, 1889), gives the tiinr links 

between liturgy and church nu-’drn i !;’v‘ and 
furniture of the early period. Consult also: 
Andrews, Curious Church Customs (Hull, 1895) ; 
Bumpus, A Dictionary of Ecclesiastical Terms 
(London, 1910) ; Lee, Glossary of Liturgical 
and Ecclesiastical Terms (ib., 1877) ; Ducange, 
Glossarium. 

EC'CLESTOH, Samuel (1801-51). An 
American Roman Catholic clergyman. He was 
born in Kent Co., Md., and studied at St. Mary’s 
College, Baltimore, of which he became presi- 
dent in 1829. In 1834 he succeeded Dr, Whit- 
field as Archbishop. Under his auspice the 
Christian Brothers established a novitiate and 
training school of their order, parochial schools 
were multiplied, and several academies for 
girls were established under the Huns of the 
Visitation. 

ECDY'SIS. See Moltln©. 

ECGBEBTH:. See Egbert. 

EC'GOHIHE. See Alkaxoh)S. 

E CHANG. See I Chaw. 

ECHEGABAY, a'cM-g§.-ri', Jost (1835- 
).^ A Spanish playwright, scientist, and 
politician, bom in Madrid. He received a pro- 
fessorship of mathematics at the school of en- 
gineering. He was Minister of Public Instruc- 
tion in 1873 and Minister of Finance in 1874 
and 1905. In 1874 his plays El libro talonario, 
and La esposa del 'vengadar marked the be- 
ginning of a splendid dramatic career for Mm- 
self and the opening of a new epoch in the 
history of the Spanish stage. He wrote, ail 
told, some 70 plays in verse and prose. His 
tone is one of almost uniform gloom, relieve^ 
however, by the presence of a sane belief in. the- 
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efficacy of moral law and by a splendid idealism. 
His principal plays are: En el puno de la €S~ 
pada (1875); 6 locura 6 santidad (1876); En 
el se7io de la muerte (1879); El gran Galeoto 
(ISSl), treating of the power of slander and 
considered his best work; Vida alegre y muerte 
triste (1885); Mariana (1892); El Jiijo de 
Don Juan (1892), based on, and identical in 
theme with, Ibsen’s Ghosts; El estigma (1895) ; 
La duda (1898); El loco Dios (1900); La es- 
calinata de un trono (1903); La desequilibrada 
(1903); A fuerza de arrastrarse (1905). In 
1904 he shared with Mistral the Nobel prize for 
literature. Americans are familiar with El gran 
Galeoto not only through Charles Frederick 
Nirdlinger’s translation, but through ihc -^tage 
production by Mr. and Mrs. AVilliaiu Tav* '•-paru, 
under the title “The World and his Wife.” 
Three other works have also appeared in Eng- 
lish translation: El loco Dios^ as The Madman 
Divine, by E, EL West (in Foet Lore, vol. xix, 
1908) ; O locura 6 santidad^ as Madman or 
Saint, by Ruth Lansing ( in Poet Lore, vol. 
xxiv, 1912); and Mariana (New York, 1914). 
Consult: A. Zacher, Don Jose Echegaray, Der 
Verfasser des Galeoto (Berlin, 1892) ; F. Vezi- 
net, Les maitres du roman espagnol (Paris, 
1907) ; L. Anton del Olmet and A. Garcia 
Caraffa, Echegaray (Madrid, 1912); H. de 
Curzon, Le theatre de Jose Echegaray (Paris, 
1912). 

ECHELOlTj gsVe-lon (Fr., round of a ladder, 
from echelle, OF. eschelle^ ladder, from Lat. 
scala, ladder). A military formation. A regi- 
ment, when ordered to advance in echelon, would 
proceed as follows: The leading or named com- 
pany would advance, followed at company dis- 
tance by the remaining companies, each march- 
ing in a direction perpendicular to its front, so 
that, if the leading company were to halt, the 
remainder would return to the original line 
formation. The echelon formation is valuable 
because of the facility with which ‘Tine” may 
be formed in any direction — front, flank, or 
rear; it also presents certain obstacles to accu- 
rately sighted rifle fire from the enemy. The 
word “echelon” is also sometimes used, in a 
broader sense, to designate the subdivisions in 
rear of the advance element of a large organ- 
ization or system of supply; e.g., the ammuni- 
tion supply of Hie firing battery is usually 
obtained from the echelons in rear in the follow- 
ing order: combat train, ammunition column, 
line of communication trains, advance-supply 
depot. 

ECHENEIS, ECHEISTEIDIBJE, 

6k'^-n^-^T-de. See Remoea. 

ECHEliIIQtrE, a'chA-n^a, Jos^; Rufino 
( 1808-87). A Peruvian soldier and statesman, 
born at Puno. When the army under (5a- 
nmrra and Bermudez revolted, in 1833, he re- 
stored order, and later fought in the cause of 
Santa Cruz and the confederation, but made his 
peace with Gamarra. In 1846 he became a mem- 
ber of Castilla’s council. He was elected Pres- 
ideq^ of Peru, April 20, 1851. His administra- 
Honl^was remarkable in many ways. He under- 
took^ niore public works than any of his prede- 
cessors’ £^d &d,raore than they for the spread 
of pubMo Jnstruction, Amd despite all that, he 
was .able, 'iifi to show a balance of 3,(>0O,- 

000 pesos m ttee " budget. He instituted im- 
portant reforinSi ’iiX ' the management of the 
public debt r1e€^fbl:iBg the nation’s credit both 
at home and ntroadL EieLja^ggti^ted important 


treaties with several European nations. Despite 
the parlous times in which he lived and the 
practices of many other statesmen of his day, he 
never had recourse to the death penalty. He 
remained in office until 1855, when repeated 
revolts against his authority, culminating in his 
defeat by Castilla, resulted in his banishment 
from the country. Returning in 1862, he was 
at once elected deputy, and in 1864 President of 
the Chamber. Later he was elected senator and 
became President of the Senate. He dided in 
the defense of Callao during the Spanish War of 
1866. His candidacy for the presidency in 1872 
wus not successful. 

ECHEVERRIA, a'’ehd-v$r-re'a, Est^ibaist 
( 1809—51). A South American poet, born at 
Buenos Aires. His education was French, and 
his early works showed that influence, but he 
afterward became more national, and his poem 
La cautiva (1837) eontains^fine descriptions of 
the pampas. He was exiled by the Dictator 
Rosas and went to Montevideo, where he died. 
His complete works were published at Buenos 
Aires in 1874, in 5 vols., under the direction 
of Juan Maria Gutid^rrez, an Argentine man 
of letters. 

ECBEEVIN, dsh'vS,N' (OF., Fr. eschevin, It. 
schiavino, scabino, from ML. scahinus, sheriff, 
from OHG. skeffino, Ger. Behove, from OHG. 
scaffan, Ger. schaffen, to create). During the 
early Middle Ages, a royal officer possessing a 
large measure of power in local administration. 
The office was common in France and the Low 
Countries and prevailed to a less degree through- 
out Germany. It first appears in the documents 
of the eighth century. When Charles the Great 
reformed the administration, the dehevins be- 
came royal officers for the counties and hun- 
dreds. They were named by the missi, or royal 
deputies, the counts, and the people, and held 
their office during good behavior. The system 
continued without any important change during 
the Carolingian period. In the tenth century 
the 4chevins were given jurisdiction over the 
nounoble class, the peasants, and the towns, and 
later became municipal magistrates. At the 
close of the twelfth century the 4chevins in the 
towns were elected yearly. The dchevins seem 
to have formed a body or tribunal which in 
many cases not only administered justice, but 
controlled military affairs and imposed police 
regulations. In the north of France these tri- 
bunals were especially numerous. The powers 
of the echevins declined after the sixteenth cen- 
tury, and the central government, in 1764, 
sought to unify the whole system of Schevinage 
by limiting the number to four for all large 
towns. In Paris there were four Echevins, two 
chosen each year. Their powers were limited 
to the r^gcilation of trade, fixing the prices of 
commodities, and settling the disputes of trades- 
men. The office of dehevin was abolished in 
Decanber, 1789, during the first period of the 
French Revolution. The title is now used in 
Belgium for an assistant to the burgomaster. 
Consult Cheruel, Dictlonnalrc hisfomque des 
institutions, mceurs, et coutu tries de la France, 
vol- i . (Paris, 1874) . 

ECHip^N'A^ 4-kid'na (Lat., Gk. viper, 

from echis, Skt. ahi, Av. asshi, serpent) . A 
genus and family (Echidnidse) of monotreme 
mammals, the spiny or porcupine anteaters of 
the Australian region, closely allied to the duck- 
hilL^ The ordinary echidna is from 12 to. 18 
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inelies long and lias a broad, depressed body, 
moiinteci upon very short, strong legs termi- 
nating in big, powerful claws suited to digging 
info Sard groimd. The head is small, and the 
nose prolonged into a slender snout; the mouth 




AUSTBAUAK SPINY ANTEATER. 

{Echidna acvXeaki.') 


is wdthout teeth, but the palate is studded 
with recurved spines, and the tongue is slender, 
extensile, and gluti%ous. The back of the ani- 
mal is covered with stiff, hedgehog-like spines, 
mixed with long, coarse hairs ; and when danger 
threatens it outside its burrow, it curls up 
much like a hedgehog, so as to protect the under 
parts, w'^hich have no spines, but are clothed 
in silky brown hair. The males have spurs on 
their heels, like the duckbill (q.v.), but have 
never been seen to use them. It dwells in bur- 
rows of its own digging and obtains its food 
by excavating in the hillocks of ants, which it 
tears open in order to devour the succulent 
larvie. Like other monotremes, the echidnas lay 
eggs. After a period of gestation of 27 or 28 
days one or two eggs are laid, and one is 
placed in the temporary pouch, where after 
about two weeks it hatches. The young echidna 
is carried in the pouch until fairly good-sized 
and able to walk. They are gentle in disposi- 
tion, endure confinement well, eating bread and 
milk, chopped eggs, etc., and are frequently kept 
as intelligent and playful pets, exhibiting a 
good deal of activity and agility. They are 
inclined to nocturnal habits and in times of 
drought become dormant in their burrows. 

The common echidna {Echidna aculeata) 
seems to be very variable in size, color, and 
length of spines, and some naturalists have 
separated the large Tasmanian form as Echidna 
setosa, and the small New Guinea form as 
Echidna laimsii, but their specific value is doubt- 
ful. In New Guinea there also occurs a closely 
related animal, Proechidna (or Acanthoglosms) 



THKEE-TOED PAPUAN ANTEATIBR. 

(ProBchidTia hruijni.) 


hruijniy which is much larger, has only three 
claws on each foot, and its snout and tongue 
are greatly prolonged. The Papuans call them 
nodiaks, and hunt them for food in the Arfak 
Mountains by the aid of dogs which know how 
to dislodge them from their burrows. Consult: 
Bennett, Gatherings of a Naturalist in AuS' 
tralia (London, 1860 ) ; Saville-Nent, The Natu- 
ralist in Australia (ib., 1897 ) ; Lucas and SouH, 


Animals of Austi'alia (Melbourne, 1909) ; Eng- 
lish, The hphere, voL liv (London, 1913). See 
Monotreme. 

ECHINABES, e-kin'a-dez (Lat., Gk. 
from exivo^, echinosy hedgehog) . A group of 
islands in the Ionian Sea, now known as the 
Kurzolari Islands. They are ^ situated around 
the entrance of the Gulf of Corinth and are sup- 
posed to have been formed by drift from the 
river Achelous. Off these islands was fought 
the celebrated battle of Lepanto in which Ad- 
miral Boria and Bon John of Austria over- 
whelmed the Turkish fleet under Ali Pasha 
(Oct. 7, 1571). 

ECHINTD.®, ^-kinT-d^. See Sea Urchtx. 

ECHINOCAEIS, ^-kfnd-ka'ris ( Neo-Lat., 
from Gk. echinos, hedgehog -f- jcapis, 

TcariSy shrimp). A fossil crustacean, the tail 
spines of which are common in certain Devonian 
rocks. See Piiyllopoda. 

ECHINOCOCCITS, e-ki'n5-kok'kus. See Tape- 
worm. 

ECHINOCONtrS, ^-ki'na-kd'nus ( Neo-Lat., 
from Gk. ix^pos, echinoSy hedgehog +, xwpos, 
konosy a cone), A genus of large, conical, or 
subhemispherical echinoids with flat actinal 
region and sunken peristome, found abundantly 
in the Lower and Middle Cretaceous rocks. See 
Echestodeemata ; Echinoidea. 

ECHOTOBEEMATA, ^-ki'n6-dei/ma-ta (Neo- 
Lat. nom. pi., from Gk. ixiposy echinos, hedge- 
hog -f- Bippa, derma, skin). One of the great 
branches or phyla of invertebrate animals, con- 
stituting an independent, well-characterized as- 
semblage of organisms. The group is of higher 
rank than the Ccelenterata and is lower than the 
Vermes, with both of which groups it has few 
features in common. The animals of this 
phylum do not reproduce by either budding or 


BXPUINATION OF THE PLATE OF ECHINODEKMATA. 

1. Section of the ray of starfish, showing structure of the 
skeleton: o, a, ambulacral ossicles, between which lies the 
ambulacral vessel in the ambulacral groove. 2. Aboral 
plates of a starfish: a, madreporite; b, anus; c, one of the 
five ha^ plates; d, one of the five radials; e, circle of sec- 
ondary radials; /, dorsocentral; g, terminal or ocular plate 
(cf. Plate of Crinoids, Fig. 7). 3- Aboral view of a sea 
urchin, stripped of epidermis; a, ambulacral plates, in 
five zones; 6, plates of interambulacral zone. 4. Tube feet 
of a starfish, as used in turning the body over, 5, Section 
of the diiqk and arm of a starfish; o, mouth, leading into 
the wide stomach; 6, anus; c, hepatic prolongation of the 
stomach into the cavity of the arm; d, genital organs; c, mad- 
reporic plate (opening of madreporic or stone canal) ; /, in- 
terradial diverticulum of the rectum; ambulacral feet. 
6. Diagram of the water-vascular system of a starfish: a, 
oval circular vessel; 6, one of the ampulte or Polian vesicles; 
c, stone canal; d, madreporic plate; e, one_ of the series of 
ambulacral feet connected with the side twigs of the radial 
canal; /, one of the ampullae of the same. 7. Transverse 
sections of the ambulacral fields of two blastoids, showing 
forms of hydrospires: o, Orophocrinus; 6, Granatocrinus. 
8. Anatomy of a holothurian; U tentacles; r, calcareous 
ring at the batse of the tentacles; p, Polian vesicle; sand 
canal; i, i, i^ alimentary canal; g, duet of the reproductive 
organs; cl, cloaca; a, anus; I, I, respiratory tree. 9. Ver- 
tical section of an echinoid (sea urchin); a, ocular plate; 
b, anus; c, aboral ring blood vessel; d, madreporite; e, ra- 
dial extension of the stomach, surrounding the radial nerve; 
/, rectum; g, ovoid gland; A, intestinal blood vessel; z, stone 
canal; /, alimentary canal; k, Polian vesicle; Z, Z, muscles 
passing from the auricles to Aristotle’s lantern; m, oral 
ring blood vessel; n, radial ambulacral vessel; o, siphon; 
p, intestine; q, ccelome; r, radial nerve; s, radial ambiilacrai 
vessel; t, ampullae; u, ambulacral feet; ®, radial nerve; 
to, mouth; x, auricle. 10. Horizontal section of a sea 
urchin, showing organs (letters as in Fig, 9) ; also, c, oesoph- 
agus; d\ ovary; m', Aristotle’s lantern. 11. Apical system 
of plates and aboral extremities of zones of the shell of a 
sea urchin: a, ambulacral zones; b, genital plates; c, (black) 
ocular plates; d, interambulacral zones; c, madreporite; 
/, periproct. 12-15. Diagrams of the development of the 
larvae of echinoderms; 12. primitive form; 13, auiicularia 
(holothurians) ; 14, a pluteus (sea urchins and brittle stars) ; 
15, a bipinnaria (starfishes). 
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fission, and therefore they are never found in 
compact colonies like those formed by the cmlen- 
terates- The body of the animal is built, more 
or less constantly throug-hout the phylum, on the 
pentameral plan of bilateral sjTnmetry, in ac- 
cordance with which the number five is a dom- 
inant feature in the arrangement of the parts. 

External Covering’. The external covt^ring of 
the echinoderms is remarkable for its diversity, 
for even within the limits of the same family 
we find a soft, leathery body wall at one ex- 
treme and a firm, almost Immovable “shell” 
at the other. This diversity is entirely due to 
the amount of mineral matter deposited in the 
body wall and the ; ■ . , ‘ the plates 

formed from it. In ■ the body 

wall is chiefly composed of connective tissue, 
vdthin which are deposited disconnected par- 
ticles of lime, while in most sea urchins there 
is little connective tissue and the carbonate of 
lime is deposited in firm plates of definite size 
and shape firmly welded into a hard shell, or 
“test,” as it is commonly called. This external 
covering usually functions quite as much as 
a skeleton for the attachment of muscles as it 
does as a “shell” for protection. The body 
wall is often covered with more or less evident 
knobs, tubercles, or spines, and from the fre- 
quency of the latter has arisen the name “spiny- 
tinned” animals- These knobs and spines are 
attached to the plates of the skeleton, either 
immovably or by a joint which permits of per- 
fect freedom of movement. 

Visceral Anatomy. There is a well-developed 
alimentary canal suspended in and distinct from 
the general body cavity, or coelome, and provided 
with both mouth and anus, though the latter 
may be more or less suppressed in some groups, 
A combined respiratory and locomotory system 
of complicated nature, called the water-vascular 
system, is peculiar to the members of this phy- 
Imn only. A nervous system, blood-vascular sys- 
tem, and reproductive system are more or less 
fully developed. 

Tlie nervous ^stem is varioudy modified in 
the different classes of echinoderms. In all 
there is a well-developed epidermal system, with 
ciremnoral ring and radial branches. 

Sense organs are few and imperfect. We find 
occasionally pigment eyes, ciliated pits (per- 
haps olfactory), and positional oigans. The 
sense of touch is well developed. The blood 
system is rarely developed, though many forms 
have an “axial organ and strands,” the anatomy 
and physiology of which are still little under- 
stood. "special respiratory and excretory organs 
are found in a few eases. 

The water-vascular system, which is present in 
more or less complete form in all members of 
the group, consists of a ring vessel about the 
mouth. From this ring vessel a number of tubes, 
generally five, radiate to the ambulacral areas, 
or ^^radii.” These tubes connect with the “tube 
feet,” or ambulacra, which are extensible sac- 
like tentacles that project from the surface of 
the body through pores in the plates of the 
ambulaeral areas. These tube feet function not 
alone as loccmotory organs, but also as respira- 
tory organs^ apd in some classes they assist in 
conveying food to the mouth. The circumqral 
ring vessel has communication with the out- 
side, in most echinoderms, through a tube of 
variable f omi, caBed the stone canal or mad- 
reporic canal, wMeh extends from the ring ve^l 
to a special plate, the- uMbdreporic^ plate> on the 
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aboral side of the body. This plate is sieve- 
like, and through it is sucked the water that 
fills the water-vascular system. Connected 
with the ring vessel, in all classes except the 
Crinoidea, are peculiar bladder-like organs, the 
Polian vesicles, that serve to regulate the pres- 
sure in the radial tubes. Lack of active loco- 
motion obviates the necessity for a well-de- 
veloped muscular system, although some special 
muscles of complicated nature are present in 
connection with particular organs, as the jaws 
of echinoids. 

^ The mouth of echinoderms is sometimes, espe- 
cially in the Holothuroidea, surrounded by a 
crown of tentacles- Usually it is a simple 
opening, but in the Echinoidea (sea urchins) it 
is provided with a complex system of jaws 
that form the so-called “Aristotle’s lantern.” 
Outgrowths from the alimentary canal, called 
“respiratory trees,” found in the holothurians, 
and an accessory intestine, attached to the in- 
testine proper in the echinoids, and other modi- 
fications of various organs, constitute the re- 
spiratory orgaffs; there are no strictly special 
respiratory organs in the members of this 
branch. 

The sexes are separate, and development takes 
place through metamorphosis. The egg pro- 
duces a bilaterally symmetrical free-swimming 
larva, which differs somewhat in form in the 
different classes. Three types of larva have 
been distinguished, and they have received the 
names aurieularia, bipinnaria, and pluteus. 

Ecology. About 3000 living echinoderms are 
known. They are all marine, and the species 
are scattered through all seas of the globe and 
are found at all depths, but they are most abun- 
dant in the warm seas of the tropics. The only 
fixed members of the branch are those included 
in the subbraneh Pelmatozoa, comprising the 
crinoids, cystoids, and blastoids. Many echino- 
derms, especially the crinoids, are gregarious, 
and they are found associated together in vast 
numbers. Echinoderms are largely benthonic 
organisms, crawling slowly on the bottom of 
the sea by means of the tube feet or arms, as 
in the starfish and sea urchins, or by the oral 
tentacles, as in holothurians. The fixed pel- 
matozoans are either benthonic, when fixed to 
the bottom, or pseudoplanktonic, when attached 
to floating wood, and the free-swimming crin- 
oids almost fall among the pelagic animals or 
plankton. 

ClassificatioiL. The Eehinodermata are di- 
vided among the following seven classes: Holo- 
fhuToidea, ]^Mnoidea, Asteroidea, Ophiuroidea, 
Crinoidea, Cystoldea, and Blastoidea. The last 
three groups, comprising mostly attached forms, 
are often included as subclasses under a class 
Pelmatozoa. We prefer to associate the first 
four in a subbraneh Eleutherozoa, and the last 
three in a second subbranch, Pelmatozoa. The 
characters of the various classes are as follows : 

I- Hoiothtjeotdea. (holothurians, or sea cu- 
cumbers) . The body is cylindrical or wormlike, 
and has a soft leathery skin, in which are im- 
bedded minute calcareous spicules or plates. A 
certain degree of bilateral symmetry is apparent, 
but there is little trace of radial pentameral 
symmetry. The mouth is at the anterior end 
of the body and is surrounded by tentacles ; the 
anus is at the posterior end. The only portions 
of holothurians that are apt to be preserved as 
fossils are the calcareous bodies of the skin. 
These are known in rocks of Carboniferous to 
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recent time, but they are never common. See 
Holothuuian. 

II. EciriNOiDEA. fsea urchins). In this group 
the body is inclosed in a more or less rigid box 
of poly^mnal stony plates, arranged in rows that 
form "five ambulacral and five interambulacral 
areas. In the more regular, radial forms both 
the mouth and the anus are central on opposite 
surfaces of the body. In other irregular forms, 
exhibiting less radial and greater bilateral sym- 
metry, the mouth may be placed towards the 
anterior end and the anus is variously situated, 
either on the dorsal, lateral, or ventral surface, 
but always in the middle line. The majority of 
echinoids have complicated jaws. About 300 
living and 2500 fossil species are known. The 
earliest appear in Ordovician rocks. See Echi- 
NoiDEA; Sea Urchin. 

III. Astekoidea (starfish). The bodies of the 
animals of this class are flattened dorsoven- 
trally, and the ambulacra are produced into five 
(or some multiple of five) radiating arms. The 
amis are not at all demarcated fro-m the central 
portion of the body, and they e<fbtain prolonga- 
tions of the coelome and of most of the organs. 
Hadial synametry is quite marked. The tough 
skin contains calcareous plates of irregular form 
that are not united to each other, so that the 
body wall is to some extent flexible. The ambu- 
lacra! plates occupy the larger portion of the 
undersides of the arms, and the tube feet are 
well developed. Tlie large mouth opening is in 
the centre of the ventral surface of the disk, and 
the small anal opening is near the centre of the 
dorsal surface, except in a few genera, where it 
is wanting, and the intestine is then closed. 
The earliest starfish appear in rocks of Ordo- 
vician age, and they have continued, though 
never becoming abundant, through all subsequent 
periods down to the present time. See Staepisii. 

lY- Ophiuroidea (brittle stars). The animals 
of this group have the body flattened in the same 
manner as in the Asteroidea, with the ambu- 
lacral arms produced into five long rays that 
are either simple or many times branched. The 
body is covert by stony plates that present a 
greater degree of systematic arrangement than 
is seen in the Asteroidea, and they are more 
firmly united. The central disk is well demar- 
cated from the arms, and no portions of the 
ccelomic cavity or diverticula of the alimentary 
canal or genital syste-'* i-'i ■ • ‘ » . them. 

The arms serve for ■ ■ 'i :■ -uth is 

central on the ventral surface, and the anus is 
closed. The class makes its first appearance in 
Silurian rocks, and it is represented, though 
rarely, in rocks of all later periods. At present 
its members are widely distributed. See 
Ophiuroidea-, Basket Fish; Brittle Star. 

The subbranch Pelmatozoa, including the Cri- 
noidea, Cystoidea, and Blastoidea, constitutes a 
group of mostly attached echinoderms in which 
the body is inclosed in a somewhat cup-shaped, 
spherical, or saclike box of calcareous plates, 
and is raised, during at least a portion of the 
life of the individual, upon a stalk with the 
ventral surface and mouth upward, 

Y. Oruvoiuea (sea lilies). These are pelma- 
tozoans in which the eup-shaped body Wall is 
made up of closely joined plates arrang^ accord- 
ing to definite plans of pentameral radial sym- 
metryy the arrangement varying in every family 
according to the number of plates in the "calyx,” 
or body cup. The calyx bears five simple or 
branched, highly flexible arms, that are pro- 


vided with pinnules to screen food from the 
W’ater. The mouth is at the middle of the upper 
or ventral surface, and the anus is excentric. 
Both these orifices undergo peculiar and im- 
portant modifications that are used in classify- 
ing the members of the group. The class ap- 
peared in Ordovician time and was exceedingly 
abundant during the Paleozoic era. About 2000 
fossil species, in 175 genera, and 600 living 
species are known. See Ceinoidea. 

YI- Cystoidea. Pelmatozoans with spherical 
or saclike body inclosed in a more or less ir- 
regular box, composed of more or less closely 
united polygonal plates that present definite 
plans of arrangement only in the most advanced 
forms. The animals w^ere sessile, stalked, or 
free. The arms are poorly developed and in 
some forms are not separated from the oral 
surface of the body, in which case they appear 
as ambulacral grooves radiating from the mouth. 
The mouth is central, and the anus is always 
excentric and is placed either on the oral or 
aboral surface. In some forms the mouth is 
slightly excentric. The earlier and more primi- 
tive members of the class are spherical, with the 
plates very irregular. There are some genera 
which exhibit tendencies towards the crinoid 
type; others resemble the blastoids or the echi- 
noids, or starfish. On this account the cystoids 
have by some authors been considered to resem- 
ble, more nearly than any other class, if not 
actually to represent, the original primitive 
echinoderm stock from which were derived 
through evolution all the other classes. Cys- 
toids appear in the rocks of Upper Cambrian 
age, being the earliest group of echinoderms, 
and they reached a considerable expansion in 
the Ordovician and Silurian periods. They dis- 
appeared at the close of the Paleozoic, See 
C^YSTOIDEA 

VII. Blastoidea (Pentremites) . This is a 
small, extinct, specialized group of echinoderms, 
derived from the cystoids at perhaps an early 
Ordovician date, that did not reach its maxi- 
mum development until Carboniferous time. 
Then, however, after the cystoids had quite dis- 
appeared, and the crinoids had begun to decline, 
this group attained considerable prominence, so 
that its members are characteristic index fos- 
sils of the Carboniferous and Permian rocks. 
The class became extinct at the close of the Pa- 
leozoic. The body is inclosed in a bud-formed 
box made up generally of 13 plates of regular 
form and strictly pentameral radial arrange- 
ment. The mouth is at the summit of the calyx, 
and the anus at the side. There are no arms, 
and the relatively large ambulacral areas extend 
downward over the surface of the calyx, some- 
times nearly to the base or stem. The stem was 
short or absent. About 20 genera and 150 spe- 
cies are known. See Pentremites. 

Bihliograplxy. For general treatises on both, 
living and fossil forms, see Bather, "The Echi- 
noderma,” in Uankester^s Treatise on Zoology, 
part ii (London, 1900) ; this contains a good 
biblic^raphy. Consult also: Parker and Has- 
well. Textbook of Zoology, vol. i (London and 
New York, 1910) ; Lang and Bernard, Text-Book 
of Comparative Anatomy, part ii (ib., 1896), 
also with a bibliosrraphy. These last two works 
are technical. Zittel aiid Text-Book of 

Paleontology, vol. i rib, 2d < /• . 1913), deals 
almost entirely with rne fossil forms. Consult 
-also : Alexander Agassiz, "Paleontological and 
Embryological Development,’^ Proceedings of tlw 
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American Association for the Advancement of 
Sciefice, Boston Meeting ( Canihrid;:^. 1880); 
Carpenter, “Notes on Echinoderm Morpholo^,” 
Quarterly Journal of the Microscopical Hoctety^ 
N. s., vols. xviii— xxviii (London, 1878-87) ; Bell, 
“On the Armn^sr-'nient- and Interrelations of the 
Classes or' ilsc Lt *iin(nl<.iTn.ua,” Annals and Mag^ 
azine of Xatiiral History, series vi, voL vii (ib-, 
1891) ; Ludwig, Morphologische Btudien an Echi- 
nodermen (Leipzig, 1877-82); Neumayr, Die 
Stain me des Thierreickes (Vienna and Prague, 
1889) : W. B. Clark, “The Mesozoic Echinoder- 
mata of the United States , Bulletin United 
States Geological Survey, Ko. 97 (Washington, 
1893). See also the works cited under the 
articles on various classes of ecliinoderms above 
referred to. 

For description of the ontogeny or develop- 
ment of the eehinoderms, consult the \vorks by 
T^ng and Bather mentioned in the bibliography. 
The following diagram is intended to represent 
both the geological distribution and the phylo- 
genetic relaiionsliips of the various classes: 



BCHIia-OrDEA, §k'i-noi^dAa (Neo-Lat. nom. 
pL, from Ok, exii^os, echinos, hedgehog + 
eidos, form). of the five classy of Echino- 

dermata |q.v.), containing the sea urchins and 
their kindred. It is subdivided into four orders : 
(1) PaliBo-Echinoidea, all fossil; (2) Regularia, 
the typical globular echinoids, or sea urchins; 

( 3 ) Ciypeastridea, the flattened (^ke urchins 
and sand dollars; (4) Spatangoidoa, the cordate 
heart urchins. For further details of existing 
forms, see Sea Urchin, Consult Jackson, 
“Phylogeny of the Echini, with a Revision of the 
Palaeozoic Species,” in Memoirs of the Boston 
Society of Xatural History, vol. vi (1912). 

ECHIUOSPH^BITES, Aki'nd-sfS-ri'tez 
(Neo-Lat., from Gk. exipo^, echinos, hedgehog -4- 
ctpalpa, sphaira, ball). A genus of cystids with 
globose, nonpedunculate calyx, composed of nu- 
merous irregularly arranged plates, all of which 
are furnished with pore rhombs. Certain species, 
especially Echinosphcerites aurantium, occur in 
great abundance in the Ordovician of Russia 
and Scandinavia and also in that of North 
America. See Ctstoidea. 

E Citll T M :, ekT-um. See Viper’s Bugloss. 

-Rn n 1 T IRTTI A y gk'i-ti'ri-da. An order of an- 
nelids.- See Annui^ta. _ 

E CmrjftTAE ZrKTj gch'm§-ad-zen'. See Etch- 

MIAUZIN. 

ECHO (Lat., from Gk. Echo; cf. tfxVi 

eche, sound, nofc, echo) . A personification in 
Greek mytholcgy. * AcxsQr^ing to the legend, the 
mountain nymph. her talking, detained 

Hera when she son^t to surprise Zeus among 


the mountain nymphs. As a punishment, the 
goddess deprived her of the power of speech 
unless firwst spoken to, when she was compelled 
to reply. The love of Pan for Echo was also 
celebrated by later poets. According to Ovid 
{Met. iii, 356-401) the nymph Echo, having 
conceived a hopeless passion for Narcissus, pined 
away until only her voice remained. A portico 
at Olympia, where there was a sevenfold echo, 
was called jby the nymph’s name. These stories 
of Echo date from the time of Euripides. 

ECHO. Sound is produced b^ ' ■ ’ '*■ : 

waves or vibrations of the air or ■ ' ■ * 

through -which it travels, and these waves on 
striking a surface are reflected ‘r the 

law-s of reflection. A sound : !• “■■■■■ is 

termed an echo, and the rule that the angle of 
incidence must equal the angle of reflection 
holds good, as in the case of light and other 
forms of -wave motion. If the sound is reflected 
by an obstacle at right angles to the direction 
of propagation, the echo returns to an observer 
at the place -where the sound originated. This 
phenomenon enables one to ascertain the dis- 
tance to a cliff or other surface from -which an 
echo is obtained, and is made use of by naviga- 
tors when approaching in a fog a shore with 
cliffs. Knowing that sound at ordinary tempera- 
tures travels with an approximate velocity of 
1125 feet per second, by multiplying this figure 
by the time between the sound — ^that of a steam 
whistle, e.g. — and the perception of the echo, 
we obtain the distance to -the cliff and back. 
Reflection also takes place from the surface of 
a cloud, as is the case with thunder, and an 
uneven surface such as that presented from the 
edge of a -wood, which often will furnish ex- 
cellent echoes. Echoes in audi-foriums often pre- 
sent unpleasant effects -which are difficult to 
overcome, as they produce an interference of the 
sound waves that destroys the effect to the 
auditor. Proper consideration of the size and 
shape and of the nature of the reflecting surfaces 
must be given in designing an auditorium Con- 
sult Sabine, Architectural Acoustics (Boston, 
1900). 

ECHO, IN Music. 1. A subdued repetition 
of a phrase. 2. In large organs there is a sep- 
arate set of pipes, placed at a distance so as to 
produce the effect of an escho. There are sepa- 
rate stops and generally also a special manual. 

ECHO CA&O-N. A long and deep gorge 
formed by the Weber River, in northern Utah, 
on the Union Pacific Railroad (Map; Utah, C 
2). li, I- a - v !i •“ i* s northeast of Salt Lake 
City, ..'I.: !' • for its echoes and sub- 

lime scenery. The sides of the canon are of bare 
rock and almost vertical. Owing to erosion, 
manv of the rocks have assumed curious shapes. 

ECHTER, ^K^ter, Michael (1812-79). ^ A 
German mural painter. He -was horn in Munich, 
received his artistic training at the academy 
there, and assisted Julius Schnorr von Karols- 
feld (q.v.) in the decoration of the salle des 
fetes of the royal palace at Munich with 19 
wall paintings derived from the history of Ru- 
dolph of Hapsburg, Charlemagne, and Frederick 
Barbarossa. With W. Kaulbach (q.v.) he restored 
certain mural works in the Berlin Musenm, and 
subsequently be (‘-tablisbed hhn-elf in Munich, 
where he executed several ^■my■>()naT\^ coihniis- 
sions, including decorative paintings in the Ba- 
varian National Mii'^eum, and ‘ The Battle on the 
Lechfeld,^’^ a large c*anva.s to form one in a series 
of thirty historical pictures in the Maximilia!^ 
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neum. He also painted scenes from Wagnerian 
opera for King Louis II of Bavaria. In 186S 
he was appointed a professor in the Munich 
School of Industrial Arts. 

ECHTERMEXEB, gK^ter-mi'er, Ebts'ST Theo- 
dor (1805-44). A German critic and compiler, 
bom at Liebenwerda. His Ausicahl deutscher 
Gedichte (1837; 34th ed., 1903) has been widely 
circulated in Germany. 

ECHTEBNACH, eK'ter-nao. A town in the 
Grand Duchy of Luxemburg, situated amid beau- 
tiful scenery on the Sure, 18 miles northeast of 
Luxemburg. It is celebrated for its Benedictine 
abbey, founded in 698, which retained its 
autonomy until 1801. The Eomanesque abbey 
church of St. Willibrord, dating from 1017, now 
restored, is noted for its ari“i.:'ologiCid features. 
The Dingstuhl, or Ratha;;-, ir d i ‘ Casino 
Garden are also noteworthy. Boat building is 
one of the chief industries; the manufacture of 
damask, T^oolen goods, leather, and faience is also 
carried on. The “Dancing Procession,” peculiar 
to Echternach, in which from 12,000 to 15,000 
persons from the surrounding region take part 
annually each WTiit-Tuesday, dates from the 
eighth century, when the intercession of St. 
Willibrord was invoked against the cholera 
which was afSieting Germany and Holland. It 
has now come to be an annual occasion of pil- 
grimage, especially for those suffering with 
St. Vitus’s dance. Pop., 1900, 3538; 1910, 

4300. See Sax, Beitrage zur geschichte der abtei 
Echternach ( Luxemburg, 1874). 

ECHTEB VOH MESPEBBBOEIT, f6n mSs'- 
pgl-br6n. See Julius Echtee von Mespelbeonn. 

ECHTJ'CA (formerly Hopwood’s Febby). A 
town and river port of Victoria, Australia, on 
a peninsula formed by the Murray and Campaspe 
rivers, 157 miles north of Melbourne (Map: 
Victoria, D 4). A roadway and railway bridge, 
1905 feet long, of the Murray River Railway, 
connects Echuea with Moama, on the New South 
Wales side of the Murray River. It has impor- 
tant vineyards and wine factories and a con- 
siderable river trade in wool, wine, and red-gum 
timber. Pop., 1901, 4078; 1911, 3546. 

ilCIJA, a'th^Ha. A city in the Province of 
Seville, Spain, 47 miles east by north of the 
city of Seville, on the river Genii, at the head 
of navigation, and on the COrdoba-Cadiz Rail- 
way (Map: Spain, C 4). It is well built, the 
streets and plazas being clean and paved, and 
has handsome gardens. A fine promenade ex- 
tends along the river, and in the Plaza Mayor 
stands the municipal building, one of the notable 
structures of the ciiy. The Plaza de Toros, well 
known as the scene of some of the most exciting 
bullfights in Spain, occupies the site of the 
Roman amphitheatre. Ecija contains hospitals, 
asylums for orphans and the aged, barracks, 
and a large theatre. A long and narrow stone 
bridge spans the Genii at this point. The cli- 
mate is excessively hot. The city is the centre 
of a productive agricuUural section, and has 
important iriJiTmf}ic*tnre=«. It? footwear is known 
throughout Spain, and there are several woolen, 
linen, and silk mills, flour mills, and tanneries. 
Pop., 1900, 23,472; 1910, 23,217. Ecija is an 
ancient ciiy, some ascribing its origin to the 
Greeks long hqfore the rise of the Romans. 
Anciently known as Astigi^ it was named Oolon/ia 
Julia Augusta Firma by the Romans, under 
whom it ranked in importance with Cordoba 
and Seville. It occupied a prominent place as 
a border town in the struggle between the Moors 


and Christians. There are still extant Roman 
remains, and several gates and towers repre- 
sentative of Moorish architecture. 

ECK, Eenst Wilhelm Ebeehaed (1838- 
1901). A German jurist. He was horn in Ber- 
lin and was educated at the university of that 
city and at Heidelberg. He held professorships 
at Berlin (1871), Giessen (1872), Halle (1873- 
77), Breslau (1877-81), and Berlin (after 
1881). His principal works include: Die soge- 
nannten doppelseitigen Klagen des romischen 
und gemeinen deufschen Rechts (1870) ; Die Ver~ 
pflichtung des YerJcaufers zur Gewahrung des 
Eigentums nach romischem und gemeinem 
deutschen Recht (1874) ; “Die Stellung des Er- 
ben,” etc., in Bekker and Fischer, Beitriige zur 
Beurteilung des Enticurfs eines hurgerlichen 
Gesetzhuchs ( 1890 ) - 

ECK, Heinrich (1837- ). A (German 

geologist. He was born at Gleiwitz, Silesia, and 
was educated at Breslau. After participating in 
the Prussian geological survey in Thuringia and 
Silesia, in 1862, he was appointed lecturer at the 
mining school in Berlin in 1866, and professor 
of mineralogy and geology at the Polytechnic 
Institute, Stuttgart, in 1871. His_ investigations 
are devoted principally to the Triassic deposits, 
and are discussed in numerous writings which 
appeared in the publications of the German 
Geological Society. His larger works include: 
Ueber die Formationen des bunten Sandsteins 
und des MuscTielkalks in Ohersohlesien und ihre 
Yersteinerungen (1865) ; “Riidersdorf undTJmge- 
gend,” in Abhandlungen zur geologisohen Spe- 
zialkarte von Preussen, vol. i (1872). He wrote 
also: Das Erdbeben in der Gegend zioischen 

Strasshurg, Porlach am 11. Juni 1887 

(1892) ; VerzeicJinis der mineralogisohen, geo- 
gnostischen, vorgeschichtlichen und halneogra- 
phischen lAtteratur von Baden, Wurttemberg, 
Hohenzollern . . . (1880, with additions in 
1901). 

ECK, Johann* Mater von (1486-1543). A 
German theologian, the well-known adversary 
of Luther and opponent of the Reformation. He 
was horn at Eck (now Egg), Suabia, Nov. 13, 
1486), He studied at Heidelberg (1498), Tu- 
bingen (1499), and Freiburg (1501). He be- 
came doctor of theology at Freiburg in 1510, 
and professor of theology at Ingolstadt in the 
same year. In 1512 he became chancellor of 
the university and canon of Eichstadt, and held 
these positions the rest of his life. Luther sent 
him a copy of his thesis, and he wrote in reply 
the Ohelisci (1518). Carlstadt (q.v.) and Luther 
wrote replies to this work, and in 1519 occurred 
the memorable disputation at Leipzig, lasting 
from June 27 "to July 16. In 1520 he visited 
Rome and urged upon the Pope, Leo X, to take 
strong measures against Luther. The Pope con- 
sented, and Eck returned with a papal hull of 
condemnation in his pocket. From this time on 
he was prominent among the opponents of the 
Reformation in Germany and Switzerland. In 
1525 he visited Fnglnpd. <ind was well received 
by Henry VIII. 1J« (V-pnrul at Baden, Switzer- 
land, in 1527, with Haller of Bern and (Ecolam- 
padius of Basel, and attended the Augsburg 
Diet in 1530. He also took part in the reli- 
gious convocations held at Worms in 1540 and 
at Regensburg in 1543. He died at Ingolstadt, 
Feb. 10, 1543. His most important works are 
included in Operu7n JoTianms Eacii contra Lu- 
thei'um (Augsburg, 1530-35). He prepared a 
German translation of the Old Testament and 
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adopted Emser’s translation of the New. CJon- 
sult Wiedemann, Dr, Johannes Ech (Kegens- 
burg, 1865). 

ECKARET, ek'art, Julius von (1836-1908). 
A Ilusso-German author and diplomat. He was 
born at Wolmar (Livonia), was educated at the 
universities of St. Petersburg, Dorpat, and Ber- 
lin, and with Barens published the Rigasche 
Zeitung, a journal which served as the chief 
exponent of the principles of the German Con- 
stitutional party in the governments of Es- 
thonia, Livonia, and Courland. In 1867 he be- 
came a resident of Germany, where he was 
associated with Gustav Freytag, the well-known 
novelist, at Leipzig, in the publication of the 
Grenzhoten (a newspaper) from 1867 to 1870. 
In 1884 he was appointed a privy councilor of 
Prussia, and after 1885 he was German Consul 
successively at Tunis, Marseilles, Stockholm, 
Basel, and Zurich. His publications include 
Jungrussisch und Altlivldndisch (2d ed-, 1871) 
and Die haltischen Provinzen Russlands {2d ed., 
1877). Idany anonymous works on Russian 
affairs are also ascribed to him. 

ECKABBT. See Eckhast. 

ECHA R T. See Eckhaedt. 

ECKOEILS, Jasces Heeeon (1858-1907). An 
American banker and financial expert, bom at 
Princeton, 111. He graduated at the Albany 
Law School (New York) in 1880, and practiced 
law at Ottawa, HI., from 1881 to 1893. From 
1893 to 1897 he was United States Comptroller 
of the Currency, and in the presidential cam- 
paign of 1896 was a leading Gold-Standard 
Democrat. He became president of the Com- 
mercial National Bank of Chicago in 1898. He 
published The Financial Power of the Few West 
(1905). 

ECKOER, Alexakdeb (1816-87). A German 
anatomist and anthropologist. He was bom at 
Freiburg and was educated at the university in 
that city and at Heidelberg and Vienna. He 
was professor of anatomy and physiology at 
Basel from 1844 to 1850, when he was called in 
the same capacity to Freiburg, where he formed 
a valuable anthropolc^cal collection. The Mu- 
seum of Ethnology at Freiburg was also estab- 
lished by him. He was coeditor of the Archiv 
fur Anthropologie and wrote the following pub- 
lications: Physiologische Untersuehungen ub€r 
die Beicegungen des Oehims und Ruchenmarks 
(1843) ; Erlduterungstafeln ssur Physiologie und 
Entwicklungsgeschichte ( 1850—59 ) ; Crania Ger~ 
manice, with 38 plates (1863—^); Die Him- 
windungen des Menschen (1869; 2d ed., 1882) ; 
Die Anatomie des Frosehes, ein Handbuch fur 
Physiologen, Aerzte und Studierende (3 parts, 
1864-82; part i, 3d ed., parts ii and iii, 2d ed., 
1896-1904) ; Eng. trans. by George Haslam, 
The Anatomy of the Frog (1889). 

EOKERUdAHN, Sk'er-man, Johann Peter 
(1792—1854). A German author known for his 
lutiiuate relations with Goethe, bora at Winsen, 
He served in the War of Liberation (1818-14) 
and afterward studied at Hanover and Gottin- 
gen. In 1822 he sent Goethe the manuscript of 
his Reitrdge zur Poesie mit hesonderer Binweise 
<mf Goethe was favorably impressed 

with the work, and in the foUowing year Eeker- 
mann w^t to Weimar and became Goethe’s 
private secretary. He held several minor public 
offices in the grand duchy after (joethe’s death, 
but is memorable scdely for his Gesprache mit 
Goethe (T83^-48>, a translation of parts i and 
ii of which, hy Margaret Fuller, appeared in 


Boston in 1839, and a complete one by Oxenford 
in London (1850). There are translations in 
almost every European language, even Turkish. 
Eckermann published Goethe’s Nachgelassene 
Werke (1832-33) and cooperated with Riemer 
in the edition of the Bdmtliche Werke, in 40 
volumes ( 1 839-40 ) . 

ECKERNFORBE, gk'grn-fer'de. A town and 
seaside resort in the Province of i.r- 

Holstein, Prussia, Germany, on the jl'ibi, . 20 
miles northwest of Kiel by rail (Map: German 
Empire, Cl). It stands on a strip of land 
dividing Eckemforde Bay into two portions, and 
has a fine harbor. It is the headquarters of the 
Prussian fisheries, and carries on a thriving 
trade in agricultural produce, salt, iron goods, 
lumber, hardware, and tobacco. Its public in- 
stitutions include a teachers’ college, a trade 
school, and a school of architecture. Pop., 1900, 
6719; 1910, 6802. 

ECKERSBERGr, gk'ers-hgrK, Johan Feed- 
EBIK (1822-70) . ANorw- ' Ii,' 'b ■ painter. 
He was born at Drammen : » <■ :'i : < ■ ? i: Diissel- 
dorf under Schirmer, and afterward founded an 
important school at Christiania, Norway, in 
1859. Among his works are ^‘Sunrise in the 
High Mountains,’^ a series of views of Madeira, 
where he lived some time for his health; “A 
View in Saeter Valley,” in the Christiania Gal- 
lery, and a grand panoramic ^‘Scene from a 
Norwegian Plateau,” exhibited at the Paris Ex- 
hibition of 1867. 

ECKERSBERO, Kbistoffer Viehelm { 1783- 
1853). A Danish painter, born at Varnaes, 
He studied in Copenhagen under 
\ *.'■ j and in Paris under David, and 

aioin loxt) to 1816 lived in Rome, where he was 
strongly influenced hy Thorvaldsen. On his re- 
turn to Denmark he was made professor at the 
Academy of Copenhagen, and he founded the 
modem Danish school of painting. Althoi^h 
he lacks pictorial conception and imagination 
and uses dry and monotonous color, his sincere 
attitude towards nature and his good drafts- 
manship distinguish him above the artists of 
his day. He painted everything: biblical sub- 
jects, including ^‘^Moses Dividing the Waters of 
the Red Sea” (Copenhagen Museum) ; historical 
paintings, such as those in the throne room 
at Christiansborg; genre scenes, landscapes, 
marines and portraits, among which are the ex- 
cellent and minutely executed likenesses of Anne 
Marie Magnani and Thorvaldsen. 

ECKERT, gk'ert (Fbiedbich Editaed), Max 
( 1868- ). A German cartographer and 

writer on commercial geography. He was hom 
ITT Chemnitz, and was educated in I/Sbau and 
Berlin. He taught in Lobau and Leipzig; in 1903 
became privatdocent in the University of Kiel, 
and in 1907 was appointed professor of geog- 
raphy in the Royal Technical High School of 
Aix-la-Chapelle, Among his publications are: 
an excellent* Sohulatlas (45th ed., 1912) ; Wesen 
und Aufgahe der Wirtschafts- und Y erkehrsgeo- 
graphAe (1908) ; Grundriss der Bandelsgeo- 
graphic (1905) ; heitfaden der Eandelsgeograpkie 
(3d. ed., 1911); Nepe Entwurfe fwr Erdkarten 
(1906); Die Kartographie als Wissenschaft 
(1907) ; The E&w Fields of Geography, espe- 
oicdly Commercial Geography (1907) ; Geogra- 
phisches PrakUkum (1908; with Kriimmel) ; 
Fortschritt in der geograpMschen Ersehliessung 
unsern Kolonien (1908 et seq.) ; Die Kartenpro- 
j^ehtion (1910) ; Deutsche Kulturgeographie 
( 1912 ) ; Wirtsckaftsatlas der deutschen Kolonien 
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(1912) ; Die tcirtHcliaftlielie Bedeutung des 
Panama-Kanals (1913f; Die Mctallverhreitung 
und MetaVgeicerhe der JVelte (1913). 

ECKERT, Thomas Thompson (1S25-1910). 
An Ann^rican telegrapher and. ■ ■ 3f tele- 
graph systems, born in St. , Ohio, 

He superintended the military telegraph office 
at General McClellan’s headquarters in 1801, and 
held a similar position with the Armv of the 
Potomac during the Peninsular campaign. In 
1802 he orgariV.-d i’le military telegraph service 
in the War D. parrm. nr buildings in Washing- 
ton. At the close of the war he received the 
brevet rank of brigadier general, and from 1864 
to 1866 was Assistant Secretary of War. He 
was superintendent of the eastern division of 
the Western Union Telegraph Company from 
1866 to 1875, and was president of the Atlantic 
and Pacific Telegraph Company from 1875 to 
ISSO, and of the American Union Telegraph 
Company from 1880 to 1881. On the consolida- 
tion of these two corporations with the Western 
Union, in 1881, he was elected vice president and 
general manager of the latter, in 1892 beearne 
president and manager, and retired early in 
1902. 

ECK'FORI), Hexby (1775-1832). An Amer- 
ican naval architect- He was born in Irvine, 
Scotland, and when 16 years old became a ship- 
wright in the shipyards of his uncle, John 
Black, at Quebec. In 1796 he removed to New 
York and established a shipyard of his own. 
I>uring the War of 1812 he constructed a fleet 
of ships of war upon Lake Erie in a remarkably 
short period of time. He was the builder of 
the Robert Fulton, which made the first success- 
ful ocean trip ever made by a steamship, from 
Hew York to New Orleans and Havana. In 
1820 he was appointed naval constructor in 
charge of the Brooklyn Navy Yard, where he 
designed and superintended the construction of 
six ships of war. Leaving the service of the 
Government, he engaged again in shipbuilding 
on bis own account, and constructed vessels for 
several European and South American countries. 
In 1831 he built a frigate at Philadelphia for 
the Sultan of Turkey, and accompanied it to 
Constantinople, where" the Sultan offered him the 
position of chief constructor in his navy. He 
established a navy yard there, and, while en- 
gaged on plans for some new ships, died at 
Constantinople in the following year. 

ECKHABBT, €k^art, or ECKABT, The 
Tehstt (Ger. der getreue Eckart) . In (lerman. 
legend, an old man whose doom it is to precede 
the spectral band of Frau Holle (^‘Die wilde 
Jagd”), in their wild ride through the country, 
and to warn all whom he meets, but especially 
children, of their approac’ hrj di.i'g.*". Accord- 
ing to another version I t rdr at the 

entrance to the Venusberg, to dissuade those who 
would enter, and often attends the goddess on 
her journeys. 

ECK^ABTy or ECKABBT, Johakivbs (c. 
1260^1327). A noted German mystic, generally 
called Meister (Master) Eckhart. Be was of 
the Bominican Order, and in 1298 became prior 
at Erfurt and vicar of Thuringia. In ISOS he 
was made provincial of his Order for Saxony, 
and in 1307 vicar-general of Bohemia. Wfv 
several years he lectured at Paris. He was dis^ 
tinguished for practical reforms and for his 
power as a preacher. His writings show the 
results of contact with the Beghards (see Be- 
GUIXES) and Brethren of the Free Spirit. The 


opponents of the Beghards found some proposi 
tions in Eckhart’s works for which he was called 
to account by the Inquisition at Cologne in 1327. 
He made a recantation and appealed to the Pope, 
by wffiom some of his propositions were formally 
condemned. Probably before the issuing of this 
condemnation Eckhart died. His works show 
that he was deeply learned in all the philosophy 
of the time, and a profound thinker. His style 
is without system, brief, mystical, and full of 
symbolical expressions; but his thinking was 
clear, calm, and logical, and he gave the most 
complete exposition of what may be called Chris- 
tian pantheism. The starting point of his doc- 
trine is that, apart from God, there is no real 
being- But, in his view, God is the unknown. 
Anything definitely ascribed to the Godhead 
would limit and therefore destroy its infinity. 
The Godhead is not God as known to us. From 
it proceeds the triune God, who is known. The 
essence of the Godhead is what it is in itself; its 
nature is that which it becomes as an object for 
others. It reveals itself in the personal God, 
the Father. The Son is the word or expression 
through and in which the Father becomes self- 
conscious. The Father eternally begets the Son, 
and the Sony’s return into the Father in love and 
mutual will is the Spirit. The Father is not 
before the Son; only through the begetting of 
the Son, only through arriving at self-conscious- 
ness, does He become the Father. The genesis 
of the Son from the Father involves also the 
production, of the world of things j for Gk>d is 
reason, and in reason is contained the ideal 
world of creatures. In the Son all things are 
made in ideal form. As all things have arisen 
from God, so they all tend to return to Him. 
Repose in Him is the end of all things; and in 
man, the noblest of creatures, this end may be 
realized. Man has the power of reaching to 
the Absolute. This power — which Eckhart called 
the sparJc — is in truth God working in man. In 
. 'f -- n \ God and man are one; there is 
‘ ■ of khower and known. Union 
with God — the birth of the Son in the soul — is 
the ultimate end of activity, and is to he at- 
tained by resigning nil individuality. Wlien this 
union is renc'K'u tiio soul is one with God; its 
will is God’s; it cannot sin. Yet all this ap- 
plies only to the ‘‘spark’^ in the soul, the other 
powers of which may he properly employed 
about other things. Thus, the way is left open 
to adjust the balance between feeling and lu ti-m, 
between phnriM">pjii( nl theory and M'attitJil 
Consult: I h'ciuer, *‘A[oj'-ttT Eckart,” second vol- 
ume of Deutsche Mystiher (Leipzig, 1857 )> con- 
taining a rich selection from his writings; 
Martensen, Meister Eckhart (Hamburg, 1842); 
Preger, Geschichte - der deutsch&n Mystik im 
Mittelalter (Leipzig, 1874) ; Meister Eckharfs 
mystische Bchriftcn (Berlin, 1903) ; Bchriften 
und Fredigen (Jena, 1909) ; Hartmann, Die 
GrJieirnlf'hrc in dc^ ohrfstliscJie Religion nach 
den JJrkifiriingen von Affnsdcr F.rkhart (Leipzig, 
1895): Mjughan, Hours icith ihe Mystics (Lon- 
don, 1860). 

ECKOHART, Johai^n Georg von (1664- 
1730). A German historian, bom at Duingen. 
He studied at I^eipzig, in 1604 became an assist- 
ant to Leignitz in the latter’s historical studies, 
and in 1706 professor of history at Helmstedt. 
Elbvated to the nobility, he was in \T24: ap-- 
pointewi librarian at the court of the prince- 
bishop Of Wiirzburgi Among his works are -the 
Corpus Historicum Medii Mvi (1723) and the 
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Commentarii de Rebus Francice Orientalis et 
Episcopatiis Wir'cehurgensis (I72D), long-stand- 
ing authorities on the times of which they treat, 

ECKHEIi, Joseph Hilahius (1737-98). 
An eminent Austrian numismatist, born at En- 
zersfeld. He was educated at the Jesuits’ Col- 
lege in Vienna, and in 1751 entered the society. 
His knowledge of numismatics soon won him 
the place of keeper of coins and medals in the 
Jesuits’ College at Vienna. In 1772 he went to 
Italy, where tor two years he was engaged in 
the study of coins; on his return to Vienna he 
was made director of the Imperial Cabinet of 
Medals and professor of archaeology at the uni- 
versity. Beginning with 1775, he published nu- 
merous works on coins and gems, but his greatest 
work is his Doctrin<i Kumorum Veterum (S 
vols., 1792-9S). A supplementary volume was 
added in 1826 from papers left by' Eckhel at his 
death; this volume also contains an account of 
his life and writings. By his great work Eckhel 
became the founder of seientifie numismatics. 
Consult Sandys, A History of Classical Scholar- 
ship, voh iii (Cambridge, 1908). See Numis- 
matics, History of Numismatic Studies. 

ECKHOFj ek'h6f, Ko:!^rab. See Ekhop. 

ECKMliHX,, ek'mnl, or EGGMiJHX. A vil- 
lage of Bavaria, on the Grosse Laber, 13 miles 
south-southeast of Ratisbon, noted for the battle 
fought there on April 22, 1809, between 75,000 
French and 40,000 Austrians. The Austrian 
Archduke Charles had taken up his position 
on the right bank of the Danube, near Ratis- 
bon, From this point, at the head of four divi- 
sions of the Austrian army, he threatened the 
French position at Donauwdrth. Davout, how- 
ever, succeeded in keeping him in check, while 
Napoleon, swinging round to the southeast, inter- 
posed himself between the road to Vienna and 
the Austrian army, with which he came face to 
face at Eckmuhl. The action on the side of the 
French was commenced by Lannes, who drove 
back the Austrian left, while at the same time 
the village of Eckmuhl was stormed by the 
Wurttembergers- Shortly afterward the high 
groimds between Eckmuhl and Eaichling, also 
occupied by the Austrians, were abandoned after 
an heroic struggle, and the Archduke ordered 
a retreat on Ratisbon, which was admirably 
executed, though at the sacrifice of the entire 
Austrian cavalry, who were cut to pieces at 
Eylofstein while covering the movement. The 
Austrians lost nearly 30,000 men at Eckmuhl 
and in the two days’ fighting that preceded it. 
The French loss was much less. 

ECKMtJIIE, PEiii^crE of. See Davout. 

ECKSTEIN, ek'^stin, Eenst (1845-1901). ^ A 
versatile German humorist, poet, and novelist, 
bom at Giessen. His first literary work, Schach 
dcr Konigin (1870) and Pariser Sithouetten 
(1873). wns done in France, as were the gro- 
tesque Die Gespenster von Varzin (1870) and 
Der Stumme von Sevilla (1871). His travels 
in Italy and Spain resulted in the stories Mar- 
gherita. Am Grdbmal des Cestius, and Die 
Moschee von Cordova. He return^ to C^r- 
many, liF®d for several years in Leipzig as editor 
of ,a„lit^mry journal and of a comic weekly, and 
wrote many .brilliantly humorous sketches, of 
which t^te side-splitting Besuch in Career is 
iypieal- In 1885 he moved to Dresden, and 
afterward '^pte several serious novels of classi- 
.cal life^ among which Die Claudier (1882), 
Prusias (1883.), ApT^odiU (1886), Pia (1887), 
and Nero (1889) are noteworthy. Familie 
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if Harttcig (1894) is his best novel. His lyrics 
I- are carefully polished, and some of his transla- 
fc, tions are models. 

- ECLECTICISM (from eclectic, from Gk. €k- 
XeKTLKos, ehlektikos, selecting, from iKXiyeiv, ek- 

^ legein^ to select, from iK, ek, out -{- Xeyeev, legein, 
'• to gather). In philosophy, an attempt to piece 
D- together from various competing systems such 
^ elements as may, to superlicial view, appear 

0 fairly compatible. The prevailing motive is 
a usually practical, being a desire to get a set of 
e opinions which shall lend their support to moral 
f and religious life. Eclecticism appears wherever 

great speculative power is wanting at the same 
time that the conflict between traditional schools 
t is vigorously carried on without much apprecia- 
^ tion of the reach of the principles involved, 
s Under such conditions many thinkers prefer to 
^ keep out of the strife of the schools, and en- 
f deavor to satisfy their not very exacting intel- 

1 leetual demands by -•■hr ling here and there what 

appears to go to form a satisfactory 

intellectual foundation for the needs of this 
life. In ancient philosophy, Cicero was the most 
conspicuous if not the greatest representative 
of this tendency, adopting elements from the 
Skeptic, the Stoic, and the Peripatetic schools 

3 without obtaining any systematic outcome from 
3 this combination^ From his day to this, eclec- 
1 tics have been numerous. Cousin ( q.v. ) is often 
1 called the great modem eclectic, but perhaps 
1 this characterization fails to do justice to his 
desire to get a consistent system rather than a 
merely edifying one. Every great philosopher 
3 gathers his materials wherever he finds them. 

He is not troubled by the fact that he finds them 
B in mutually hostile territories. But what dis- 
tinguishes him from the eclectic is his desire to 
i know what is true rather tlian to believe what 
> is helpful, and above all his ability to weave 
s his materials together into a consistent fabric, 
s ECLECTIC SCHOOL OF MEDICINE, 
B Amebican, or New School of Mediciisfe. The 
B modern representative of a school of medical 
1 thought which existed as early as 200 B.c. Its 
3 adherents contended that the wisdom of the 
r various schools was a vain thing, and that the 
1 individual could choose for himself between the 
r good and the bad. They, therefore, rejected all 
B knowledge gained by the experience of others, 
t The modern revival took place in America in the 
B early part of the nineteenth century. The mod- 
I ern eclectic professes still to take what is best 

- in medicine, and is still an individualist. In 
1826 an eclectic college was founded in New 
York by Wooster Beach, who was the author of 

i several textbooks for the school. Soon after- 
, ward schools were established in Ohio and other 
i States, and at a later period r^ular colleges in 
New York, Chicago, and other cities. State so- 

- cieties were formed, and in 1870 the. National 
I Eclectic Medical Association was incorporated by 
3 the New York Legislature. In 1914 the United 

States contained 4 eclectic colleges^ with 270 
j students. The prominent feature of the school 

- is the theoretical rejection of mercury and 
r most other mineral substances in medicine, 
i Another distinctive point in modern eclectic 
f practice is the use of native medicinal plants, 
3 and from the studies of some American eclectic 
1 teachers much useful information has been 

- gained respecting these plants. Consult Beach, 

, The American Practice of Medicine (New York, 
, 1838), and Wilder, History of Medicine (N^w 

3 Sharon, Me., 1901). ^ ^ " 
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ECLIPSE (Lat. edipsis, from Gk.^ 
eJcleipsiSy eclipse, from iK^elireiu, ekleipein^ to for- 
sake, fail, from eJc, out XeLneLv, leipein, to 
leave ) - Sometimes one or other of the self- 
luminous heavenly bodies is shut off from our 
view temporarily" by the interposition of soine 
other body between it and the earth. This is 
called an" eclipse when the object temporarily 
obscured is the sun, and an occultation (q.y.) 
when it is a star. Nonluminous bodies, which 
shine only by reflected solar light, may be 
'“^eclipsed” by having the light cut off by a body 
passing betw^een themselves and the sun; and 
they may be “occulted” by being concealed behind 
a body passing between themselves and the 
earth. The term “transit” is applied to the 
partial concealment of the sun by the passage 
across his face of Venus or Mercury, and to the 
similar phenomena of the passages of Jupiter’s 
satellites across his disk. The causes of eclipse 
as here suggested are so simple and familiar 
that it is difficult for us to imagine how deeply 
eclipses affected men’s minds before the dawn of 
astronomical science. At Rome, at one time, it 
was ’ ^ and punished by law, to talk 

publi j being due to natural causes. 

According to some, Luna, when in eclipse, was 
in the pains of labor; according to others, she 
was suffering from the arts of wicked magicians. 
The Chinese imagine eclipses to be caused by 
great dragons trying to devour the sun and 
moon, and accordingly they beat drums and 
brass kettles to terrify the monsters into letting 
go their prey. Chinese annals of the 22 d cen- 
tury B.c. record that, on the occasion, of a solar 
eclipse which took place in the reign of the 
Emperor Chung K’ang, the state astronomers, 
Hsi and Ho, were drunk and incapable of attend- 
ing to their duties as supervisors of the pre- 
scribed rites, and were, in consequence, put to 
death. Solar eclipses can occur only at the time 
of new moon, when the sun and moon are in con- 
junction on the same side of the earth- In a 
partial eclipse, the sun’s disk suddenly loses its 
circular form; it becomes indented on one side, 
the indentation slowly increasing for some time, 
ajid then diminishing until it disappears alto- 
gether. In a total eclipse, the indentation goes 
on increasing till the whole orb disappears for a 
time; after a short interval, the sun reappears 
again, passing through the same phases of 
obscuration in an inverse order. In an annular 
eclipse, the whole sun is obscured except a ring 
or annulus. Lunar eclipses, on the other hand, 
always occur at full moon, or when the sun and 
moon are in opposition, and are caused by the 
inck>n passing through the earth’s shadow. Such 
eclipses are sometimes partial and sometimes 
total, but never annular, and in their general 
phases they resemble those of the sun. The 
duration of an eclipse is the time of its con- 
tinuance, or the interval between immersion and 
emersion. Immersion, or incidence, of an eclipse 
is the moment when part of the luminary b^ins 
to be obscured; emersion is the time when the 
luminary begins to reappear or emerge from the 
shadow. When the size of an eclipse is men- 
tioned, the part of the luminary obscured is 
obtained by dividing its diameter into 12 digits; 
and the eclipse is said to be of so many digits, 
according to the number of them contained in 
that part of the diameter which is obscured. 

Eclipses of the hCoon. It has been said that 


these are caused by the moon "oiigh 

the earth’s shadow. Before this i-Npli-.’ia : ion can 
be accepted, it must be shown that that shadow 
extends as far as the moon* This is easily done. 
Siippo-ing the earth to have no atmosphere, then 
the shadow is the cone marked in shade in Fig. 
1 , in which T and R are the centres of the earth 



Fig. 1. 

and sun. The cone’s apex is at 0; and the 
question is, whether the distance OT from the 
apex to the earth’s centre exceeds the moon’s 
distance from the earth. Drawing TB, RA, from 
the centres of the earth and sun, respectively, 
perpendicular to the line OB A, tangent to both 
spheres, and the line TG parallel to the line 
OB Ay we have from the similar triangles 0TB 
TBCy the proportion, OT : TB : : TS : SC. Now, 
we know that TS, the (mean) distance of the 
sun, is equal to about 24,000 times TBj also, 
from the construction, AC ^ TB ; and we know 
that jS'A = 112 times TB ; whence it follows that 
SC = III times TJ5. The above proportion then 
gives OT = 216 times TB, since ^ 216 

nearly. But the moon’s average distance is only 
60 times TB (the earth’s radius). Hence it 
appears that the length of the earth’s shadow is 
almost four times the average distance of the 
moon, and that the moon can enter it. Further, 
it is clear that, should it do so, it may be totally 
obscured; for it must enter at a point much 
nearer T than half the distance OT, which is 108 
times TB; and everywhere within that distance, 
it might be shown, the breadth of the shadow is 
much greater than the moon’s disk. But one 
consideration now remains to be stated to com- 
plete the proof of the theory of lunar eclipses. 
It was mentioned that they only occur at full 
moon, and we know that to be the only time 
when the earth is between the sun and moon, and 
so has a chance of throwing her shadow upon it* 
Why they do not occur every full moon will be 
explained in treating of the prediction of 
eclipses. 

Ii* i’r !*>»■ ‘j-ch'g explanation, we proceeded on 
the !■:!! the earth has no atmos- 

phere. If ^ the assumption were correct, the 
earth’s shadow would be darker and narrower 
than it is, and the phenomena of eclipses more 
sudden. The effect of atmospheric refraction 
( see Refractton ) is to bend the rays which fall 
on the atmosphere in towards the axis of the cone 
of the earth’s shadow, those which pass through 
the lowest strata of the air being refracted 
through an angle of 1® 8', and converging to a 
point in the line OT (Fig- 1) considerably nearer 
the earth than the point where the moon crosses 
her shadow. As a result of this, the moon never 
enters that part of the shadow which is com- 
pletely dark; thus, she never loses her light en- 
tirely, but appears of a distinct reddish color 
resembling tarnished copper — an appearance 
caused by the atmospheric refraction in the same 
way as the ruddy color of the clouds at sunset. 
There is another reason why the phenomena of a 
lunar eclipse are less striking than might be 
expected from the explanation given relative to 
Fig. 1. Every shadow cast by the stin’s rays 
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necessarily has a penumbra, or envelope, on 
both sides of the central cone. In the case be- 
fore us ( Fig. 2 ) , suppose a cone having its apex 



O' between the sun and the earth, and envelop- 
ing each of them respectively in its opposite 
halves CO'G' and AO' A'. It is clear that from 
every point in the shaded part of the cone OO'G' 
but without the shadow BOB', a portion of the 
sun will be visible — ^and a portion only — the 
portion irt rcji^-ifg ji- the point approaches either 
of the lirie*^ CH, C'B\ and dimini'^hing as it ap- 
proaches the lines BO, B'O. Tn other words, the 
illumination from the sunk’s rays is only partial 
within the space referred to, and diminishes 
from its extreme boundary line towards the lines 
BO, B'O. When, then, the moon is about to 
suffer eclipse, it first loses brightness on entering 
this penumbra; so that when it enters the real 
shadow, the contrast is not between one part of 
it in shade and the other in full brilliancy, but 
between a part in shade and a part in partial 
shade- On its emersion, the same contrast is 
presented between the part in the umbra and 
the part in the penumbra. What we should 
expect on this geometric view of the earth's 
shadow, actually happens. From the breadth of 
the penumbra, it happens that the moon may fall 
wholly within it before immersion in the umbra 
commences; and so softly do the degrees of light 
shade into one another, that it is difficult to tell 
when a remarkable point on the moon's surface 
leaves the penumbra to pass into the umbra, or 
the reverse. 

Piredictioii of liunax Eclipses. We said that 
lunar eclipses happen only at full moon. They 
do not happen every full moon, because the 
moon's orbit is inclined to the ecliptic, on which 
the centre of the earth's shadow moves at an 
angle of 5® 9^ nearly. Of course, if the moon 
moved on the ecliptic, there would be an eclipse 
every full moon; but from the magnitude of the 
angle of inclination of her orbit to the ecliptie, 
an eclipse can only occur on a full moon hap- 
pening when the moon is at or near one of her 
nodes, or the points where her orbit interseets 
the ecliptic. An eclipse clearly can happen only 
when the centres of the circle of the earth’s 
shadow and of the moon’s disk approach within 
a distance l^s than the sum of their apparent 
semidiameters. This sum is very small ; so 
that except when near the nodes, the moon, on 
whichever side of the ecliptic she may be, may 
pass above or below the shadow without entering 
it in the least. The moon’s average diameter is 
known to be 31' 8.2", and from the American 
Mphemeris, or- the British t^autioal Almanac, 
we may ascertain its exact amount for any hour 
— its variations all taking place between the 
values 29^ 24" and 33' 32". As for the diameter 
of the circle of the shadow, as seen from the 
earth’s centre, it is easily found by geometric 
construction and calculation and is shown to 
vary between 1® W 3^" and 1® 30' 38"; and its 
value for any time may be foimd from the Ameri- 
can Ephemeirtc, or Nautical Almanac, 

to which value astronomers usually add about 


1' 30", as a correction for their calculation, 
which proceeds on the assumption that the earth 
has no atmosphere. Starting from these ele- 
ments, it is a simple problem in spherical 
trigonometry (which may be solved approxi- 
mately by plane trigonometry by supposing the 
moon and the earth's shadow to move for a short 
time near the node in straight lines) to fix the 
limits within which the shadow and moon must 
concur to allow of an eclip-e. (clloj hliiir that 
the earth’s shadow on the ‘ i- ui ih.- op- 

posite end of the diameter from the sun, and 
that therefore as it nears one node the sun moist 
approach the other — the sun and shadow being 
always equidistant from the opposite nodes — 
we find, from the solution of the above problem: 
(1) that if, at the time of full moon, the dis- 
tance of the sun's centre from the nearest node 
be greater than 12® 15', there cannot be an 
eclipse; (2) if at that time the distance of 
the sun's centre from the nearest node be less 
than 9° 30', there will certainly be an eclipse; 
(3) if the distance of the sun’s centre from a 
node be between these values, it is doubtful 
whether there will be an eclipse, and a detailed 
calculation must be resorted to, to ascertain 
whether there will be one or not. It may here 
be mentioned that before the laws of the solar 
and lunar motions were discovered with any- 
thing like accuracy, the ancients were able to 
predict the dates of lunar eclipses with tolerable 
correctness by means of the eclipse cycle or 
Saros (see Fi®iod) of 18 Julian years and II 
days. Their power of doing so turned on this, 
that in 223 lunations the moon returns almost to 
the same position in the heavens. If she did re- 
turn to exactly the same position, then, by 
simply observing the eclipses which occurred 
during the 223 lunations, we should know the 
order in which they would recur in all time 
coming. 

All lunar eclipses are visible in all parts of 
the earth which have the moon above their hori- 
zon, and are everywhere of the same magnitude, 
with the same beginning and end; and this 
universality of lunar eclipses is the reason why 
it is popularly thought, contrary to fact, that 
they are of more frequent occurrence than solar 
eclipses. The eastern side of the moon, or left- 
hand side as we look towards her from the north, 
is that which first immerges and emerges again. 
The reason of this is that the rnotidn of the 
moon is swifter than that of the earth's shadow, 
so that she overtakes it with her east side fore- 
most, passes through it, and leaves it behind to 
the west. ’ It will be readily understood from 
tbe explanations above given that total eclipses 
of the longest duration happen in the very nodes 
of the ecliptic. But from the circumstance of 
the circle of the shadow being much greater 
than the moon’s disk, total eclipses may happen 
within a small distance of the nodes, in which 
eases, however, their duration is less. The 
farther Hie moon is from her node at the time, 
the Smaller is the eclipse, till, in the limiting 
case, she just touches the sh^ow, and passes 
on unobseured. 

EddpseS of the Sun. These are caused, as 
we have stated, by tbe interposition of the moon 
between the earth and sun, through which a 
greater or less portion of the sun is necessarily 
hid from view. By a process similar to that 
used in ascertaining the length of the earth’s 
shadow, it can he shown that the greatest value 
of the length of the moon’s shadow is about 60 
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semidiaiiieters of the earth; at the same time, 
we know that the least distance of the moon 
from the earth is about 56 semidiameters. It 
follows that when a ■ conjunction of the sun and 
moon happens at a time when the length of the 
shadow and the distance of the moon from the 
earth are, or are nearly* equal to the value 
above stated, the moon^s shadow extends to the 
earth and beyond it. Should the shadow in 
these circumstances fall upon the earth, there 
will be a total eclipse of the sun in all places 
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within it or over which it moves. If L (Fig, 3) 
he the moon, T the earth, and obL the moon’s 
shadow east by the sun, there will be a total 
eclipse of the sun at every point that is com- 
pletely within the portion ah of the earth’s sur- 
face. Again, the smallest value of the length 
of the moon’s shadow may be shown to be about 
58 semidiameters of the earth, and the greatest 
distance of the moon from the earth is about 64 
semidiameters. Suppose the moon interposed 
between the earth and sun when these values 
concur, it is clear that the moon’s shadow will 
fall short of the earth. In this case, the sun 
cannot be altogether hid from any point of the 
earth’s surface; but this ease, or one approxi- 
mate to it, is that in which there will occur an 
annular eclipse. In Fig. 4, suppose O to be the 
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apex of the shadow which falls short of the 
earth, and conceive the cone of the shadow pro- 
duced earthward beyond O into a second cone 
Ocd; then from every point within the section 
cd of the earth’s surface the moon will be 
seen projected as a black disk on the middle of 
the disk of the sun, the portion unobscured form- 
ing a ring or annulus of light. While in the 
two cases just described the eclipse is total or 
regular at places within ah (Fig, 3) or cd (Fig. 
4), respectively, it will be partial Vat other 
places; the moon will appear projected against 
a portion of the sun’s disk, making a circular 
indentation. To ascertain the places at which 
the eclipse will be partial, we have merely to 
form the cone of the penumbra of the moon’s 
shadow in the manner explained in treating of 
Itmar eclipses; at all places on the earth’s sur- 
face within that cone there will be a partial 
eclipse. A simple calculation shows what is 
the observed fact, that the cone of the penumbra 
is not nearly large enough to embrace the whole 
of the face of the earth directed to the sun ; in 
other words, solar eclipses are not universal, 
like those of the moon, i.e., they are not seen 
from all places that have the sun above their 
horizon at the time of the eclipse, which is the 
reason that though they are of more frequent 
occurrence than lunar eclipses, the latter are 
more frequently seen by the public, and there- 


fore commonly supposed to occur more fre- 
quently. There are certain appearances, attend- 
ing an eclipse of the sun, when it is total, that 
are very remarkable. The darkening of the 
orb of day, more particularly ’when it is un- 
looked for^ is calculated to impress a sp^tator 
wuth vague terror; even when expected, it fills 
the mind with aw^e. The sudden darkness, too, 
is impressive from its strangeness ; it resembles 
neither the darkness of night nor the gloom of 
twdlight. Stars and planets appear, and all 
animals are dismayed by the gloomy aspect of 
nature. 

There is one important phenomenon attending 
total eclipses of the sun, which is always seen 
and the cause of which cannot be said to be 
as yet fully understood. As long as the total 
eclipse lasts there appears round the sun and 
moon a luminous corona, while at its base, and 
projecting beyond the dark edge of the moon, 
appear very brilliant prominences, generally of 
a red color. These prominences are found to be 
constant attendants on eclipses, and methods 
have been invented for rendering them visible 
at any time without the interposition of the 
moon. The spectroscope shows that they consist 
mainly of hydrogen gas in an incandescent state. 
The prominences are sometimes seen to shoot 
up like flames, in ’wild fantastic shapes, with 
incredible velocity, and to the height of hun- 
dreds of thousands of miles. 

The first eclipse photographs of the sun were 
obtained at the eclipse of 1851, but it was not 
until that of 1860 that photography was sys- 
tematically employed in the observation of solar 
eclipses. On that occasion De La Rue and 
Father Secchi, at different stations in Spain, 
secured photographs which definitely established 
the chromosphere as a solar appendage. The 
Indian eclipse of 1868 saw the spectroscope 
added to the instrumen’feal resources of the 
eclipse observer, and the gaseous nature of the 
chromosphere and its prominences was revealed 
when the bright lines due to hydrogen were 
observed; another important discovery was 
that of the orange line of helium which, how- 
ever, was attributed at the time to the pres- 
ence of sodium in the chromosphere. In the 
Korth American eclipse of 1869 the corona 
yielded a continuous spectrum traversed by a 
single green line, which was at first identified 
with one of the iron lines, but is now recog- 
nized as due to an element unknown to ter- 
restrial chemistry, to which the name ^"eoro- 
nium” has been given. The Spanish eclipse of 
1870 was marked by Young’s discovery of the 
“reversing layer.” In recent years no total 
eclipse, if at all accessible, has been allowed to 
pass ’Without the dispatch of several expeditions, 
usually manned by astronomers from the lead- 
ing observatories, but occasionally due to pri- 
vate initiative, and, except in a few cases where 
adverse weather conditions have led to failure, 
each has added confirmation of previous discov- 
eries, or has raised new questions the solution 
of which has been left to succeeding expeditions. 
See Chromospheee ; Suk. 

Prediction of Solar Eclipses. The period of 
18 Julian years 11 days, referred to in treating 
of the prediction of lunar eclipses, applies 
equally to solar eclipses; but the ancients,, who 
understood that fact, could find no law of re- 
currence of solar eclipses 'within that period so 
as to predict them. The reason of the failure is 
obvious; for though solar eclipses recur in a 
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fixed order within the cycle, they are not visible 
at the same places on their recurrence as when 
first observed. By modem methods, however, 
eclipses of the sun may be predicted, with all 
their circumstances of time and places of ob- 
serv'ation, with the most perfect certainty. At 
the time of a solar eclipse the sun and moon 
are in conjunction; they are also in or near the 
same node; and no eclipse can happen if they 
are farther than 18® 31' from the node, or if 
the latitude of the moon, viewed from the 
earth, exceeds the sum of the apparent semi- 
diameters of the sun and moon. When within 
these limits, it is a problem of numbers and 
of spherical i to ascertain wdiether 

an eclipse i. ij- occur and what its 

circumstances will be. 

The number of eclipses of the sun and moon 
together in a year cannot be less than two — in 
which case both are solar — or more than seven, 
five solar and two lunar, or four solar and 
three lunar; but total solar eclipses are ex- 
tremely infrequent in any one place, compared 
with the actual frequency of their occurrence. 
Thus, total eclipses were visible somewhere in 
the IJnited States during the nineteenth cen- 
tury only in the years 1806, 1834, 1860, 1869, 
1878, 1880, 1889, 1000: and in the present cen- 
tury such eclipses will be visible in the years 
1918, 1923, 1925, 1945, 1954, 1979, 1984, and 
1994. For a very complete list of eclipse dates, 
consult Newcomb, “On the Eecurrence of Solar 
Eclipses, with Tables of Eclipses from 700 b.c. 
to 2300 in Astronomical Papers (Wash- 

ington, 1882), and Oppolzer, Kanon der Finster- 
nisse ( Vienna, 1 887 ) . 

Notable Eclipses of Aiitiq[mty. Besides the 
solar eclipse already referred to as having been 
the occasion of the death of the Chinese astron- 
omers, Hsi and Ho, many other notable eclipses, 
both of the sun and the moon, are recorded in 
history. Several are mentioned in Babylonian 
and Assyrian annals, one of the b^t authen- 
ticated being a total eclipse of the sun which 
took place at Nineveh on June 15, 763 B.c. On 
May 28, 585 B.c., occurred the famous eclipse 
predicted by Thales, of Miletus, which is said 
to have put a stop to the battle of the Halys 
between the Medes and Lydians. Thucydides 
mentions an annular eclipse of the sun which 
took place on Aug. 3, 431 B.c., during the first 
year of the Peloponnesian War; and another 
is recorded in 394 B.c. as occurring a few days 
after the sea fight off Cnidus in which Conon 
defeated the Persians. The Carthaginian ex- 
pedition of Agathocles, the Tyrant of Syracuse, 
landed in Africa during a total eclipse of the 
sun in 310 b.c. During the Third Macedonian 
War Sulpicius Callus, one of the Roman officers, 
foretold a total eclipse of the moon which 
occurred on the eve of the battle of Pydna in 
which the Romans in 168 b.c. defeated Perseus, 
Macedonian King; it is said that he an- 
nounced the coming eclipse to the assembled 
army, that it might not be regarded as a bad 
omen. Several eclipses find mention in the 
An^Z&^Saseon- Chron^le and are associated by 
the* chrouitder with notable contemporaneous 
eventa. A- complete list of eclipses from 990 
B.C. to 600 A-B,, with identifications with re- 
corded eclipse, may , be found in Oinzel, 
Spessieiler Kxmcm der Bonnemr und Mondfineter- 
ftAsse (Berlin, 1899). Consult: Lockyer, Reo&nt 
and Oofmng (New York, 1900) ; Bu- 
chanan^ Mathemai^Gcd of Eclipses (Phil- 


adelphia, 1904) ; Lynn, Remarkahle Eclipses 
(London, 1906). 

ECLIPTIC (Lat. eclipticus, from Gk. iKheiir- 
TiKos, ekleiptiJcos, relating to an eclipse, from 
^K\€LTpcs, eJdeipsis, eclipse). The great circle of 
the heavens round which the sun seems to 
travel from west to east in the course of a year. 
It took its name from the early observed fact that 
eclipses (see Eclipse) happen only when the sun 
and moon are in or near this circle. Attention 
about sunset or sunrise shows that the sun is 
constantly altering his position among the stars 
visible near him, leaving them every day a little 
farther to the west. That this motion is not 
exactly east and west, or parallel to the celes- 
tial equator, becomes evident by observing that 
the sun’s height at midday is constantly alter- 
ing. It was discovered very early in the his- 
tory of astronomy that twice a year, about 
March 21 and September 23, the sun is exactly 
on the equator. The two points of the equator 
on which the sun then stands are the equinoctial 
points (see Equinoxes; Equinoctial) and are 
the intersections of the equator and ecliptic. 
Again, there are two days in the year on which 
the’ sun reaches his greatest and his least midday 
elevation in the Northern Hemisphere — ^the first 
is the 21st of June; the second, the 21st of 
December. On these days the sun has reached 
his greatest distance from the equator either 
way, and the points in his course where he thus 
seems to pause or halt in his retreat from the 
equator are called the solstices {soUs stationes). 
The solstices are halfway between the equi- 
noxes, so that these four points divide the 
ecliptic into four quadrants, each of which is 
divided into three ares of 30®. The 12 arcs into 
which the ecliptic is thus divided are called 
signs of the zodiac (q.v.). These arcs or signs 
have been named after constellations through 
which the ecliptic passes. As the equinoctial 
points are not fixed, but recede yearly westward 
about 50", and in the century about 1® 24% 
the same constellations and, signs that coincided 
when the division of the ecliptic took place no 
longer coincide. The constellation of the Ram, 
e.g., which originally stood in the first arc or 
sign, now stands in the second, every constella- 
tion having advanced forward 30°, or a whole 
sign. Modem astrc-o'M (: ■ pay little 

attention to these t < •‘'ii l.;!' i'»:“ - jn,! signs, but 
measure celestial lon^tudes from the existing 
spring equinoctial point, reckoning them from 
0® to 360°. Not only do the points change 
where the ecliptic and equator cross each other, 
but the angle between these two circles, called 
the obliquity of the ecliptic, is also variable. 
It is at pre^nt nearly 23.5° and is diminishing 
at the rate of about 50" in a century. Were 
it to go on diminishing always, the ecliptic 
and the equator would at last coincide.^ l^ie 
decrease, however, has a limit; the obliquity 
oscillates between two definite bounds, which 
it can never pass. It has been calculated that 
the diminution will continue for about 150 cen- 
turies, when the obliquity will amount to only 
22.25°. After that it will again increase, tend- 
ing towards an upper limit of about 25°. These 
slight alterations cannot sensibly affect the 
seasons. 

The physical cause of this change of the ob- 
liqfiity is the gravitational action of the other 
planets, especially Jupiter, Mars, and Venus, 
on the mass of the earth. The faet^ of the 
change was known to astronomers in yery 
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ancient times; Herodotus mentions an old 
tradition of the Egyptians that the ecliptic had 
formerly been perpendicular to the equator — 
a notion into which they were most probably 
led by observing for a long series of years 
that its obliquity was constantly diminishing. 
Though it was not until after the discovery of 
the law of gravitation that the change of the 
obliquity could be explained, yet that it was 
changing was long believed by many astron- 
omers, although some doubted whether the dif- 
ferences in the values at different times were 
not due to errors of observation. The earliest- 
known measure of the obliquity of the ecliptic 
was probably made in China. 

EGHjOGITE (from Gk. ikXoyos, ehlogos, se- 
lected, from €K\iy€LP, eklegein, to select, from ck, 
eJc, out 4" legein, to gather), A variety 

of metamorphic crystalline rock, remarkable for 
its composition and great beauty. It has a 
ground mass of pale-green pyroxene and horn- 
blende, in which reddish crystals of garnet and 
blue crystals of cyanite are included. The rock 
is of rare occurrence, being found only in a 
few regions where Archaean gneisses and schists 
are exposed. The type locality for eclogite is 
the Bavarian Fichtelgebirge. 

ECLOGITE (Lat. ecloga, Gk. iK\oyi^, ehlogv, 
selection, from eKXiyeiv^ ehlegein, to select). A 
pastoral poem, in which are related the loves 
and adventures of shepherds and shepherdesses 
in some ideal scene and period. This kind of 
poetry flourished among the ancients, Theocritus 
and Vergil being well-known examples. Under 
the name of pastorals, eclogues were fashionable 
in the sixteenth century. A good English speci- 
men is Spenser^s Shepherd’s Calendar, They 
were revived in the eighteenth century by Am- 
brose Philips and Pope, but are no longer 
written. The term, however, is still applied to 
poems descriptive of country life and scenes. 
For the recent treatment of the eclogue, consult 
Bridges, ‘Tsfew Poems/' in Poetical Worhs 
(London, 1899). See Pastoral Poetry. 

EC'KOMTCrS, A hill near Licata, on the 
southern coast of Sicily, which gave its name 
to the famous naval battle in which Eegulus in 
256 B.G. vanquished the Carthaginians. 

ECOLE DES BEAUX-ABTS, da b6'- 

zBx ^ (properly Ecole Kationale et Spi^cialb 
DES Beaijx-Aets). The national school of the 
fine arts in France, probably the most important 
institution of the kind in the world. It was 
founded in 1648, coincidently with the Acad^mie 
Koyal de Peinture et de Sculpture, as the aca- 
demic school where each professor in turn gave 
instruction in dnn^i-ig. It did not receive its 
official title utuiI 1799. Since then the only 
changes have been in the form of its administra- 
tion. In 1815 the Academic des Beaux- Arts 
was given its present name, and in 1863 the 
outside ateliers, which are practically work- 
shops, were added to the main Ecole. The 
Academy judges the yearly competition for the 
Prix de Kome (q.v.), directs the Academy at 
Borne, and has charge of the Ecole generally. 
The Academy of ArcMt^ture was annexed to 
the Academy of Painting and Sculpture in 
1671, with Francois Blondel as its first pro- 
fessor^ and was ] into tho Academie 

des Beaux- Arts i* 17" > School of Archi- 

tecture is now one of the most important 
branches of the Ecole des Beaux- Arts. In 1666 
the Prix de Rome was instituted, and in the 
same year the Academie de France at Koine 


W'as established by Colbert, with the practical 
assistance of Charles Errard (q.v.), its first 
director. By the study of the antique the stu- 
dent perfects himself in form and line ^ and 
attains that skill in drawing and composition 
for which the Ecole has always stood, even to 
the detriment of color, and which, more than 
any other factor, has influenced French art. 
The site of the Academy since 1803 has been 
the Villa Medici, on the Pincian Hill. 

The courses in drawing, painting, sculpture, 
architecture, engraving, modeling, and gem cut- 
ting at the Ecole des Beaux- Arts are free to 
both men and women between the ages of 15 
and 30. Foreigners, not being eligible for the 
Prix de Kome, are not subject to the age regu- 
lation. The student who passes the examina- 
tions in any one of the courses must already 
have had experience in some special branch of 
art. The whole system of teaching at the Ecole 
is by means of competitions, and the grade ob- 
tained in these marks the student's relative ad- 
vancement. The outside ateliers are in charge 
of the professors or “patrons,” and in order to 
enter these the student pays a small fee. Some 
of his work is required to be done en loge, but 
much may be worked up in the ateliers. The 
regular course is nominally from 8 to 10 years, 
but a student may remain as long or short a 
time as he pleases, provided he visit the school 
twice a year, in order to keep his name on the 
rolls. The whole number of students in the 
school is approximately 2000, most^ of whom 
are French. The number of Americans who 
enter is larger than that of any other foreign 
nation, and the influence of the Ecole on Amer- 
ican art and artists has been very great.^ The 
teachers, of whom there are (1913) 31 in the 
Ecole proper and 17 in the ateliers, besides the 
director (in 1914 L4on Bonnat) and adminis- 
trative officers, are selected from among the 
most celebrated French artists. But they are 
paid a purely nominal fee, the equivalent of 
$240 in our money, for work which takes them 
two half days each week of the school year. 

The Palais des Beaux-Arts, the home of the 
Ecole, on the Quai Malaquais, was begun by De- 
bret in 1820 and finished by Duban in 1863. It 
contains' a noted collection of copies of famous 
paintings made by the winners of the Prix de 
Kome, casts of statues and models of ancient 
buildings, drawings by old masters, and the 
H^micycle of Uelaroche (q.v.). Consult: Dela- 
borde, L’ Academie des Beaux-Arts (Paris, 
1891) ; Bt^raud, Annales de V Ecole frau^aise 
des Beaux-Arts (Paris, 1828) ; Montaiglon, 
Memoir es pour servir d I’fiistoire de V Academie 
Roy ale de Peinture et de Sculpture depuis 164S— 
1664 (ih,, 1853); Vitet, L’ Academie Roy ale de 
Peinture et die Sculpture, Etude Mstorique (ib., 
1861) ; Lenoir, Hisfoire des arts en France (ib., 
1811) ; Penarun, Koux, and Delaire, Les arcM- 
tectes Slaves de VEcole des Beaux-Arts (ib., 
1895) ; Architectural Record (Beaux-Arts Ho., 
January, 1901); Elagg, “Ecole des Beaux- 
Arts,” Architectural Record, vol. iii. 

JjCOLE EES PEIOCES, k'ktV da fam, U 
(Pr., The School of Wives). A five-act comedy 
by MoliSre, produced at the Palais Koyal, Dec. 
26, 1662. 

ECOLE DES IMLABIS, da ma'ra', U (Fr., the 
School of Husbands) . A three-act comedy in 
verse by Molifere, produced at the Palais Koyal 
in 1661. The general idea of the piece is bor- 
rowed from the Adelphi, of Terence, and details 
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are taken from Boccaccio and probably from 
Lope de Vega's Discreta enamomda. 

ECOLE POIiYTECHNIQXTE, p6'l^'t6k'n4k' 
(Fr., Polytecbnie School). See Militaey Edu- 
cation. 

ECOL^OGY, or <EGOE'OGY of Plants (from 
Gk. oIkos, oikos, house -\oyia, dogia, discourse, 
from 'Kiyecv, legein, to say). That division of 
botany which has to do with the mutual relations 
between plant organisms and their environment. 
Until recently the subject matter of ecology has 
not been systematically treated, although cer- 
tain phases of the subject, such as pollination, 
seed dispersal, protection, symbiosis, have been 
for some time grouped together and denomi- 
nated ^^ioI<^y,” especially by German authors, 
as Kemer (1887), Wiesner (1889), and Ludwig 
(1895). The first to treat ecology s\fotemati- 
cally was Warming, of Copenhagen, who in 1895 
gave a resume of the ecological factors and their 
influence and discussed the ecological plant geog- 
raphy of world, dividing plants into four 
groups, viz., hydrophytes, mesophytes, xero- 
phytesL, and halophytes (qq.v.) . In 1898 Schimper 
gave a miMsh more extended treatment of the 
world’s vegetation, but from a slightly different 
point of view, basing his main subdivisions on 
temperature and discussing in each subdivision 
the eef»logical relations of the three types of 
climatic formations (forest, grassland, desert), 
and also, but very briefly, of the edaphic forma- 
tions or groups of plant associations. 

Ecology is even yet imperfectly organized, but 
at present two main aspects of the subject are 
i/. d. JU'd these are in their turn more or 
]( 'd '- 1 according to different authorities. 

These aspects are: 1. Autecology, or the ecology 
of plants as individuals, i.e., the relation of these 
plants, their tissues and organs, to their en- 
vironment, in<duding the variations which result. 
This phase of ecology is often quite rightly re- 
garded as inseparably connected with plant 
physiology. Autecology has two principal sub- 
divisions: anatomical ecology, which deals with 
the origin, develo|mient, function, and variations 
of plant tissues; and organcgraphic ecology 
(usually termed simply or^nography ) , which 
concerns itself with the origin, development, and 
meaning of plant organs. 2. Synecology, the 
ecology of plant comraunitic^s, investigates plants 
as they are associated in the vegetation covering 
the earth. It recognizes the fact that plants 
exist not only as individuals, but also members 
of communities that have an origin, a life his- 
tory, and a more or less prolonged duration, ^d, 
further, that these communities are of various 
different ranks and develop as definite responses 
to various factors. It may be subdivided into 
physiographic ecology, dealing with the origin, 
development, and history of plant associations, 
their relationship to the local physiography, and 
irhe^ Combination of these plant associations to 
form the larger plant communities known as 
plant formations; and geographic ecology, or 
ecological phytogeography, the study of the great 
forest, grass, and desert formations of the globe 
in relati<m to climatic factors. This latter sub- 
division IS dos^y related to the geography and 
is (xmveiiieiitly discussed under the head of 
IllSTBIBUTTON OF PLANTS (q-V.). 

Autecology, being concerned with the origin 
and meaning of the tissues and organs of plants, 
has led to the development of two methods of 
interpretation, the older, or teleological, may 
be termed the theory of pui^se. It accounts for 


the relations between structures and functions, 
either by special creation or by natural selection 
having caused specialized structures to arise, 
obviously adapted for certain ends. The latter 
modification of the theory may be termed one of 
adaptive respoizse. For example, in very 
soil a very large root system is needed to obtain, 
a suflieient water supply, and the roots are there- 
fore believed to grow longer here because they 
are needed. Opposed to this view is the newer 
and more scientific method of interpreting these 
phenomena on the basis of mechanical causation 
and fortuitous variation. Plant structures are 
regarded as the result of responses to definite 
physical and chemical forces and quite as likely 
to be harmful or indifferent to the welfare of the 
plant as to be beneficial. That the latter appear 
to be more numerous is because plants possess- 
ing them are more likely to survive. These vari- 
ations may also arise fortuitously, or rather as 
a response to unknown factors, while the factors 
may be either external or within the plant it- 
self. Probably the correct standpoint is at 
neither extreme. Structures cannot be built nor 
functions carried on contrary to chemical or 
physical laws ; but within certain limits there 
is perhaps room for successful variation, and 
hence for natural selection and the gradual im- 
provement of structures in relation to plant 
functions. 

Experiments show that some plants are rigid 
and some plastic. Pigid plants have commonly 
lived for ages in rigid habitats, as is especially 
true of desert plants. Plastic plants, on the 
contrary, often live in variable habitats, the best 
examples of all plastic plants being the amphib- 
ious species. It would seem as if permanence 
of habitat causes the development of rigid struc- 
tures, and as if the great plasticity of such 
amphibious plants as Ranunculus, 'Nasturtium, 
Polygonum, Proserpinaca, Sium, etc., is the re- 
sult of long life in variable habitats. The des- 
ert plant shows the natural selection of advan- 
tageous but rigid forms, while the amphibious 
plant shows the selection of the capacity to vary 
— a far subtler type of selection. The extreme 
views of some teleologists, who see a purpose in 
everything, must certainly be discarded, and it 
remains for the future to strike a proper balance 
between mechanical causation, accidental varia- 
tion, and adaptive response in ecology. For the 
present, therefore, the ecologist should strive 
to ascertain the influence of external agents on 
plant form and should also seek to discover the 
advantages possessed by certain forms in the 
performance of the plant functions, but leave the 
exact relation between form and function to be 
determined by future investigation. 

rby^iographic ecology is the most recently de- 
veloped of ecology, and deals with 

the origin and development of plant associations 
and their relationship to plant (-(eriiTnirdi it- 01 
a lower and higher order. It hjM I* mg h'-in 
evident that groups of associated species are also 
associated with a definite kind of habitat; e.g., 
lichens, mosses, and crevice plants are found 
upon rocks; pond weeds, water lilies, and bul- 
rushes grow in shallow water ; beech, maple, 
beech ferns, and maidenhair ferns thrive to- 
gether in mesophytic forests. These ^oups of 
plants grow together because they thrive in 
similar conditions. Somewhat later it was also 
seen that the conditions of a particular habi^t 
did not remain constant, but in the physio- 
graphic development of a region the habitats 
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passed through a series of more or less definite 
stages, o'fling chiefly to the processes of erosion 
and deposition, supplemented by the accumula- 
tion of humus, and with these changes of habitat 
there was a - ■ series of changes of 

the plant . ■ ■ ... ‘ ? in other words, a 
definite succession of vegetation. T^iO gL-neriil 
lines of succession are seen; for Cither ibc- 
primitive associations are upon new land, rocks, 
or other xerophytie habitats, affording xerarch 
successions^ or in the water, giving hydrarch 
successions; but in all regions of mesophytic 
climate the primitive associations are succes- 
sively replaced by others slightly more meso- 
phytic, until the series culminates in the most 
mesophytic association of which the region is 
capable. For example, this climax association 
in the northeastern United States, for both 
xerarch and hydrareh successions, is a deciduous 
mesophytic forest in which the beech and maple 
are usually conspicuous trees. 

As already stated, the earliest and most use- 
ful ecological classification of plants and plant 
communities was into hydrophytes, mesophytes, 
xerophytes, and halophjdes, or one based upon 
the water relations of the habitat. Some of 
the moat recent advances in physiographic ecol- 
ogy have been in improved instruments and 
methods for measuring this water in its rela- 
tion to plant growth. Plants, as a rule, obtain 
their water from the soil and lose it into the 
air. Ecologists therefore measure the amount 
of water available for absorption by plants above 
the point where the supply falls so low that they 
wilt, and at the same time determine the de- 
mand for water made upon the aerial parts of 
the plants by the evaporating power of the air, 
and the ratio between the two determinations 
gives ^ with considerable accuracy the relative 
moisture of the habitat. More exact methods 
for measuring the other factors are being sought 
with some success. 

Th'e subject matter of anatomical ecology is 
not presented as such in this work. The purely 
morphological aspects are treated under Anat- 
omy OF Plants. Anatomical matter is also pre- 
sented in connection with the topics Hydeo- 
PKYTE; Xeeophyte; Leaf; Root; Symbiosis. 
OrganograpMe ecolo^ will be treated in con- 
nection with the various organs of plants (see 
Leaf; Stem; Root; Seed; Pollination; also 
Color; Bubation; Vegetative Propagation) 
and with various plant forms. (See Epiphyte; 
Lianas; Saprophyte; Symbiosis.) The topics 
treated in physiographic ecology, and to some 
extent in phytogeography, involve organographic 
material. Synecology will also be treated from 
the standpoint of topographic habitats (see 
Beach Plants; Bfinthos; Vegetation; 

Heath; Meadow; Plankton; Rock Plants; 
Rudeeal Plants) as well as from the stand- 
point of the water relations (see Hydrophyte, 
Mesophyte, Xeeophyte) and chmiical relations 
of the soil. fSee Halopij'^te.) The eeologi<^l 
aspects of geographic botany are presented under 
Bibtbibtttio.n ”or Plants: *Alptne PlAnt; Des- 
ert Vegetation; Forest; Grassland; Thioeiet. 
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cals (Paris, 1899) ; Flahault, Essai d’une carte 
hotanique et forestiere de la Prance (Paris, 
1897); Goebel, Organogrd^'hy of Plants (Ox- 
ford, Eirgland, 1900-05); Haberlandt, Physi- 
ologische Pfian^enahatomte (Leipzig, 1909) ; Eine 
hotanische Tropehitei^e (ib., 1893) ; LpbbcKjk, 
Buds and Stipules (London, 1899) ; Ludwig 


Lehrhueh der Biologie der Pfian:^en (Stuttgart, 
ISOo); Wiesner, Biologic der Pflanzen (2d ed., 
Vienna, 1901); Kerner, Natural History of 
Plants, trans. by Oliver (London, 1895) ; Gray, 
Scientific Papers (Boston, 1889) ; Kearney, 
Botanical Survey of the Dismal Swamp Region 
(Washington, 1901) ; MacMillan, Metaspermes of 
the Minnesota Talley (Minneapolis, 1892) ; 
Merriam, Life Zones and C?op Zones of the 
United States (Washington, 1898) ; Pound and 
Clements, Phytogeography of Nebraska (Lin- 
coln, 1900) ; Clements, Research Methods in 
Ecology (Lincoln, Neb., 1905) ; Cowles, Plant 
Physiology and Ecology (New York, 1907) ; id.. 
Ecology (vol. ii of A Textbook of Botany, by 
Coulter, Barnes, and Cowles, Chicago, 1911); 
id., Physiographic Ecology of Chicago -and 
Vicinity (Chicago, 1901) ; Warming, Plantesam- 
fund (Copenhagen, 1895) ; (Ecology of Plants 
(Oxford, 1909) ; Drude, Die Ecologie der Pflan- 
zen (Brunswick, 1913). Consult also authori- 
ties referred to under Botany; Distribution 
OF Plants. 

E'COFTOMTC ASSOCIATION, American 
(Lat. occonomicus, from Gk. olKovoyiKos, oikonomi- 
kos, relating to the management of a household, 
from olKopofila, oihonomia, management of a 
household, from oIkos, oikos, house -f- voyos, 
nomos, law). An organization formed in 1885 
and composed mainly of persons interested in 
the study of political economy or the economic 
phases of political and social questions. In 
1913 it had about 2600 members, made up of 
teachers of political economy and related sub- 
jects, and business men, journalists, lawyers, 
and politicians interested in the theories of 
political economy and their application. Its 
chief feature is its annual meeting, which usu- 
ally takes place in the last week in December, 
a convenient city being selected in the East and 
West in alternate years. The publications of 
the association include : Publications of the 
American Economic Association (1st series, 
1886-97), consisting of reports of annual meet- 
ings and of monographs on economic subjects; 
Economic Studies (1896; 1897); Publications 
(2d series, 1897-99; 3d series, 1900-10). From 
1908 to 1910 the association published a quar- 
terly Bulletin, devoted to hihliogriiphy and cur- 
rent notes, and in 1911 c=siahli'-li('d the American 
Economic Review, a quarterly journal holding 
an important place among the periodicals of 
economic science. 

ECONOiytlC CRISIS. See Crisis, EcfONOMXC. 

ECONOiyilCS. See Political Economy. 

ECONOMICS, Home. See Home Economics. 

ECONOMIZERS, or Feed-Water Heaters. 
A name given first in England to a device to 
utilize the beat of the burned or burning gases 
in the flue or passage* between a boiler furnace 
and its chimney, so as to preheat the feed water 
which is to be introduced into the boiler. After 
passing through the boiler flues the furnace 
gases still retain considerable heat, which ordi- 
narily escapes up the chimney. The economizer 
is so plac^ that it^ receives these gases and 
extracts a portion of the heat remaining in them. 
It consists of a series of tubes, made up in 
sections, connected at the ends and placed in a 
chamber through which the gases from the 
boiler pass to the chimney. The feed water 
is forc^ through the tubes while the hot ga^s 
'Cir<5ulate around them. In most of the best 
forms of ecernomizer a provision is made to 
scrape the soot or tarry deposit 'from the ex- 
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terior surfaces of the heating tubes. This may 
be power-driven and work continuously or may 
be operated by hand and intermittently- The 
.:'daehment adds enormously to the 
■ “ ■ . ■ ■ ■ ■ ' of the feed-heating process, as the 
coating of sticky soot and the flue dust is a 
nonconductor of heat. Economizers are most 
effective in securing a saving of fuel in boilers 
and settings which are so designed that the 
heating surfaces of the boiler proper do not 
abstract from the gases and products of com- 
bustion as much heat as they might do. Such 
waste is caught and utilized in the economizer. 
Provision must be made to prevent excessive 
pressure from being generated in the economizer 
and injury from scale and corrosion- The name 
has also been applied, but less correctly, to a 
device for preheating the air for combustion in 
the boiler furnace. 

EGONOMY. A villa^ in Beaver Co., Pa., 
17 miles northwest of Pittsburgh, on the Ohio 
River and on the Pennsylvania Railroad (Map: 
Pennsylvania, A 6). It was founded by the 
“Harmonists” in 1825, after their return from 
Indiana. Pop. (township), 1900, 1062; 1910, 
860. See HABKOiasTS. 

ECOECHE, S-TcOr'sh^' (Fr., flayed), A figure 
in which the muscles are represented, stripped 
of the skin, for purposes of art study. Prom 
a portion of the figure the upper muscles are 
also removed so as to exhibit those which lie 
nearer to the bone. Ancient examples of the 
subjects survive in the statues of Marsyas 
flayed by Apollo. Michelangelo is said to have 
made an ecorch4 of exaggerated dramatic action. 
The examples most commonly used are those 
by the sculptor Houdon ( q.v, ) , representing the 
figure in repose, and by the anatomist Salvage, 
in which the figure is depicted in violent action, 
not unlike the Borghese gladiator. Figures of 
this kind can now be procured both in plaster 
and papier-mache, and few artists^ studios are 
without them- 

^COHCHETJES, a'kdr'sh^r^, Les (Fr., the 
flayers) . I^awless bands infesting the rural dis- 
tricts of France and Belgium during the Hun- 
dred Years’ War. They are first heatd of in 
1435, when, led by Yillandras and Crabannes 
the Bastard, they began to rob, murder, and 
strip all unprotected wayfarers. 

ECOSSAIS:^ a'kd's^z' (Fr., Scotch).^ A 
dance of Scottish origin. It was written in 3—2 
or 2-4 time and played upon the bagpipes. The 
modem ecossaise is a species of contredanse in 
quick 2-4 time. Schubert wrote several eoos- 
saises for the piano. 

ECBASETTR, S.'kra'zer' (Fr., cruder). A 
long steel instmment, invent^ by a French sur- 
geon Chassaignac, and consisting of a fine chain, 
which, passed round any structure — ^Ihe pedicle 
of a tumor, e.g. — gradually constricts it and 
finally crushes its way throi^h it by means of 
a ser^w or rack for tightening the chain, con- 
trolled at the end of the handle. A ^tore may 
be substituted for the chain. The advantage 
of this instrument over the knife is that it 
causes Httle or no bleeding, the tom vessels 
spontaneously contracting and closing. The gaT 
vanic 4cras!ear is even more effective in this 
respect. This instrument permits the wire loop 
to be heated to incandescence, thus cauterizing 
and sealing up -blood vessels in its passage 
through the issues. It is specially applicable 
for the rcanoval of polypi and certain tumors. 


EC'STASY (Lat, ecstaMs, from Gk. ^Kcracis, 
ekstdsis, displacement, astonishment, from €^t- 
crdvai, escistanai, to displace, from e/c, efc, out -|- 
iardpai, histanai, to stand). A state of con- 
sciousness (q.v.) characterized by intense emo- 
tional excitement, concentration of attention, 
and loss of self-control. There are many grades 
of ecstasy, from overpowering joy or grief to a 
temporary frenzy closely resembling mania. In 
the Neoplatonic philosophy of the early Chris- 
tian centuries, ecstasy denoted a seizure or rap- 
ture in which the individual was supposed to 
transcend the distinction of subjective and ob- 
jective, to come into direct union with God, and 
to know the ultimate nature of things. The 
ecstatic state of mysticism is somewhat similar. 
It is intended to liberate the soul from the body, 
to bring inspiration, and to induce the con- 
templation of supernatural objects. The most 
common form of ecstasy results from overmas- 
tering religious sentiments. Religious ecstasy 
has appeared from time to time, especially 
in the Middle Ages, as a widespread epidemic, 
leading to the most extravagant actions in 
whole groups of individuals. The terra “ecstasy” 
is also used in mental pathology to denote an 
abnormal mental condition resembling the cata- 
lepsy of deep hypnosis. There are, however, two 
points of difference. In ecstasy, consciousness 
is not lacking, the mind being rather dominated 
by a single idea, and there is subsequent mem- 
ory of the ecstatic state. Consult Galton, 
Inquiries into Human Faculty (London, 1883). 
For illustrations, see OoNvunsiONABTES ; Danc- 
ing Mania; Teresa, Saint. 

EC^THESIS (Neo-Lat., from Gk. eh- 

thesis, exposition, from e/c, efc, out -f- Bitris, thesis^ 
position, from riQevai^ tithenai^ to place). The 
name given to an edict issued by the Emperor 
Heraclius, in 638, for the purpose of settling the 
troubles caused by Monothelitism. It confirmed 
the monothelitic doctrine and failed of its ob- 
ject. It was annulled by Constans II in 648. 
See Monothelitism. 

ECTHTYMA (Neo-Lat., from Gk. ^K&vfjua, eh- 
thyma, pustule, from cKOdeip, ekthyein, to break 
out, from €K, eh, out -j- dijeiv, thyein, to rush). 
A pustular affection of the skin, an eruption, 
in which yellowish, fiat pustules occur which 
often reach the size of a pea and have a red, 
slightly elevated, hard ba^. In the course of 
2 or 3 days after the appearance of the 
pustule, it gains its full size, and after 7 to 
10 days it is replaced by a scab, which adheres 
firmly to the base, and is somewhat concavew 
On its removal, a deep red mark, a new scab^ 
an ulcer, or a healed scar remains. There is 
no premonitory or prepapular stage. It thus 
resembles impetigo (q.v.), as well as in being 
due to pyogenic cocci. It occurs only in^ debili- 
tated people, especially in cases of chronic alco- 
holism, cachexia, in delicate and poorly nour- 
ished children, etc., and is particularh- apt to 
occur in vagrants and in inmates of jails and 
almshouses. It also occurs in cases of syphilis, 
variola, glanders, diabetes, and nephritis. The 
Staphylococcus pyogenes aureus, albus, or citreus 
is the causative bacillus. The lesions are in- 
oeulable, and may appear: when the patient has 
scratched the Mt^ of . fleas, lice, etc. Treatment 
must he directed to renovating the system with 
proper ^ food, habits of cleanliness, and general 
hygiene, bitter tonics, saline and alkaline laxa- 
tives^ and crusts should be re- 

jnov^ with antiseptic washes, and the areas 
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treated with, iodofomij carbolic acid, or bichlo- 
ride of mercury, resorcin, boric acid, or salicylic 
acid. 

EC'TODERMC (from Gk. Ikto?, ehtos, outside 
+ Sepjxa, derma, skin), or Epiblast. The outer 
cellular layer of the embryo. See Embbtology. 

EC'TOPAR^ASITE. A parasite living upon 
the surface of its host. Common examples are 
found among the various mildews growing upon 
the surfaces of leaves. Branches of these para- 
sitic fungi may pierce the epidermal cells. See 
Parasite; Plant Pathology. 

EC'TOPDASM:. See Cell. 

EC'TOR, or HEC'TOB. 1. The father of Sir 
Kay and foster father to King Arthur, in the 
Arthurian legends. 2. The brother of Sir 
Launcelot, in the x4.rthurian legend, who, after 
that knighPs death, made an expedition to the 
Holy Land, where, on Good Friday, he met his 
death. 

EC'TOTEOPH-TC. See Mycorhiza, 

EC'TOZCyA { Neo-La t. nom. pi., from Gk. 
cKToy, ehtos, outside -}- ^^ov, zoon, animal). A 
term in contradistinction to Entozoa, designat- 
ing those parasitic animals which live upon the 
external parts of other animals, as lice, ticks, 
etc. Such also are many of the entoraostracous 
crustaceans, parasitic upon fishes, these last 
being called more particularly Epizoa. See 
Entozoa. 

ECTROCPIOH (Neo-Lat., from Gk. iKrpoTrtov, 
eTciropion, everted eyelid, from e/c, eh, out -{- rpe- 
iretp, trepein, to turn). A term applied to ever- 
sion of either eyelid exposing a portion of the 
conjunctiva, the mucous membrane that lines 
the inner surface of the lids. The lower lid is 
the more frequently affected. The exposed con- 
junctiva becomes red and thickened; there is 
an overflow of tears, causing an irritation and 
eczematous condition of the skin of the lower 
lid. Inflammation of the conjunctiva covering 
the eyeball, and sometimes of the cornea, may 
result from inability to close the lids. Ectro- 
pion may be caused by cicatricial contraction 
after bums and wounds (“cicatricial ectro- 
pion” ) ; by paralysis of the facial nerve, caus- 
ing drooping of the lower lid alone (“paralytic 
ectropion”) ; by the relaxation of skin and mus- 
cles occurring in old persons and affecting only 
the lower lid (“senile ectropion”) ; by spas- 
modic contraction of the orbicularis muscle 
(“i^asmodie ectropion”) ; and by long continued 
inflammation of the eyelid or coiijimctiva. 
Proper bandaging and the application of silver 
nitrate may cure in some cases; in other cases, 
operative treatment is necessary. In the cica- 
tricial variety of ectropion, operation is the 
only effective remedy; in the paralytic form, 
electricity is generally suflScient. 

EC'TYPE (Lat. eetypus, Gk. %KTVTros, ektypos, 
from EK, eh, out + rhros, typos, figure). In 
architecture, a cast in relief of an ornamental 
design, produced from a mold or else an em- 
bossed copy of such a design. The term is also 
applied to a figured copy of an inscription. 

ECUADOR, 4k'w£-ddr, Bp. pron. a'kwfi-Ddr' 
(Sp., Equator, so called because the country 
is cross^ by the equator) (Map: America, 
South, B 3). A republic of South America, 
situated on the west coast of the continent and 
bounded on the north and east by Colombia, <m 
the south by Peru, and on the west by the Pa- 
cific Ocean (see accompanying map). The area 
of Ecuador is about 118,627 square mfies; it 
cannot be stated with accuracy, and there are 


pending boundary disputes with Peru and Co- 
lombia, the settlement of which has been left 
to the German Emperor. The Galapagos Islands 
in the Pacific belong to Ecuador and are in- 
cluded in the above statement. 

Topography. Ecuador may be divided into 
three physiographic regions: the coast, the An- 
dean highland, and the eastern plains. The 
coastal region includes a strip of varying width, 
but averaging about 80 miles between the base 
of the Andes and the Pacific shores. It is 
crossed by several small rivers and by mountain 
spurs of the Andes. The highland region is de- 
fined by two parallel ranges or cordilleras con- 
nected by a number of mountain knots which 
divide the plateau between them into 10 basins, 
and traversing the country in a direction from 
north to south. (See Andes.) Between the 
parallel ranges and their connecting ridges lie 
elevated basins, the centres of agriculture and 
population, which have an average height of 
about 8000 feet. East of the Andes the surface 
falls rapidly to the vast montaua or forests of 
the Amazonian plains. Ecuador is watered by 
many streams, which flow either into the Pacific 
or the Amazon. Those of the latter system 
are the more important and include the Napa 
(with its affluents, the Aguarico and Curaray), 
the longest river of Ecuador; the Putumayo, 
Pastaza, Morona, and Santiago. Most of them, 
being interrupted by rapids, are navigable but 
for short distances. The western rivers are of 
little consequence. The chief among them are 
the Mira and Esmeralda s. In the south the 
Guayas reaches the Gulf of Guayaquil through 
a long estuary. Lakes are numerous, but mostly 
small. 

Climate. Ecuador has naturally a tropical 
climate, which, however, is considerably modi- 
fied by the great elevation of the surface. In 
the low coast regions and the plains of the 
eastern portion, as well as in the deep river 
valleys, the climate is hot and rainy, the annual 
average temperature seldom falling below 80®. 
To the south of the Gulf of Guayaquil, however, 
the west coast desert begins. The most salu- 
brious portions of the country are the elevated 
valleys of the Andes, lying at an altitude vary- 
ing between 7500 and 9000 feet, where the tem- 
perature is moderate and fever almost unknown, 
and perpetual spring may be said to reign. Ow- 
ing to their tropical situation, the snow line 
of the Ecuador mountains is very high, and 
human habitations are met with at 13,360 feet. 
Generally speaking, there are two seasons: the 
rainy season or winter, lasting from December 
to May, and the dry season, from June to 
November, Only in the elevated vaEeys, how- 
ever, are the seasons marked with distinctive 
regularity. 

Flora. The flora of Ecuador does not differ 
essentially from that of other western coun- 
tries of South America, and resembles that of 
Colombia and Peru. In the lower portions, in 
the east and on the foothills, the vegetation 
is purely tropical. Thick forests of cabinet 
woods and of medicinal plants occupy a con- 
siderable portion of the territory. Above 6000 
feet the vegetation is more northern, while above 
10,000 feet trees are seldom met with, and tho 
vegetable life consists of shrubs and coarse 
grasses. 

Fauna. The fauna includes the common South 
American bpeeies, such as several varieties of 
monkey, the jaguar, tapir, llama, vicuna, alpaca,. 
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etc. Birds, whicit include the condor and a large 
number of humming birds which are restricted 
to individual volcanic cones, are represented in 
ntimerous species. 

Geology and Mineral Besources. The Andes 
contain Archaean gneisses and granites and sedi- 
mentary strata of Paleozoic and Mesozoic age, 
all closely folded and broken in many places by 
eruptions of volcanic rocks. The coast and the 
eastern plains are floored by Cretaceous and 
Tertiary strata. 

Very little has been done to develop the min- 
eral resources of Ecuador, but their value is 
known to be very great. In the Province of 
Esmeraldas there are placer deposits of gold 
along the Santiago, Uimbi, and Coehabibi rivers, 
which are worked by hydraulic methods, and 
near Zaruma, Province of Oro, gold quartz is 
mined by an American company. The export of 
gold in 1903 was over $700,000, but in 1910 
it was only a little more than $250,000. Copper, 
iron, coal, and petroleum are believed to occur 
in quantities to warrant exploitation. Plati- 
num is found in the Esmeraldas washings, and 
a small amount of silver is exported. 

Agriculture. The resources of 

Ecuador are considerable, ine soil is of singu- 
lar fertility and produces a large variety of 
crops- The principal product is cacao, which 
is cultivated chiefly in the provinces of Manabi, 
Guayas, and Oro; its production has been 
steadily rising; the exports of 1911 amounted 
to 39,500 metric tons and the value of the 
exports approximately $9,000,000. Next in im- 
portance is coffee, which is cultivated in several 
districts, the value of the exports being ap- 
proximately $700,000 in 1911. The conditions 
for sugar cultivation are very favorable, and 
the industry is gradually extending. Tobacco, 
ivory nuts, rice, Indian com, as well as the com- 
naon cereals, such as wheat, barley, oats, and a 
number of medicinal and industrial plants, are 
also raised for the home market, as well as for 
export. The rubber tree abounds, and the col- 
lecting of rubber and planting of rubber trees 
is a growing industry; in 1911 the export of 
rubber was nearly $1,000,000 in value. The 
cattle and sheep holdings are large, and con- 
siderable alfalfa is cultivated. Cheese is a 
staple food. 

Manufactures, Commerce, and Transporta- 
tion. With the exception of some coarse fabrics 
for native consumption, and straw braid used 
for the maniifactiiriTig of Panama hats and 
other straw artich'."*, Ecuador has hardly any 
manufactures. The commerce, although steadily 
increasing, is as yet unimportant. The exports 
consist chiefly of cacao, vegetable ivory, India 
rubber, coffee, Panama hats, and rubber. Some 
gold is also shipped. The exports increased 
from 14,952,514 sucres (48.7 cents) in 1893 
to 29,115,714 in 1911. The imports, consist- 
ing mostly of textiles, metal ware, and nec- 
e^aries of life, rose during . the same 
period from 10,052,163 sucres to 23,240,133 
Efueres. The trade is mostly with France, Ger- 
many, Great Britain, and the United States. 
The commerce with the United States has in- 
creased als follows: Imports from Ecuador in 
1890, $836,437; in 1913, $3,037,689. Exports 
from the United States in 1890, $903,159 ; in 
1913, $2,553,785. The United States imports 
most of Ecuador's rubber and a considerable 
portion of its cacao, and exports to it railway 
supplies and foodstnffe. The chief ports are 
VbiL. Vn. — 30 


Guayaquil, Manta, and Esmeraldas. The moun- 
tainous surface of the country is unfavorable 
to the development of transportation facilities. 
The roads are mostly for pack animals, being 
almost impassable during the rainy season* 
The chief road runs from Quito (q.v.), the cap- 
ital, towards Guayaquil and the ocean. Of open 
railway lines Ecuador has only about 500 miles, 
of which the line from Durdn (opposite Guaya- 
quil) to Quito is about 375 miles; this line 
in 1912 was in operation to within 15 miles of 
Quito. There is telegraph communication be- 
tween Quito and Guayaquil, and also with Co- 
lombia, while Guayaquil has cable connection 
with Panama and Peru. The length of the land 
telegraph lines in 1910 was 3400 miles with 60 
telegraph stations. Telephonic systems are in 
operation in Quito and Guayaquil. 

Government. The constitution dates from 
1830 and has been frequently altered. The 
present constitution was adopted in December, 
1906. The executive authority is shared by 
the President with a responsible ministry. The 
President is elected directly for a period of four 
years. The Congress consists of two houses. 
The members of the Senate (two for each prov- 
ince) are elected directly for four years. The 
House of Pepresentatives consists of members 
elected directly for two years, at the rate of one 
deputy for every 30,000 inhabitants, with a 
supplemental deputy for every additional 15,000 
inhabitants or more. The Indians, being prac- 
tically in a condition of slavery, are unrepre- 
sented. Congress meets annually, at Quito, on 
August 10, but can be summoned for an extra 
session by the President. The voting franchise 
is restricted to every male citizen of 21 years 
of age who is able to read and write. The local 
administrators, from the governors of the prov- 
inces down to the lieutenants of the parishes, 
are all appointed by the President and removed 
at his discretion. For administrative purposes 
Ecuador is divided into 16 provinces, besides the 
Galdpagos Archipelago, which is administered by 
a territorial chief. For the administration of 
justice there are a supreme court of five judges 
appointed by the Congress, six superior courts 
or courts of appeal, whose judges are also ap- 
pointed by the Congress, and a number of com- 
mercial and other inferior courts. 

Army and Havy. For military defense 
Ecuador has a standing army of about 3800 men 
and a national guard about 100,000 strong. The 
navy consists of a torpedo boat and a transport- 
For National Coat of Arms, see Colored Plate in 
article BDeraldry. For National Colors, see 
Colored Plate of Flags. 

Finance. The revenue of Ecuador is derived 
mostly from customs duties (about 70 per cent 
from this source) and to some extent from taxes 
on real estate and from government monopolies 
and property. The budget for 1913 estimated 
the revenue at a sum equivalent to $9,921,000 
in United States currency, and the expenditure 
at a like sum. Ecuador’s share of indebtedness 
at the dissolution of the Republic of Colombia in 
1830 amounted to £1,824,000 ($8,883,000). In 
1854 the bondholders finally secured from Ecua- 
dor a formal recognition of its debt. In. 1867 
payment on the debt ceased, and the arrears 
amounted in 1891 to £428,640. By an arrange- 
ment with the creditors in 1892 the principal 
was reduced to £750,000, which sum was after- 
ward further reduced. In 1904 the entire for- 
eign debt amotinted to 8,566,000 sucres, h^d 
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entirely by the Guayaquil and Quito Haihvay 
Company. In 1911 a new loan of 3,000,000 
sueres was contracted with Speyer & Co., of 
New York. The total indebtedness was stated 
ill 1914 at 40,025,000 sucres, equivalent to i?19,- 
780,000 in United States currency. Ecuador 
adopted the gold standard in 1900. The silver 
coinage has been almost entirely superseded by 
gold. The circulation in 1910 was: gold, 5.0ST,- 
000 sucres; silver, 2,783,000; paper, 9,835,000. 
The Banco del Ecuador and the Banco Comer- 
cial y Agrieola, with a combined capital of 
8,000,000 sucres, issue notes for circulation, 
which amount now to about 10,000,000 sucres. 
There are two other leading banks. 

Weights and. liCeasures. The Law of 1898 
established the gold standard with a gold 
coin, the condor, containing 7.3224 grams of fine 
gold and equivalent in value to the English 
pound sterling; the silver sucre, one-tenth of 
the value of the condor and the designated unit 
of value { value, 48.7 cents in United States cur^ 
reney) ; and nickel and copper coins, fractions 
of the sucre. The metrical system, adopted iu 
1856, is used only in ofiieial publications. The 
current measures and weights are essentially 
the same as in the United States. The unit for 
linear measure is the vara (yard) ; for weight, 
libra (pound) ; for capacity, fanega (4.44 cubic 
feet ) . 

Education. Elementary education is gratu- 
itous and obligatory. There are a university at 
Quito and a number of secondary schools; the 
elementary schools number over 1000 and have 
an attendance of about 70,000. Education is at 
a low ebb. 

Population. The population (official esti- 
mate in 1900) by provinces is given as follows: 


CarcH 

Imbabura 

Picfaiacha 

Le6n 

Timguragtia . . . , 

Chimborazo 

Cafiar 

Azuay 

Loja 

Total. 


40.000 Bolfvar 43,000 

68.000 LosRfos 32,800 

205,000 Oro 32,600 

109,600 Guayas — 98,042 

103,033 Manabf 64,123 

122,200 Efittneraldas 14,600 

64,014 Oriente 80,000 

132,400 Galdpagoa Islands 2,000 

66.000 


1,277,800 


^In 1910 the population was estimated at 
1,500,000. The population of the territory of 
the GaMpagos is given as 400. Principal cities: 
Quito, 70,000 ; Guayaquil, 80,000 ; Cuenca, 30,000 
(these being estimates for 1910) . The whites num- 
ber about 100,000: those of mixed origin about 
400,000 ; while the remainder consists of Indians 
and a small number of negroes. The prevailing 
language of Ecuador is a Peruvian dialect. 
There are said still to be eommunities of pure 
Quichuas. The Cayapas and the Tochi are prob- 
ably descended from the ancient conquered peo- 
ples of Ecuador. The civilized Indians, belong- 
ing generally to the Quitus race, form the great 
laboring class. In the Amazonian valleys sev- 
eral tribes — the Oregones, Encabell dos, etc. — 
are related to those of western Brazil. In the 
east, too, generally are found the Jivaros, Za- 
paro, Abiquira, and other peoples who are sup- 
posed to be of the Tupi and the Carib races. 
They wtere formerly progressive and prosperous, 
btit have greatly deteriorated since the expul- 
sion of tlie Jc^iits in the latter part of the 
eighteenth century. 

History. The" history of Ecuador up to the 
coming of the Spaniards is involved in obscu- 
rity. Whatever there was among the natives 


in the way of writings and records which dealt 
with their earlier experiences the fanatical mis- 
sionaries converted into ashes. There is, how- 
ever, among the Indians the tradition that cen- 
turies prior to the coming of the Europeans 
there had existed a strong kingdom in what is 
now Ecuador, called Quito, which in the tenth 
century was overthrown by a coast people 
known as the Caras. The kings of the Caras 
occupied the throne until 1475, when, after a 
long and desperate resistance, they succumbed 
to the Inca armies of Peru, led by Huayna Capac 
the Great, who added Ecuador to his dominions, 
establishing his capital at Quito. At his death 
his territories were divided between his two 
sons, Huasear, who held Peru, and Atahualpa, 
wLo reigned at Quito. They soon fell out, 
prosecuting war after war against each other, 
the former being at last overthrown in 1532. 
It was at this junction that Pizarro, having 
with a handful of men embarked upon the 
conquest of the realm of the Incas, arrived on 
the scene. He seized Atahualpa at Cajamarca, 
and in 1533 he put him to death. The vast ter- 
ritories of the unfortunate Inca were added to 
the Spanish Empire. They were erected into 
a presidency, with Quito as capital, and sub- 
ordinate to the Viceroy of Peru. It remained 
thus until the outbreak of the great revolu- 
tion which freed South America from Spanish 
rude. 

The defeat of the Spaniards in the battle of 
Pichincha in 1822 liberated the Province of 
Quito, which joined New Granada and Vene- 
zuela in forming the Republic of Colombia, or- 
ganized under the auspices of Bolivar. In 1829 
Venezuela withdrew from the confederation, and 
in 1830 the independent Republic of Ecuador 
was constituted. Then there followed a num- 
ber of struggles between rival political leaders, 
of whom the chief were Flores and Roeafuerte, 
which demoralized the country, destroying all 
security of person and fortunes. The Ecuado- 
rians, however, were not content with fighting 
among themselves; they interspersed their local 
outbreaks with wars against their neighbors, 
Peru and Colombia. In 1845 Vicente Roca be- 
came President, and one of the T-Y' r' '“.r 
acts of his regime was the convent t . : ■ 1 

land for the abolition of slavery. 

From 1850 the struggle between the Clerical 
and Liberal parties became bitter. In that year 
Biego Noboa, of the Clerical party, having seized 
the presidency, was overthrown by tbe Liberals 
under General Urbina. The power rested with 
the latter party till 1860, when there occurred a 
general breaking up, with several leaders clairn- 
ing the presidency. The Clericals fi.nally tri- 
umphed, electing Dr. Garcia-Moreno, who became 
distrusted before the end of his term. Forcing 
his own election a second time in 1869, he en- 
deavored to establish a religious despotism, hut 
was assassinated in 1875. Numerous revolutions 
took place during the nexrt twenty years, and in 
1895-96 a new civil, war broke out between the 
two parties, resulting in a Liberal triumph. 
The Liberal leader. General Eloy Alfaro, as- 
sumed dictatorial powers, and was elected to the 
presidency in 1897. He pursued an active anti- 
clerical policy, and his term was disturbed by 
various Clerical uprisings, one of which caused 
troubles with Colombia (1899). In 1901 Gen- 
eral Leonidas Plaza, the administration candL 
date; was elected to the presidency and quietly 
assumed .office (August 31). His anti-Clerical 
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policy continued that of his predecessor; civil 
marriage and divorce were introduced, and in 
1904 all religions were made equal before the 
law. The establishing of new monasteries and 
convents was forbidden in the interest of the 
economic conditions of the country, and all 
church property was finally declared to be the 
property of the nation. In 1905 the Clericals 
were successful in electing to the presidency 
Lizardo Garefa, a wealthy merchant, who was 
overthrown in January, 1906, by an uprising led 
by ex-President Alfaro, who was declared su- 
preme dictator by the army. In 1911 Alfaro se- 
cured the election of his candidate, Emilio Es- 
trada, who was unpopular, but who assumed the 
presidency after a popular tumult, marked by 
the assassination of a number of leaders, which 
secured the written abdication of Alfaro. The 
death of Estrada again plunged the country into 
revolution. General Plaza took charge of affairs 
and General Montero issued a pronunciamiento 
against the government (December, 1911). About 
1090 revolutionists were slaughtered at Guaya- 
quil by a strategy of Plaza, after which the 
British and United* States consuls intervened and 
arranged a capitulation. This was violated be- 
fore completion and General Montero was shot, 
while Alfaro, who had joined the revolutionists, 
and a number of other leaders were taken from 
prison and assassinated by a mob at Quito. 
General Plaza, the provisional head of the gov- 
ernment, was again elected constitutional presi- 
dent in 1912. He took steps to reestablish the 
credit of the country and in 1913 signed a con- 
tract for cleaning up Guayaquil ( q.v. ) . Late in 
this latter year new revolts took place and con- 
tinued in 1914, considerable fighting taking place 
at Esmeraldas, which was alternately in the 
hands of the rebel and the government forces. 
The present good condition of Ecuadorian fi- 
nances is largely due to the initiative and ability 
of Hie American railway builder and financier, 
Mr, Ardier Harman, who has taken a deep 
interest in Ecuador's welfare. 

Bibliograpliy. P. P. CfevaHos, Geografia del 
Ecuador (Lima, 1888) ; T. Child, The Spanish- 
American Republics (Hew York, 1891); T. 
Wolf, Geografia y geolagia del Ectmdor (Leip- 
zig, 1892) ; id., Viages cienitflcos por la rep4Mica 
del Ecuador (Guayaquil, 1879); Wappaus, 
“Ecuador,” in Stein, Handbuch der GeograpMe 
(Leipzig, 1871); Beiss and Stfibel, SochgeUrge 
der RepubliJc Ecuador (Berlin, 1892—98); Mon- 
nier, Des Andes an Pard (Paris, 1890) ; Whym- 
per, Travels amongst the Great Andes of the 
Equator (London and Hew York, 1892) ; Hol- 
berg, Nach Ecuador (Freiburg, 1897) ; P. F. 
Cevallos, Resum en de la historia del Ecuador 
(6 vols., Guayaquil, 1886) ; id., GompendAO de la 
historia del Ecuador (Quito, 1900); Dawson, 
Bouth American Republics (Hew York, 1904) ; 
C. EL Akers, History of Bouth America, 185 Jf- 
1904 (2d ed., London, 1912); Hans Meyer, In 
denir Eoch^Anden von Ecuador (Berlin, 1907) ; 
F- Gonz&lez Suarez, Historia general de la re- 
del Ecraador (7 vols., Quito, 1890-1903) ; 
id.,* AtlcBS ArqueoUgico Ecuatoriano (Quito, 
1892)'; Jam^on, Byno^ysis Plantarum Quiten- 
sium (Qt^, 1865) ; Handbook of Ecuador (Bu- 
reau of AnaericaJi Republics, Washington, 1896) ; 
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ECTJMEHYCAL GOXFHCSCL. See Oouisroru 

EO'ZEMA (Hed-Tak; from Gk. ehzetna. 


skin disease, from eK^etp, elzzein, to boil out, from 
€K, ek, out 4- to boil}. An inflamma- 

tory disease of the skin characterized by a 
number of cutaneous lesions, such as macules, 
papules, pustules, vesicles, scales, and crusts, 
generally with exudation of serum and intense 
itching. It is the commonest skin disease and 
represents from one-half to one-third of all cuta- 
neous affections. It may be acute or chronic in 
its course. It is divided into four elementary 
types — erythematous, papular, vesicular, and 
pustular; but there are several secondary types, 
such as squamosum, rubrum, parasiticum, se- 
borrhoeieir*' * neuroticum, diabeti- 
corum, ■..•It.* ‘ . t verrucosum, and 

sclerosum. Among internal causes of eczema are 
alcoholic erages, dietetic errors, medicines, 
visceral disorders, gout, scrofula, and neuras- 
thenia. Prom the belief that a “humor of the 
blood^’ caused eczema, it has been commonly 
called “salt rheum.” Among external causes 
are scratching, heat, cold, friction, and pres- 
sure, acids and poisons, and animal and vege- 
table parasites. Treatment must be directed 
to the particular form of the disease. In all 
cases strict dietetic and hygienic rules must be 
followed; causes must be removed or treated 
with a view to removal; laxatives, iron tonics, 
bitter principles, and electricity are used. Lo- 
cally, antiseptic powders, zinc, salicylic acid, 
permanganate of potash, tar, iehthyol, thymol, 
oil of cade, bismuth, mercury, lead, carbolic 
acid, sulphur, and green soap are among the 
drugs used. Each case must be intelligently 
studied if treatment is to succeed. 

EDAJMC, Dutch pron. S.-dam'^. A town of the 
Netherlands in the Province of North Holland, 
near the Zuyder Zee, 12 miles north-northeast 
of Amsterdam (Map: Netherlands, D 2). Its 
Beformed church of St. Nicholas, with large 
painted windows, is among the finest in North 
Holland The town is chiefly known through 
its cheeses and its cheese fair. Other industries 
are shipbuilding, leather naanufaeture, rope and 
sail making. Pop., 1900, 6444; 1910, 6623. 

EDAM CHEESE. See Cheese; Cheese 
Making. 

EDAFH'IC (from Gk. edaphos, foun- 

dation, soil). In botany the term is used with 
reference to local influences, especially those 
that reside in the soil, that affect the growth 
and distribution of plants. The soil itself exerts 
such I'Toufj'-i (1) its chemical com- 

positi('n amJ (2; it- physical nature. The 
latter is probably the more important, for the 
size of the soil particles and their looseness 
or compactness determine the amount of water 
the soil will absorb and retain. The^ former 
seems of importance only where certain salts 
are present in excess, as in alkaline depres- 
sions, salt marshes, or where acids are partic- 
ularly abundant, as in certain typ^ swamps. 
The amount of humus in a soil is important in 
changing both the chemical and the physical 
nature of the soil. 

Edaphic influences, being local, are contrasted 
with climatic, -which are -widespread; e.g., a 
cypress swamp is edapMe, and a desert is 
a climatic, area. See Eoologt ; DisrsBiBU'iioN 
OF Plants. 

EIKDA. A title applied to two distinct works 
in Scandinavian literature, the Edda ascribed to 
Ssemimd the Wise and the Edda of Snorri 
Sturhison. They are also called respectivdy 
the Poetical and the Prose, and the Elder aild 
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the Younger Edda. The latter of these, to which 
alone the name Edda is properly applied, treats 
of Scandinavian mythology and of the language 
and modes of composition of the ancient skalds 
(q.v.). Its original purpose was to serve as a 
guide for young poets. Accompanying this Edda 
are four grammatical treatises, which are fre- 
quently included in modern editions. They have 
also been published separately, with critical in- 
troductions and notes (Copenhagen, 1884-86). 
As its second name implies, the Prose Edda is 
ascribed to the Norse historian and politician 
Snorri Sturluson (q.v.), who flourished in the 
first half of the thirteenth century. Originally 
it consisted of three main parts: (1) Gylfa- 
ginning (the deception of Gylfi), in which va- 
rious exploits of the gods and goddesses are 
related to a mythical Swedish king Gylfi, who 
is supposed to visit Asgard; (2) SJcdldska- 
parmdl (the language of poetry), in which an 
explanation is given of many of the figures of 
speech used by the skalds; (3) Edttatal (list 
of metres), a catalogue of the different kinds 
of metres used by the skalds. Snorri’s treat- 
ment of the mythology is often inaccurate and 
is not free from contradictions. This is, how- 
ever,. in spite of its evident faults, one of the 
most important monuments of Old Norse litera- 
ture. The Prose Edda was first published by 
Eesenius in Cop( in 1665. This edition 

includes a rrau'-Kiticm into Latin by the editor 
and others. The next edition was published in 
Sweden (1746). The first modem critical edi- 
tion is that of Pask, published at Stockholm in 
1817. Tlie most complete modern edition is 
the Arna-Magnaean (Copenhagen, 1848-87), in 
3 vols,, with a Latin translation and notes. 
Finnur J6nsson has edited both the Eddas, with 
German notes (1880-90). E. Wilken’s Die 
Presaische Edda in Aussuge (1877—82) contains 
the first two parts, with a German glossary. 
The standard German translation is Simrock’s 
(1851). The Ckglfaginning was translated into 
French by Bergmann (2d ed., 1871). The myth- 
ological part has been translated into English 
by Dasent (1842) and by Blackwell (in Mallet’s 
Northern Antiquities). R, B. Anderson’s ver- 
sion (1880) includes the narrative portion of 
the Poetical Diction and several minor parts. 

The Elder Edda is a collection of mytholog- 
ical and heroic Scandinavian songs, 33 in all, 
the date of whose composition in their present 
form may probably be referred to different 
periods between the tenth and the thirteenth 
centuries. The view that assigns to them a 
great antiquity is no longer held by scholars. 
The arrangement of the whole is very unsystem- 
atic, and the text is in many parts corrupt. 
Vigffisson, in the Corpus Poeticum Boreale, vol. 
i (1883), tried to rearrange the parts, but his 
attempt is regarded as ingenious rather than 
convincing. These songs, which were discovered 
and first brought to the notice of European 
scholars in 1643 by Brynjdlfr Sveinsson, Bishop 
of Skalholt, in Iceland, were incorrectly sup- 
posed by him to be the work of Ssemund the 
Wise (1055—1132). His application to them of 
the name Edda is also improper, as that title, 
whdeh pxob^ly means ‘‘poetic guide,” belongs 
only to the prose work. The etymology of the 
word that connects it with “great-grandmother” 
is no longer taken seriously. The unique manu- 
script in which the Elder Edda is contained is 
called the Codex Regius and is lodged in the 
Royal Library at Copenhagen. A splendid litho^- 


graphic facsimile edition, with a diplomatic 
text, was issued in 1891 under the editorship 
of Wimmer and Jonsson. A facsimile of a 
fragm(-ia or another manuscript of the Edda 
wa.- j[>ublish.c*d five years later by Jdnsson. The 
collection was first published entire at Stock- 
holm in 1818 by A. A. Afzelius, and at Copen- 
hagen by the Arnii-’MagUci-an Commission in 
1777-1828, with a Latin traii-lation, glossaries, 
etc. Complete editions were also published by 
Munch (1847), Liining (1859), Mobius (1860), 
and Svend Grundtvig ( 1867 ) . But all former 
editions have been superseded by that of Sophus 
Bugge (1867). Hildebrand’s edition (1876) is 
accompanied by a valuable glossary by H. Ger- 
ing (2 ed-, 1896). Consult also: Better and 
Heinzel, Saemundar Edda (2 vols., Leipzig, 
1903); Sijmons and Gering, Die Lieder der 
Edda (2 vols., Halle, 1903—06), and Gering, 
Vollstdndiges Worterbuch zu den Liedern der 
Edda (Halle, 1903), containing both text and 
vocabulary; Genzmer, Edda, ubertragen, mit 
Einleitungen mid Anmerlcungen, von A. Heusler 
(Jena, 1912). In German the best rmhb'rinij is 
Simroek’s. Both Ettmiiller and the brothers 
Grimm have translated portions. The latest Ger- 
man versions are due to Gering (3d ed., 1912) 
and Genzmer ( 1912) . A Banish rendering of the 
mythical lays by Karl Gjellerup was issued in 
an illustrated edition in 1895. The standard 
Banish translation is Muller’s (1871). There is 
a French rendering by E. de Laveleye (1866). 
The earliest Englisli translation is Cottle’s 
(1767). A complete English translation by 
Ben Thorpe was published in 1866; another 
translation was begun by Collingwood (London, 
1908). Several of the lays are translated by 
R. B. Anderson in his 'Northern Evthologg 
(1875). In the Corpus Poeticum an I'ligli^h 
rendering is given by F. Yorke Powell, in which 
the arrangement of TiL^rr!>*-iirr'> text is followed. 

For a discussion of the question of the pos- 
sible non-Scandinavian origin of the Elder Edda, 
consult Bugge, Home of the Eddie Lays, trans. 
by Schofield (London, 1899). For a general 
account in English of the scope of the Edda, 
consult W. Faraday, The Edda (London, 1902). 
For a comparative study of the language and 
grammatical forms, consult Noreen, Geschichte 
der nordischen Eprachen besonders in altnordis- 
cher Zeit (3d ed., Strassburg, 1913). See also 
Scandinavian and Teutonic Mythology. 

ED'DOES. See Cocoo. 

EIKDY, Clabence (1851— ). An Ameri- 

can organist and composer, bom at Greenfield, 
Mass. He studied under Budley Buck in Hart- 
ford, counterpoint under Haupt, and piano 
under Loeschborn in Berlin. In 1894 he was 
made organist of the First Congregational 
Church in Chicago, where he also was director 
of the Hershey School of Musical Art from 
1875 to 1908. In 1908 he took up his residence 
in New York. Mr. Eddy’s series of 100 organ 
recitals, with entirely different programmes, 
given in 1877—79, is one of the most memorable 
achievements in the history of American music. 
He composed organ music, translated Haupt’s 
Counterpoint, Fugue, and Double Counterpoint 
(1876) , and published? The Church and Concert 
Organist (1882-85), The Organ in Church 
(1887), etc. 

EDDY, Henby Thbnee ( 1844- ) , An 

American smentist, bom at Stoughton, Mass. 
He was educated at Yale University and Shef- 
field Scientific School and later took a further 
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scientific course in Berlin and Paris. After 
holding a professorship in mathematics, astron- 
omy, and civil engineering at the University of 
Cincinnati (1874-90), and acting as dean of 
the academic faculty of that institution (1874- 
77, 1884-89), he became its president in 1890. 
He was also president of the Pose Polytechnic 
Institute at Terre Haute, Ind., from 1891 to 
1894, when he accepted the chair of f'lgbn ^ r-ug 
and mechanics at the University of Minnesota. 
He became dean of the Graduate School of the 
latter university in 1906. His works include: 
Analytical Geometry (1874); Researches in 
Graphical Statics (1878); Thermodynamics 
(1879); 2^eue Cortstructionen aus der graphic 
schen Statik (1880); Maximum Stresses under 
Concentrated Loads (1890); Theory of the 
Flexure and Strength of Rectangular Flat Plates 
Applied to Reinforced Concrete Floor Slabs 
(1918). 

EBBY, Ma r y Baker (c.1821-1910) . The 
founder of Christian Science. She was born at 
Bow, near Concord, K. H. In 1843 she mar- 
ried Col. George W. Glover of Charleston, S. C., 
where she resided tmtil his death. From that 
time Mrs. Eddy made her home in Kew Hamp- 
shire and Massachusetts. In 1877 she married 
Br. Asa G. Eddy. Mrs. Eddy gives 1866 as 
the date when she discovered what she after- 
w'ard presented to the world as the science of 
Christianity. She founded the First Church 
of Christ, Scientist (the “Mother Church”), in 
Boston in 1879 and opened the Massachusetts 
Metaphysical College there in 1881. She is 
most widely known as the author of Science 
and Health with Key to the Scriptures. The 
first edition of this work was published in 
1875, and since then it has been often reprinted, 
with occasional revisions of its wording before 
her decease. It sets forth the Christian Science 
interpretation of the Holy Scriptures and this 
method of healing. Mrs. Eddy’s followers be- 
lieve that living in strict accord with Christian 
Science will not only improve their moral and 
spiritual condition, but will insure physical 
welfare. Mrs. Eddy’s other publications are: 
Peoples Idea of God (1886); Christian Heal- 
ing (1886) ; Retrospection and Introspection 
(1891); Unity of Good (1891); Rudimental 
Divine Science (1891); "No and Yes (1891); 
Church Manual (1895) ; Miscellaneous Writ- 
ings ( 1896 ) ; Christ and Christmas ( 1897 ) ; 
Christian Science versus Pantheism (1898); 
Pulpit and Press (1898) ; Messages to the 
Mother Church p9CK); 1901; 1902); The First 
Church of Christ, Scientist, and Miscellany 
^913). Mrs. Eddy died Dec. 3, 1910, ’at New- 
ton, Mass., leaving the bulk of her estate to 
he used for extending the world’s knowledge of 
the religion which she taught. Consult Life by 
Wilbur (4th ed., Boston, 1913). See Christian 
SCEENCJE. 

EBBY, Bichaed (1828-1906). An American 
UniversaHst clergyman, bom at Providenc^ 
B. I. During the Civil War he was chaplain 
of the Sixtieth New York Volunteers, and of 
this regiment he wrote a history. After 1877 
Me was pS^ident of the Universalist Historical 
Society and after 1887 editor of the Universalist 
Register^ piddished: History of Universal- 

ism in America, 16S$-1886 (1884^86) ; Alcohol 
in History ( 1887 ) ; UniversaZism in Gloucester, 
Mcbss. (1892) ; History of Universalism, 120— 1890, 
AJ>. (1894); Life of Thomas J. Sawyer, D.D., 
and GaroUne M. ^i^icuer (1900). He was a 


contributor to the first edition of the New 
Inteexationae Excyclop^dia. 

EBBY, Thomas Meabs (1823-74). An 
American clergyman, born in Newton, Hamil- 
ton Co., Ohio. He entered the Methodist min- 
istry, joining the Indiana conference in 1842. 
For a term he was pastor at Jeffersonville, 
where he became intensely interested in prison 
reform. In 1854 he was agent for the Ameri- 
can Bible Society. He was editor of the North- 
western Christian Advocate from 1856 to 1868. 
In 1872 he became one of the missionary secre- 
taries of his denomination. In the meantime 
he held important pastorates in Baltimore and 
Wasliington. D. C. Consult The Life of Thomas 
M. Eddy, D.D., by Charles N. Sims (New York, 
1880). 

EBBY, William Abner (1858-1909). An 
American meteorologist, bom in New York. He 
took a preparatory course at the University of 
Chicago. Beginning experiments in kite flying 
in 1890, he gave special attention to problems 
of air currents and air layers, and in 1896 
he first took pictures of the earth by con- 
trolling a camera attached to one of his kites, 
some of which attained a height of nearly 7000 
feet. In 1903 he came to the conclusion, from 
the actions of an aeroplane model which he had 
released from a large flying kite, that eventually 
the aeroplane would be a practicable means of 
travel. He also investigated the relation of 
high>air temperature to fiiat on the earth and 
constructed various devices to measure earth 
tremors. 

EBBY CTJERENTS. See Foucault Cur- 
bents. 

EB'BYSTONE. See Lighthouse. 

EBELEEBT, a'del-f41t, Albert Gustav Aris- 
TED (1854-1905). A Finnish portrait, land- 
scape, and genre painter, bom at Helsingfors. 
He studied at the Academy of Fine Arts in Ant- 
werp and then under G^rOme in Paris, where 
he lived many years. He first attracted atten- 
tion with a portrait, ‘^Pasteur in his Labora- 
tory,” but is at his best in studies of the life 
and scenery in his native country, painted with 
the freshness of vision of the North combined 
with a strong sense of the pictorial learned from 
the French. Among the best are: “Bivine 
Service on the Seashore” (1882, Luxembourg 
Museum) ; “The Women in the Churchyard”; 
“Christ and the Magdalen,” treated as a Fin- 
nish legend (both, in Helsin^ors Museum) ; 
and the “Laundry,” which made a sensation in 
Munich in 1893. Edelfelt was very versatile 
and is also known as a water-color and pastel 
artist. He received a first-class medal in Paris 
in 1889 and was made Commander of the L^on 
of Honor in 1901. 

EBELMANNTy a'del-m4n, Johann Christian 
(1698-1767). A German rationalist, bom at 
Weissenfels. He studied theolo^ at the Uni- 
versi^ of Jena, resided for a time with Count 
Zinzendorf at Hermhut, and parfdeipated in 
the translation of the Berleburg Bible. Soon 
after he tamed weaver, donned a Mennonist 
smock frock, and <^ntinued authorship only at 
the request and with the support of interested 
friends. Having come to Neuwied, he was there 
compelled by the Count to draw^ up a confession 
of faith ; and when this was printed, without his 
consent and in a garbled version, he retorted by 
publishing the true copy with annotations as 
an Ahgenotigtes, jedoch andem nicht wieder auf- 
qendtigtes Glaubensbehemitnis (1746). Pers^ 
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cuted as a freethinker, he fled to Altona, where 
he lived in concealment, not venturing into Ham- 
burg by day for fear of the derision of the work- 
men from the cordage factories. In 1749 he went 
to Berlin, where Frederick II, though forbidding 
him to publish further, tolerated him, on the 
ground, it is said, that fools had to be endured. 
He was described as a choleric and laborious per- 
son. He was among the first German opponents 
of positive religion, which he denounced as 
superstition. His views were not new, but were 
proclaimed with a blasphemous emphasis which 
attracted brief attention. Among his other 
works are: Moses fnit aufnedecJzIcr/i AngesioJit 
(1740); CJiristus und Bvhal (174lj; Die Gott- 
Uchkeit der Vermmft ( 1742) . ‘ ■ ' r. ■ ' y 

edited by Klose, appeared in B i' h 

EDELWEISS, a'del-vis (Ger., noble white, 
from edel, noble + v^eiss, white), Leontopodium 
alpinum. An Alpine perennial woolly plant of 
the Composite family, found in Switzerland, the 
Tirol, Carinthia, Alpine Austria, and Siberia. 
It bears heads of flowers surrounded by woolly 
bracts and sage-green leaves. It is famous, not 
for its beauty, but because of its scarcity and 
the difficulty of obtaining it in its elevated 
haunts, and is so rare in Switzerland that several 
cantons protect it by law. It is readily culti- 
vated in gardens in America and Europe. In 
Swiss poetry and legend it plays a prominent 
part. 

EDETidA. See (Edema. 

ECDEUsT (Heb. ^eden, delight).^ According to 
the biblical account, the first residence of man. 
On the supposition that the narrative in Genesis 
describes a real country, endless views have been 
brought forward in regard to the situation of 
Eden. In Ethiopic Enoch xxxii, 3, the “garden 
of righteousness” is placed in the northeast 
far beyond the Erythraean Sea. tlosephus and 
several of the fathers conceived of the river of 
Eden as the earth-encircling ocean and looked 
for Eden itself somewhere between the Ganges 
and the Kile. Calvin, Huet, Bochart, and others 
have, with slight differences of detail, decided in 
favor of southern Babylonia, not far from the 
Persian Gulf; Eeland, Calmet, Hales, Bunsen, 
Keil, in favor of Armenia, near the sources of 
the Tigris and Euphrates; and Le Clerc, in favor 
of the region near Damascus, while even Aus- 
tralia and the Horth Pole have been advocated. 
The description in Genesis (chap, ii) seems to 
assume the existence of a great river which 
forms the source of larger streams. The writer 
mentions four such streams — ^the Tigris, Eu- 
phrates, Gihon, and Pishon. The first two are 
well known, but it is not clear what he meant 
by the latter two. It has been supposed that 
he intended the Gihon for the Nile, as Josephiis 
already has it {Ant. i, I'-S), and if it be re- 
called that many centuries later Arabic geog- 
raphers supposed the Nile to have its rise in 
India, it would not perhaps be strange that the 
source of the Nile should have be^ unknown to 
this earlier writer. But it is by no means cer^ 
tain that he meant the Nile. Ear the Pishon, 
which “encompasses” the land of HavOah, some 
part of Arabia, the Arabian Sea has been sug- 
gested; and since the Persian Gulf is in cimei- 
form inscriptions called a river, it is not im- 
probable that a writer who had only heard of 
southern Arabia should call the body of water 
flowing around it a river. Glaser and others 
have maintained that Pishon is the Arabian 
Wadi Faisan. The Kanm has been claimed for 


Gihon on the ground that Cush is probably a 
wrong pronunciation for Hash, the country 
whence the Kassites came. However that may 
be, the original habitat of man for the biblical 
writer is likely to have been in the same region 
in which mankind dwelt before the dispersion. 
It has been supposed that Edinn was the 
Sumerian name of the plain of Babylon, but 
this is doubtful, though the identification of 
Eden with Edinn may be admitted. A con- 
nection has also been assumed between Eden 
and Beth Eden (Amos i. 5), the Eden of Ezek. 
xxvii. 23, and the “Sons of Eden” of 2 Kings xix. 
12. But in all of these passages it is probable 
that the Bit Adini of the Assyrian inscriptions 
is meant (see Assyeia), which can scarcely have 
had any relation to the Eden of Gen. ii. Of 
the vast literature on Eden, hut little is of 
value at present. It will be sufficient to refer 
to Delitzsch’s work Wo lag das Paradiesf 
(1881), alihoiigli his theory of the identifica- 
tion of GFion and Pishon with two of the canals 
of Babylonia is not tenable. Consult also the 
commentaries on Genesis by Dillmann, Holzin- 
ger, Strack, Driver, and more particularly that 
of Gunkel (3d ed., 1910). 

EDEN. A town in Hancock Co., Me., 35 
miles (direct) southeast of Bangor, on the Maine 
Central Railroad, the Atlantic Ocean, and on the 
line of the Eastern Steamship Company (Map: 
Maine, D 4 ) . Eden is situated on Mount Desert 
(q.v.) Island and it contains the village of Bar 
Harbor, the well-known summer resort. There 
are a hospital, public library, and a Federal 
building. Pop., 1900, 4379; 1910, 4441. 

EDEN, George. See Auckland, George 
Eden, Earl of. 

EDEN, Sib Robert (1741-84). An English 
baronet, the last proprietary Governor of Mary- 
land. He was the second son of Robert Eden, 
of Winderstone Hall, Durham. Before he was 
16, he obtained a commission in the Royal Regi- 
ment of Artillery; in 1758 he was raised from 
cadet to ensign in the Coldstream Guards, and 
in 1762 he was promoted captain. He served 
in Germany during the Seven Years^ War and 
soon after returning to England married the 
sister of Frederick, the sixth and last Lord 
Baltimore. His appointment as Governor of 
Maryland in 1768 was due to his family con- 
nection; but after his arrival in June, 1769, he 
displayed tact and ability in the stormy times 
which he came upon and endeared^ himself to the 
people by his prudence and kindliness. The 
most serious controversy in which he held out 
against the people was that over the JEees of 
public officers. In a proclamation of Nov. 24, 
1770, he asserted that it was his prerogative to 
settle such fees, and although he maintained 
his position until the institution of the pro- 
visional government, the colonists blfjTJi<.J only 
his advisers without becoming d 

against him. The death of Lord Baltimore in 
September, 1771, undermined the proprietary 
government, for the iojalty of the colonists did 
not extend to the illegitimate son, Henry Har- 
ford, who became the next proprietary, and dur- 
ing the absence of their Governor, who went 
home to act as an executor of his ' broth er-ya- 
law’s estate, great advances were made tqw^rd^ 
independence. He remained in the Colony* untR. 
June 23, 1776, when, Congress having ordered, 
bis arrest for his correspondence with British 
officers, and Maryland 'having definitely eom^ 
mitted herself to* the principles of the Revolution 
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and having virtually declared the proprietary 
government at an end, he escaped on a British 
war vessel. Shortly after his arrival in England 
he was created a baronet. During his term as 
Governor he had assumed the role of apologist 
for the Colony and had believed in its loyalty to 
the end. He returned to Maryland in 1784 on 
business, and died in Annapolis, on September 2 
of that year. Consult Steiner, ‘‘Life and Ad- 
ministration of Sir Robert Eden/’ in the Johns 
Hoplzins University Studies in Historical and 
Political Science, Idth series, nos, vii-ix (Balti- 
more, 1898). 

EDEiT, WnxiA3d:. See Auckland, Baeon. 

EDEN HALL, Luck of. See Luck of Eden 
Haix. 

E'DENTA^A, or BBH'TA (Lat. nom. pi., 
toothless, from e, out dens, tooth ) . An order 

of Mammalia, established by Cuvier, who re- 
marked that, although brought together by a 
purely negative character, the Edentata have, 
nevertheless, some positive mutual relations, 
particularly in the great claws which approxi- 
mate to the nature of hoofs; also in a certain 
slowness or want of agility, obviously arising 
from the peculiar organization of their limbs. 
He included among them, however, the mono- 
tremes, now entirely separated- The anteaters 
and pangolins are the only Edentata that are 
absolutely destitute of teeth; but none of the 
order have any teeth in the fore part of their 
jaws, and their teeth are comparatively imper- 
fect in structure, being destitute of enamel and 
distinct roots; they grow from a distinct pulp, 
are all alike, and (except in Tatu) are not pre- 
ceded by a set of milk teeth. The sloths alone 
subsist on vegetable food, the rest chiefly on 
insects or on animal substances in a decaying 
state. The Edentata form one of the smallest 
orders of mammals ; its headquarters are in 
South* America, but some species are found in 
Afri<^ and sdutbera Asia- All are clothed with 
coarse hair, wMA in the sloths and anteaters 
completely covers the body, in the pangolins is 
united into overlapping plates or scales, and in 
the armadillos is very sparsely sic^ttered over 
the body, which is otherwise protected by der- 
mal plates. The Edentata are generally ranked 
as the lowest of the placental mammals, not 
merely because of the condition of the teeth, 
bnt because the brain is small and poorly de- 
veloped, the cerebrum not nearly covering the 
cerebellum and being perfectly smooth- The 
order is generally grouped in five tribes or 
suborders: the sloths (Tardigrada) , which are 
characteristic of South America; the pangolins 
(Squamata), found only in Asia and Africa; the 
armadillos (Loricata), found from Texas south- 
ward in America; the true anteaters (Vermi- 
linguia ) , found only in South America ; and the 
aard-varks (Fodientia), found only in Africa. 
Mo living Edentate, are known in !torope. Con- 
sult: Rapp, Anutomie Untersuchunyen uher die 
Md&ntata {2d ed., Berlin, 1852); Mower, ‘‘Mu- 
tual Affinities of the Edentate/’ in Proceedings 
2k>dl&yical Soeiety of London (London, 1882); 
Thomas, “A Milk Dentition in Orycteropus,” in 
Pr 0 ee^tmgs Bo^<il Society of London, voL xlvii 
p^'ffiinckowstrom, Zur Anatomic der 
Bdentate^ •,^j€S 0 a> 1895) ; Windle, “Myology of 
the EdentatlS’^' In Proceedings Zoological Sooietg 
of London rfI*anclon, 1899 >; Beddard, Mam- 
mdUa (ib., 1992'>'; anthorities referred to 

under the varieus gratis, Sloth, etc. See 
Elate of Anteatebs^-* 


Eossil Edentata- Remains of fossil eden- 
tates have been found rarely in the Tertiaries of 
Europe and Africa. The centre of greatest de- 
velopment seems to have been South America, 
during ancient times as well as at present, 
though some imperfectly known forms, more 
nearly like the normal mammals in dentition, 
having incisor tcetix on both jaws and the nor- 
mal premolar and molar teeth, have been dis- 
covered in the Eocene deposits of North America. 
The paleontologic evidence does not support the 
hypothesis that the edentates represent primi- 
tive forms of mammals, but it does show that 
they have been derived by regressive evolution 
from higher normal eutherian types, and that 
they constitute a degenerate series of mammals, 
the exact origin of 'which is, however, unknown. 
See Degeneration as a Factor in Evolution; 
Extinction of Species. 

No fossil form of the sloths (family Brady- 
podidae) or anteaters ''L' » ■■■ • 

been found, but an ex:-- V 

riidse) presents characters intermediate between 
these two modern groups. They were mostly 
mammals of gigantic size, such as Megatherium, 
Mylodon (qq.v.), Scelidotherium, and Mega- 
lonyx, the remains of which are found commonly 
in the Pleistocene deposits of South America, 
and occasionally in the Pleistocene cave deposits 
of North America, as far north as Kentucky. 
The armored edentates, such as the armadillos 
and glyptodonts, are connected with the mega- 
theriums through Megalonyx, which has ossi- 
fied plates imbedded in its skin. These isolated 
plates became united into transverse rows in the 
armadillos and into a solid carapace in the 
<!lynh,(hirt-. The gigantic glyptodon (q.v.) and 
p.Jl ■ <1 f>cBdieurus, from the Pleistocene beds 
of Argentina, have the body inclosed in a solid 
massive carapace made of polygonal bony plates 
that are firmly soldered together in the adult 
animals, but loosely joined in the young individ- 
uals. The tail also is covered by heavy plates. 
The total length of the skeleton varies from 
12 to 20 feet. Armadillos with movable trans- 
verse rows of dermal plates are found fossil in 
the Tertiary deposits of Patagonia, and the 
earliest forms show no close points of relation- 
ship with the glyptodonts. The genera are 
Chlamydotherium, Dasypus, Eutatus, and Proeu- 
tatuSy of which the fiirst mentioned attained the 
bulk of a rhinoceros. Compare Ganodonta. 

Bibliography. Scott, History of Land Mam- 
mals of Western Hemisphere (New York, 1913) ; 
Matthew, “Ancestry of the Edentates,” in Ameri- 
can Museum Bulletin, vol. xii (ib., 191*2) ; A. *8. 
Woodw'ard. Outlines of Yertehrate Paleontology 
(Cambridge, 1808) ; Nicholson and Lydekker, 
Manual of Paleontology (Edinburgh, 1889); 
Am^hino, Enumeration synoptique des. espdces 
de mammiferes fossiles des formations Eocenes 
de Patagonie (Buenos Aires, 1894) ; Marsh, 
“The Stylinodontia, a Suborder of Eocene Eden- 
tates,” in American J ournal of Science, 4th 
series, vol. iii (New Haven, 1897). Consult also 
the reports of the scientific expeditions sent by 
the American Museum of Natural History, New 
York. Princeton University, etc, 

EGDENTON. A town, formerly a port of en- 
try, and the county seat of Chowan Oo., M. C-, 
115 miles (direct) east by north of Raleigh, on 
Albemarle Sound, and on the Norfolk and 
Southern Railroad, and on the lines of two 
steamship companies (Map: North Carolina, F 
1>. It contains a United States fish hateherji 
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and has extensive herring- and shad fisheries, 
cotton mills, a peanut factory, and considerable 
lumber interests. The water w^orks and electric- 
light plant are owned by the city. Founded in 
1712, Edenton was originally known as Queen 
Anne’s Creek and received its present name in 
honor of Charles Eden, an early Colonial gover- 
nor. Here was held, on Oct. 24, 1774, the fa- 
mous Edenton Tea Party, at which 52 women 
formally voted that they would not conform “to 
that Pernicious Custom of Drinking Tea” and 
‘‘would not promote ye weare of any manufac- 
ture from England.” Pop., 1910, 2789. 

EDEB, a'der, Joseph Masia (1855- ). 

An Austrian chemist. He was born at Elrems 
and was educated at the University and the 
Polytechnic Institute of Vienna. In 1882 he 
was appointed professor of chemistry at the 
State Industrial School in that city and after- 
ward assisted in the organization of the Im- 
perial Educational and Experimental Institute 
for Photography, of which he was appointed 
director in 1888. Especially noteworthy are his 
investigations on the influence of light of various 
wave lengths upon silver salts, which resulted in 
the development of orthoehromatic photography. 
He also invented a new photometric method and 
the now extensively used aristo papers (chloro- 
gelatin papers). His publications include: Die 
Momentpkoiographie in Hirer Anwendung auf 
Kunsi und Wissenschaft (2d ed., 1886; 2d series, 
1888) j Anleitung zur Herstellung von Moment- 
photograpTiien (2d ed., 1887) ; PTiotographie rmt 
Bromsilbergelatine (4th ed., 1890) ; Versuch 
uber Fhotographie mittele der Bontgenschen 
Btrahleny with Valenta (1896) ; System der 
Bensitometrie phoiographischer Trockenplatten 
(1899-1902) ; Beitrage zur Photochemie und 
Bpdktralanalysf, with Valenta (1903); Atlas 
typiert Bpehtien (1911). He was from 1887 to 
1911 editor of the Jahrbuch fiir PTiotographie 
und Reproduhtionstecknik. 

EHBBSHEXM, a''ders-him, Alfred ( 1825—89 ) . 
An English biblical scholar. He was born in 
Vienna, of Jewish extraction, and was educated 
at the university in that city. Unable to com- 
plete his university education because of finan- 
cial obstacles, he accepted a tutorship in Pest, 
where he was converted to Christianity by John 
Duncan (q.v.). After studying theology in 
Edinburgh and Berlin, he was ordained to the 
Presbyterian ministry (1846) and soon after- 
ward received an appointment -to the Free 
church, Aberdeen, with which he remained as- 
sociated for 12 years. He subsequently became 
select preacher to the University of Oxford 
(1884-85) and Grinfield lecturer on the Septua- 
gint (1886-88, 1888-90). Bis principal work is 
entitled The Life and Times of Jesus the Messiah 
(1883), and he also published works entitled 
Bible History (of the Old Testament, 7 vols., 
1876-87) ; Jewish BodcU Life in the Da/ys of 
Christ (1876) ; The Ecoodus emd the Wanderings 
in the Wilderness ( 1876 ) . 

EDESOET, Kobebt (1868— ). An Ameri- 

can actor, bom at New Orleans, La. He first 
appeared at the Park Theatre, New York City, 
in 1887, in Fascination, He starred in the fol- 
lowing plays: Soldiers of Fortune (1902) ; Ban- 
sorry’ s Folly and BtrongJwart (1906-07); Glass- 
mates (1907) ; The Sinner (1908) ; TTie Call of 
the Aforth (1908, 1909); The Offenders (1908); 
The TToble Spaniard (1909) ; The Outpost 
(1909); A Mcm^s a Man (1910); The Ca/oe 
Man (1911) ; The Indiscretion of Truth (1912) ; 


Fine Feathers (1913). He played the rOle of 
Ma-Wo-Cha-Sa in his owm play, Where the Trail 
Divides (1910). 

EBES'SA (Lat., from Gk. ’'ESecrcra, Edessa) , 
The ancient capital of Macedonia, formerly 
known as j^Egae. It was situated 46 miles west 
of Thessalonica, at the head of a defile com- 
manding the approaches from the seacoast to the 
interior. It was the original residence of the 
Macedonian kings and was the burial place of 
the royal family long after it ceased to be the 
seat of government. In Edessa Philip II was 
murdered by Pausanias, 336 B.c. Alexander 
the Great (q.v. ) was buried at Alexandria, but 
Edessa remained the royal burial place, and 
when Pyrrhus occupied the place the royal tombs 
were plundered by his Gallic mercenaries. In 
Homan times Edessa was an important post on 
the great road from Dyrrhachium to Thessa- 
lonica. The modern city of Vodena (q.v.) is 
built on the site of Edessa, and only scanty re- 
mains of the ancient buildings are preserved. 

EDESSA (modern name, TJrfah, or Orfa), A 
very ancient city on the river Daisan, in the 
north of Mesopotamia (in the modern Vilayet 
of Aleppo), 78 miles southwest of Diarbekir. 
Though the town is of very early origin, it is 
with the conquest of Persia by the Greeks that 
the history of Edessa first becomes clearer- 
Seleucus, in particular, is said to have done 
much for the aggrandizement of the city, and its 
prosperity increased under an independent line 
of kings reigning just before and just after the 
beginning of the Christian era. Christianity 
was introduced into Edessa at an early period, 
and the supposed relations of King Abgarus and 
Christ are embodied in the famous letter found 
in Edessa by Eusebius at the beginning of the 
fourth century. (See Ajbgae.) In the reign of 
Trajan the place was made tributary to Home 
and in 216 A.D. became a Homan military feolony 
under the name of Colonia Marcia Edessenorum. 
Edessa, Hisibis, Damascus, and Antioch were 
the four greatest cities of Syria. During this 
period its importance in the history of the 
Christian Church continued to increase. More 
than 300' monasteries are said to have been in- 
cluded within its walls; it was the birthplace, 
or, at any rate for a time, the headquarters, of 
St. Ephraim Syrus. Through the school founded 
by Ephraim it became the principal centre of 
Syrian learning and literature during the fourth, 
fifth, and sixth centuries and played an im- 
portant part in the Arian and other contro- 
versies. Its famous university, or school of the 
Persians, was closed, on account of heretical 
tendencies, by the Emperor Zeno towards the end 
of the fifth century. With the extension of the 
religion of Islam in the seventh century Edessa 
fell into the hands of the Arabian caliphs. 
Christianity declined, and wars at home and 
abroad during the caliphate destroyed likewise 
the temporal splendor and prosperity of Edessa, 
till, in 1040, it fell into the possession of the 
Seljuk Tutks. The Byzantine emperors suc- 
ceeded in recovering Edessa, but the Viceroy 
contrived to make liims^f independent. He was, 
hoover, ha#d pressed by the Turks, and this 
rendered it easy for the Crusader Baldwin 
(q.v.), the brother of Godfrey of Bouillon, to 
gain possession of the city (1097 aa^ct 

make it the capital of a Latin principalii^ and 
the bulwark of the Elingdom of Jerusahenia 
Under the Frankish princes Edessa held out 
valiantly against the Mussulmans, till at length 




EDFU 

TEMPLE OF HORUS 

THE GREAT COURT, AND THE ENTRANCE TO THE HYPOSTYLE HALL 




EDFIT 


EIK3-AB ATHEEXCra 


467 


Zengi, rider of Mosul, succeeded in taking the 
town and citadel in the year 1144, when ail the 
Christian churches were converted into mosques. 
An attempt made by the inhabitants to throw 
off the Mohammedan yoke completed the ruin 
of Edessa. Its inhabitants were defeated by 
Xur-ed-Din, and ail who were not massacred 
■were sold as slaves. After many vicissitudes, 
in the course of which Edessa fell successively 
into the hands of the sultans of Egypt, the 
Byzantines, the Mongols, Turkomans, and Per- 
sians, the city was finally conquered by the 
Turks in 1637, and has since formed a portion, 
of the Turkish dominions. On its site stands 
the modern city of Orfa, or Urfah, with a popu- 
lation variously estimated at from 30,000 to 
50,000, mostly Mohammedans. The modern city 
has numerous mosques and bazars, manufactures 
of cotton goods, goldsmiths’ wares, and morocco 
leather, commerce in British manufactures ob- 
tained by way of Aleppo, and a large trade in 
grain, etc., with Syria. It is regarded by the 
Orientals as a sacred city, because they believe 
it to have been the residence of Abraham. In 
1895, on October 28-29, there was a terrible 
massacre of Armenians by the Turks. A still 
worse massacre, involving, it is said, 8000 Ar- 
menians, followed on December 28—29 of the same 
year. (See Aemenia, History.) (Consult the 
article ‘‘Edessa in Osroene,” by Meyer, in Pauly- 
Wissowa, ReahEncyclopddie der klassischen 
Altertumswissenschaft, vol. v (Stuttgart, 1905). 

EDETJ, ed'foo (Coptic AthS) . A town of 
Upper Egypt, on the left bank of the Nile (lat. 
25° 1' north, long. 32° 16' east), about 60 miles 
above Thebes. The chief local deity was Horus 
(q.v.), whom the Greeks identified with Apollo 
and for this reason called the place Appollinop- 
olis. As ApolUnopolis Magna it was distin- 
guished from ApolUnopolis Parva (the modern 
(Jfis), the seat of worship of the god Haroeris 
|q.v.). Edfu was celebrated in Egyptian my- 
fliology as the scene of one of the great contests 
between Horus and SeL The legend is gpven in 
full in Wiedemann^s Religion of the Ancient 
Egyptians (1897). The great temple of Horus 
at Edfu, which stands to-day almost intact, is in 
a better state of preservation than any other 
Egyptian temple. It was b^un on the site of 
an older temple in 237 b.c., under the reign of 
Ptolemy III (Euergetes I), and was completed 
and dedicated imder Euergetes IT about a cen- 
tury later. Considerable additions were made 
to it by later ntonarchs down to the year 57 B.c. 
Including the court, it is some 451 feet in length, 
and its fagade is 250 feet wide. A gateway, 50 
feet high, between two immense pylons, over 
100 feet in height and covered with inscrip- 
tions, gives entrance to a splendid court ( 161 X 
140 feet) inclosed by a double colonnade of 32 
pillars, each of a different design. At the upper 
end, of the court is the great portico, iiB roof 
supported by 18 pillars, and then comes a hy- 
postyle hall of 12 pillars. This gives access to 
two successive vestibules leading to the sanc- 
tuary, which is surrounded by an open corridor. 
A numbear of dhambers, rajiged along the wall of 
the teiiQ^e, open into this corridor. From the 
pylona esEtiadB outer wall which incloses the 
eourt and ail temple buildings in a single 
great quadcaiigie. The principal buildings are 
richly decorated with seulptm'es and paintings 
and contain numerous inscriptions, chiefly of a 
religious or mytWIogxcal character. Both the 
eourt and the temple were formerly nearly cov- 


ered up with rubbish, and Arab hovels were 
built against the walls and even upon the roof; 
but early in the sixties Mariette, by permission 
of the Khedive, cleared away the debris and re- 
moved the wretched buildings which encroached 
upon the temple. 

The so-called Birth House, built by Euergetes 
II and decorated by Soter II, stands near the 
entrance of the great temple of Horus. It is 
surrounded by a gallery whose roof is supported 
by pillars adorned with figures of the god Bes. 
Consult: Lepsius, Brief e aus Aegypten, Aethio- 
pien, ete. (Berlin, 1852); Brugseh, Reisebenchte 
aus Aegypten (Leipzig, 1855) ;* Mariette, Monu- 
ments of Upper Egypt (London, 1877) ; 
Breasted, Ancient Records of Egypt, vol. ii, 
passim (T’ *<<'■■ . 

EBG-AK, ( ! E.A.i:)GAB, gd'ger (944-975). A 
king of the En'jl'.-h. cill-d Edgar the Peaceful. 
He was a sou e-f I !(iv. .ir-i, or Edmund the Mag- 
nificent. In 957, as the leader of a revolt, he 
became a ruler of Northumbria and Mercia, and 
on the death of his brother Edwy, or Eadwig, 
in 958 he was called to the throne by the entire 
people, succeeding to the Kingdom of the West 
Saxons in addition to that which he already 
controlled. During his reign of 17 years he had 
for his chief adviser the able Dunstan, Arch- 
bishop of Canterbury. He brought about the 
establishment of national consolidation, the 
reformation of the clergy, the improvement of 
the judiciary system, and the formation of a 
fleet to defend the coast against the Norsemen. 

EDGAH. The son of the Earl of Gloster, in 
Shakespeare’s King Lear, whose ill treatment, 
wanderings, feigned madness, and sweet forgive- 
ness of his unjustly suspicious father form the 
secondary plot of the play. 

ED(3-AH, Sib James David (1841-99). A 
Canadian legislator and author, hom at Hatley, 
in the Province of Quebec. He was educated at 
Lenoxville and at the city of Quebec, and was 
called to the bar in 1864. He was a Liberal 
member of the House of Commons from 1872 to 
1874 and was reelected in 1884, 1887, and 1891. 
In 1889 he was instrumental in securing the 
passage of the Canadian Copyright Act. In 
1894 he introduced the question of international 
arbitration, in the House of Commons, support- 
ii^ it by a notably able speech and procuring 
the passage of a resolution in its favor. On the 
advent to power of Sir Wilfrid Laurier in 1896, 
he was appointed Speaker of the Commons and 
in 1897 be^me a member of the Queen’s Privy 
Council. In addition, to his contributions to the 
daily press he published two volumes of poems: 
This Canada of Ours and Other Poems (1893) 
and The White Stone Canoe (1885). He also 
published The Insolvent Act of i864 (1865). 

EDGAB ATEC'ELINa, or EAD0AB THE 
AETHELIHG (C.1957-C.1120) . An English 
prince, a grandson of Edmund Ironside. He was 
bom probably in Hungary, whither his father 
had been exiled by Canute. After the death of 
Edward the CJonfessor, Edgar was &e nearest 
heir to the crown, which passed, however, to 
Harold; after the death of Harold, Edgar was 
chosen King at London, but was soon compelled 
to submit to William the Conqueror. Edgar’s 
life was a succession of fruitless struggles, Ms 
most noteworthy achievement being his expedi- 
tion into Scotland (1097) for the purpose of 
reinstating his nephew Edgar as King of that 
country. In 1099 he engaged in the Crusade 
and returned to England during the reign of 
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Henry 1, His la?t years were spent in obscurity, 
and tbe date of bis death is not known. Con- 
sult Freeman, History of the Xorman Conquest, 
vols. iii-v (Oxford, 1S73), and Reign of William 
Rufus (2 vols., ib., 1882). 

ED'GAKTOWH. A town, port of entry, and 
the county seat of Dukes Co., Mass., on the 
east shore of the island of Martha's Vineyard, 
27 miles (direct) southeast of New Bedford 
(Map: Massachusetts, F 7). It has a small 
but well-sheltered harbor and was formerly a 
wiialing port. At present it is known chiefly as 
a summer resort, although some fishing is carried 
on. Edgartown was founded in 1642 and was 
incorporated in 1671. It contains a Carnegie 
library. Pop., 1900, 1200; 1910, 1191. Consult 
Banks. History of Martha^s Vineyard (Boston). 

EDGEOBCTIili. A hill ridge in Warwickshire, 
England, 7 miles northwest of Banbury. It gave 
its name to the PrsL groat battle of the Civil 
War, which was foughi/ there on Sunday, Oct. 
23, 1642, between the Royalist forces under 
Charles and the Parliamentarians under the 
Earl of Essex. The King^s forces had the ad- 
vantage in numbers and in cavalry as well as in 
position upon the hill; Essex, however, had the 
more formidable train of artillery. He began 
the fight by firing upon the Royalists, who im- 
mediately replied with their cannon. The Royal- 
ists descended the hill, and Prince Rupert, who 
led the right wing, charged with his cavalry 
the left wing of the Parliamentarians, broke it, 
and pursued it to Kineton, where his men, re- 
gardless of the mam army, busied themselves 
in plunder. This was the fatal movement of the 
day. The right wing of the Parliamentarians 
had charged and recharged with the greatest suc- 
cess, until, after some stubborn fighting around 
the royal standard, the Royalists broke and re- 
treated towards the hill. Disastrous to both 
armies, the result of the battle was indecisive. 
Over 4000 men were slain at the foot of Edge- 
hill, and of these the greater number were 
Royalists. 

EDGrERTOH. A city in Rock Co,, Wis., 25 
miles by rail southeast of Madison, on the 
Chicago, Milwaukee, and St. Paul Railroad 
(Map; Wisconsin, D 6 ). It contains a public 
library. Tobacco is the staple agricultural prod- 
uct, and nearly half the tobacco raised in the 
State is shipped from this place. The water 
works are owned by the city. Pop., 1900, 2192; 
1910, 2513. 

EDGEWATERr. A borough in Bergen Co., 
N. J., apposite New York City, on the Hudson 
River, 6 miles north of Jersey City, and on the 
New York, Susquehanna, and Western and the 
Erie railroads (Map: New Jersey, E 2). The 
chief industrial establishments are large corn- 
product and sugar 1 works, and 

chemical factories. .*■ * . 006 5 1910, 

2655. 

EDGE WOOD. A borough in Allegheny Co., 
P.a., 7 miles east of Pittsburgh, on the Pennsyl- 
vania Railroad. It is the seat of the Western 
Pennsylvania Institute for the Deaf and Dumh 
Pop., 1900, 1139; 1910, 2596. 

EDGEWORTH, Maeia (1767-1849). An 
Irish novelist of Irish and English life, who 
was born at Black Bourton, Oxfordshire, but 
whose home was at Edgeworthstown, Ireland. Her 
Irish stories were the first to make a careful 
study of provincial life and manners. As such, 
they represent a distinct step in the develop- 
ment of fiction in English and are the progeni- 


tors of a countless family of similar productions, 
including Sir Walter Scott’s novels of Scottish 
life. Sir Walter himself declares, in the preface 
to Waverley, that it was from her he took the 
idea of doing for Scotland what she had done 
for Ireland. Miss Edgeworth was also the first 
in English fiction to give careful and respectful 
attention to peasant life. Here, again, she 
proved a potent influence in modern fiction: 
and one of the greatest of novelists, Turgenev 
(q.v. ), confesses (consult Anne Thackeray 
Ritchie’s account of Maria Edgeworth in The 
Boole of Sibyls, London, 1883) that his studies 
of the Russian peasant were suggested by like 
work of Miss Fd-j The best of her 

stories is Castle Raclcrent (1800), which first 
introduced English readers to Irish life. It is 
a picture of the reckless, devil-may-care squire- 
archy of pre-Union days, and is recognized by 
good judges as a work of rare excellence in its 
kind. Castle Raclcrent was followed by Ennui 
(1809), which is a study of an absentee landed 
proprietor; and after Ennui came The Absentee 
(1812), which presents a different aspect of 
absenteeism. In the fourth of her Irish novels, 
Ormond (1817), the life of the Catholic gentry 
of the old Celtic stock is the theme. The didac- 
tic strain, whicli came to her from her father, 
Richard Lovell Edgeworth (q.v.), is more or 
less of a blight upon her novels of English life, 
though certain of these are still highly enter- 
taining and entitle her to a secure place among 
English novelists of the second rank. Of such 
are, notably, Belinda (1804), Leonora (1806), 
and Helen (1834). Her didacticism, pure and 
simple, found expression in her first consider- 
able effort. Practical Education (1798), written 
in collaboration with her father, and it was 
pervasive in The Parenfs Assistant and other 
books for children, which, but for this unfor- 
tunate infusion, might to-day be as popular as 
they were in their author’s own generation. 
Consult, besides The Booh of Sibyls, mentioned 
above: Emily Lawless, Maria Edgeworth (New 
York, 1904), inadequate, but a critical biography 
convenient in its brevity; A. J. C. Hare, Life 
and Letters of Maria Edgeworth (ib., 1895) ; 
W. D. Howells, Heroines of Fiction (ib., 1901), 
especially concerning the novels of English life; 
H. S. Ejans, Irish Life in Irish Fiction (New 
York and London, 1903) ; Hill, Maria Edgeworth 
and her Circle in the Days of Bonaparte and 
Bourbon (New York, 1910% 

EDGEWORTH^ Richard Loveli, (1744^ 
1817). An English author. He was bom at 
Bath, was educated at Trinity College, Dublin, 
and Corpus Christi, Oxford, and began the study 
of law, but gave it up and settled upon the 
family estates at Edgeworthstown, County Long- 
ford, Ireland. Edgeworth’s friendship for Dr. 
Erasmus Darwin inspired in* him a love for 
science, and much of his writing was upon sciem 
tific subjects. To his closest friend, Thomas 
Day, he is said to have suggested the writing of 
Sandford cmd Merton. He was a member of the 
last Irish Parliament, and, disregarding personal 
considerations, voted against the proposition of 
a union with England. In 1785 he w’as one of 
the founders of the Royal Irish Academy and 
during the following two years devoted most of 
bis time to mechanics and agriculture. .Amcmg 
his works are: Letter to Lord Charlemont on the 
T allograph and on the Defense of Ireland 
(1797) ; Practical Education (1798) ; Poetry Bar- 
planned for Young People (1802) ; Professional 
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Education (ISOS); Readmgs in Poetry (1816); 

on Construction of Roads and Railways 
(1817). Consult Memoirs by himself and his 
daiiirhtef. Tvlarh'i (London, 1820; 1844). 

EDGEWOKTH BE EIE'MOITT, Hexby 
Essex (1745-1807). An Irish clergyman, con- 
fessor to Louis X\T of France. He was born at 
Yt\._r . m’ ’ ' ; . '.v r- ( County T .< )r.'/ U 'rd ) . wa ^ edu- 
bj 7‘ -•esuits at '■ o;.h)n w’as 

trained for the Roman Catholic priestho^ in 
Paris, and upon his ordination assumed the ad- 
ditional name of De Firmont. Having worked 
among the Irish and English in Paris, he was 
in 1701 appointed confessor to the Princess 
Elizabeth, sister of Louis XVI, and was recom- 
mended by her to the King. After the con- 
demnation of the King by the Convention on 
Jan. 20, 1793, he was summoned to the Temple, 
through Garat, Minister of Justice. Between 
5 and 6 o’clock on the morning of the execution 
(January 21) he celebrated the mass, and later 
he rode with the King to the scaffold. He 
escaped to England, which he reached in 1796, 
and where he was offered by Pitt a pension, 
which he then declined, but in 1806 accepted. 
He followed Louis XVTII to Blankenberg and 
later to Mittau, where he died of a fever con- 
tracted while attending French prisoners. His 
epitaph was written by Louis XVIII- 

EBGEEKT, M'gr^,* Axne Chaeeotte Lef- 
FLEE (1849-92). A Swedish realistic novelist 
and dramatist, bom in Stockholm, writing under 
the name of Le filer. She was twice married, 
first to Municipal Secretary G. Edgren (1872- 
89), then (1890-92) to the Italian Bxike of 
Cajanello. Her short stories, collected under 
the titles By Chance (1869), From Life (1882— 
83), A Bummer Story (1886), Woman and Love 
(1890), and her dramas, The Actress (1873), 
The Curate (1876), The Fairy (1880), Ideal 
Women (1883), TJ^ Struggle for Happiness 
(1887), and, most popular of all, A Rescuing 
Angel, are the most noteworthy and character- 
istic of her many works^ There is a Life of 
Edgren by Ellen Key (1893). 

EBHEM PASHA, MTito pa-sha' {c-i813— 
93). A Turkish soldier and statesman, bom of 
Greek parents on the island of Chios. In 1831 
he was taken to Paris, where he was educated in 
engineering and made a special study of mining. 
Returning to Turkey in 1839, he was made a 
captain in the army and was aligned to duty 
in the corps. He became an aid 

on the -La:7 0 ^ 1 ,':': .'Miltan Abdul-Medjid in 1849, 
and rose rapidly to the position of general of 
division and chief of the Sultan’s military house- 
hold. In 1854 he began his diplomatic career in 
a !^>ecial mission to Seiwra. In 1856, incurring 
the displeasure of the Sultan, he was remov^ 
from his ojB&cial position, but shorfiy afterward 
was restored to power, made a member of the 
Council of the Tanzimat (the -old tbeoretteal 
ooBstitution), and appoint^ Minister of For- 
eign Affairs. Under Abdul Aziz he held various 
positions of importance. In 1876 he was Am- 
bassador at Berlin, and one of the representa- 
tives of the Porte at the international conference 
in Co'nstantinople. Early in 1877 be was made 
Grand Vizier, From 1879 to 1883 he was Am- 
bassador at Vienna. 

BBHEM PASHA (1851-1909). A Turkish 
soldier. By 1877 he had become a colonel, and 
during the siege of Plevna was acting brigade 
commander, ffis bravery attracted the attention 
of the Porte, and Ms rise was rapid. He was 


appointed Govern or -General of the V'ilayet of 
Kossovo, adj 1 ' !■ i \ and held marshal, 

and in 1897 . hief command of the 

Ottoman armv in the Grceco-Turkish War. He 
mobilized 55,000 troops in three weeks, defeated 
the Greeks at the Maluna Pass, marched into 
Thessaly, and entered Larissa. His direction 
of the army, both in the field and in its hospital 
and sanitary arrangements, was very skillful. 
See Greece 

EBIBIiE* BIBBS’ HESTS. See Salaxgaxe. 

EBIBIiE FLIES. See Ephydka. 

EBIBLE FTTHGI. See Fungi, Edible and 
Poisonous ; MusiiEooiNrs. 

E'BICT (Lat. edictum, from edicere, to pro- 
claim, from e, out -f- dicere, to say). A rule of 

law promulgated by a superic The 

power of making edicts {ius ■ ; ' onged 

gmerally to the higher magifttratc's at Rome; 
but it was by the curule sediles, and more ex- 
tensively still by the two praetors — the prcetor 
ttrbanus and the prcetor peregrinus — that it was 
prominently exercised. As this power was co- 
extensive with the possession of what were called 
the honors ( honor es ) , it was frequently spoken 
of as the ius honorarium; and from its being 
exercised chiefly by the praetors, it was also 
known as the ius prcetorium. The edicts of the 
praetors are mentioned by Gaius among the 
sources of the Roman law; but, strictly speak- 
ing, they are to be considered as rules promul- 
gated by the Tnag’^tratcs on ent'*ring upon their 
office rather t’jnn as expression" of the will of 
the Roman people. The edict of one praetor was 
not binding on his successor, but, as edicts 
promulgated by one praetor were usually adopted 
and confirmed by his successors in office, they 
thus came gradually to acquire the character of 
law. Edicts which thus became a part of the 
permanent law of the Republic were frequently 
known by the names of their first promulora- 
tors, though they were often named with refer- 
ence to the formula and the actio which they 
established. 

The power of promulgating edicts is supposed 
to have been derived from the kings to the con- 
suls, and through them to the praetors, and thus 
to have formed part of what we should call the 
royal prerogative. Even in Cicero’s time the 
study of the edict had become a regular branch 
of the study of the law. In 67 b.g. the Lex 
Cornelia provided against the abuse of passing 
edicts for the decision of particular cases, by 
requiring the prsetors to decide in conformity 
with the edicts which they promulgated upon 
assuming office, which were known as perpetual 
edicts Xedieta perpetua). The object of the 
edict, according to the Roman jurists, was to 
aid, supplement, and correct the civil law, and 
to render it more conducive to the public service,* 
and they speak of It as “the living voice of the 
civil law.” It was, in short, a'ri ir:dir(x’t forth 
of legislation, which public opinion ^anct'oiiocl 
for the public convenience, and there can be no 
doubt that, like the principles of equity pro- 
mulgated by the chancellors in England, it con- 
tributed what was ultimately th^ most Valuable 
part of the Roman law. 

The edicts of the emperors, like those of the 
prsetors, were also general rules, promulgated 
directly; but these had the superior validity 
which attached to the supreme magistracy and 
immediately took on the character of permanent 
law. They formed an important element in the 
GOTistitutwnes, in which the Imperial contribu- 
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tions to the law of the Empire were summed 
up. There were many commentators on the 
edicts under the emperors, among whom Labeo 
is mentioned and cited by Ulpian (Dig. 4, tit. 
3, sec. 9). Julian is supposed to have collected 
and arranged the edicts and given to them a 
systematic form. Gains, Ulpian, and Paulus 
composed treatises on the edicts of the curule 
fcdiles; and it is chiefly from the writings of 
these and the other jurists excerpted in the 
Digest that we know anything of the character 
of the edict, the portions of it which have been 
preserved being mere fragments. They have been 
collected by Wieling in his Fragmenta Edicti 
Perpetui (Frankfort, 1733). See Civil Law; 
Constitution ; Digest ; Pandects. 

EDICT OE NANTES, naNt. See Nantes, 
Edict of. 

EDIIiES. See ^deles. 

EDI'NA* A city and the comity seat of 
Knox Co., Mo., 47 miles west by north of Quincy, 
111., on the Quincy, Omaha, and Kansas City 
Railroad (Map: Missouri, D 1). It has flour- 
ing and saw mills, a carriage and wagon factory, 
a nursery, a creamery, a cold-storage plant, etc. 
There is considerable trade in live stock and 
agricultural produce. Pop., 1890, 1456; 1900, 
1605; 1910, 1562. 

EDINBURGH, ed'’n-hur-u. A city and a 
royal and parliamentary burgh, the capital of 
Scotland and the county town of Edinburgh- 
shire, situated on a series of eminences about 
2 miles south of the Firth of Forth and 47 
miles east of Glasgow, in lat. 55® 57' N. and 
long. 3® 12' W. (Map: Scotland, E 4). It now 
includes the town of Portobello on the Firth 
of Forth, as well as various other outlying 
districts which were annexed in 1896 and sub- 
sequently. The mean altitude is about 200 
feet above the sea level. Edinburgh is divided 
into the Old Town and New Town by a deep 
ravine, the former bed of the Nori Loch, which 
has been turned into the charming recreation 
grounds of East and West Princes Street Gar- 
dens. The gardens are crossed by the North 
Bridge, the Waverley Bridge, and the Moimd, 
an artificial embankment, on which are built 
the Royal Scottish Academy of Painting, Sculp- 
ture, and Architecture (founded 1826) and the 
National Gallery (founded 1850). The Acad- 
emy, in the Doric style, was formerly the 
meeting place of the Royal Society (founded 
1783) and fhe Society of 'rri- -i.!*-'- Scot- 
land (founded 1780); it lUr.iu Insti- 

tution, the name being changed in 1910. The 
National Gallery contains a very complete col- 
lection of the Scottish school of painting as 
well as numerous examples of the old masters. 
The National Portrait Gallery and the Anti- 
quarian Museum are housed in Queen Street. 
The Old Town, extending from the Castle on 
the west to Holyrood Palace on the east, con- 
tains the nucleus of the ancient burgh of Edin- 
burgh, which grew up about the Castle, and 
the neighboring burgh of Canongate, which had 
its origin in the foundation of the abbey of 
Holyrood, and which retained its separate mu- 
nicipality imtil the extensions of 1856, when it 
became an int^ral part of Edinburgh. Two 
main streets running almost parallel intersect 
the Old Town : High Street — ^whieh is known 
throughout its length by five different names, 
viz., Castle Hill, Lawnmarket, High Street, 
Netherbow, and Canongate — and Cowgate. 

The Castle occupies a rocky eminence 300 


feet above the valley and is accessible only on 
its eastern side. The present edifice dates from 
the fourteenth century. It has frequently 
served as both a place of residence and a 
prison for the Scottish kings. It was here that 
Mary, Queen of Scots, gave birth to her son 
James. In the so-called crown room are kept 
the crown regalia, known as the Honours of 
Scotland. Holyrood Palace w^as the favorite 
residence of the Scottish monarchs and was 
the scene of some of the tragic events in 
the life of Mary, Queen of Scots. Among the 
other notable features of the Old Town are the 
parish church of St. Giles, the present edifice 
dating from the fourteenth century, restored 
1879-83, with a handsome lantern spire, the 
burial place of the Marquis of Montrose and 
the scene of the signing of the Solemn League 
and Covenant; the old Tron Church, the house 
occupied for a number of years by the great 
reformer, John Knox; Parliament House 
(1632-40), formerly the meeting place of the 
Scottish Parliament, but utilized since the Union 
as the seat of the supreme courts and con- 
taining the Advocates' Library, with about 

550.000 volumes, the largest in Scotland and 

one of the five in the United ( ntitled 

to a copy of every book public i- d \'\ i'U‘ king- 
dom. It also contains the Signet Library (over 

110.000 volumes). The churchyard of Canon- 
gate Church is the burial place of Dug^ld 
Stewart, Robert Fergusson, and Adam Smith, 
and Greyfriars’ Churchyard contains the tombs 
of George Buchanan, Allan Ramsay, and Rob- 
ertson the historian. 

The chief thoroughfare of the New Town is 
Princes Street, which skirts the ravine separat- 
ing the two towns and commands for its entire 
length an excellent view of the picturesque Old 
Town. In the eastern gardens facing Princes 
Street stands the Scott Monument, and at the 
easterly end of the street stand the Post Office 
and Register House, the latter being the reposi- 
tory for all title deeds and public records. 
Above these buildings rises the Calton Hill to a 
height of about 355 feet above the sea level, 
crowned by the Royal Observatory, Nelson 
Monument, and National Monument. It com- 
mands a magnificent panorama, excelled only 
by that obtained from Arthur's Seat, which 
rises to a height of 822 feet behind Holyrood. 
At the foot of Calton is the old Calton burial 
ground, which contains the grave of David Hume 
the philosopher and historian. In the New Town 
is St. Mary's Cathedral (Scottish Episcopal), 
in early Pointed style, with a 275-foot spire; 
it was opened for worship in 1879. 

Edinburgh is governed by a city council, 
which elects from its own members a lord 
provost, a city treasurer, and seven bailies, who 
constitute the civil magistracy. The city sends 
four representatives to Parliament. In the 
matter of municipal undertakings Edinburgh 
has been most active. Its water and gas sup- 
plies are managed by a joint commission with 
Leith. Since 1895 it has successfully operated 
an electric-light plant at a substantial annual 
profit. It also owns its street-railway lines, 
which, however, are operated by a private com- 
pany at a rental of about 7 per cent of the 
capital outlay. Baths, a public laundry, ceme- 
teries, markets, and slaughterhouses are main- 
tained by the corporation, and a considerable 
sum is expended annually in aid of technical 
education and for the maintenance of public 
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libraries* FollowiBg the lead of its sister city, 
Glasgow, Edinburgh has undertaken numerous 
schemes for the better housing of its working 
classes and has erected dwelling houses, which 
are let in flats at an exceedingly low rental. 
The city’s system of sewerage has been much 
improved and has four separate outlets into 
the sea. Its garbage is disposed of in destruc- 
tors or sold for fertilizing purposes. 

Edinburgh has long home an enviable reputa- 
tion as an educational centre. At the head of 
its institutions of learning stands the University 
(q.v.). Other prominent institutions are the 
Heriot-Watt College; Heriot^s Hospital, founded 
by a bequest of George Heriot, the jeweler of 
James VT ; Donaldson’s Hospital, Gillespie’s 
Hospital, the Merchant Company’s Schools, the 
high school, and Fettes College, the last named 
being modeled on the plan of Rugby and Eton. 
The Royal Infirmary, ((m-i.'iing uf a series of 
detached buildings in the baronial 

style, is considered one of the most excellently 
equipped institutions of its kind in Europ^. 
There are numerous parks and recreation 
grounds, including Queen’s Park of nearly 700 
acres, the Meadows, the Links, and Braid Hills. 

Edinburgh is not an important manufacturing 
town; it, however, derives considerable commer- 
cial importance from its various banks and in- 
surance offices. The principal industries are 
brewing (two-thirds of all the ale or beer 
brewed in Scotland being made in or near Edin- 
burgh), printing and publishing with the kin- 
dred arts, distilling, iron founding, tanning, 
and coach building, manufacture of articles in 
India rubber, of house furniture, and of jewelry, 
and the rearing of young trees in nurseries in 
and around the town. Imports and exports 
amounted in 1905 to $85,442,000 and $87,110,000 
respectively. 

ISdinbur^ is the place of residence of consid- 
erable numbers of the Scottish landed gentry, 
and society is regarded as unusually polish^ 
from the predominance of the professional and 
literary dements in its composition. This 
arises from its status as a university town 
and from the presence of the supreme law 
courts of Scotland- The picturesque and com- 
manding situation of the city, combined with its 
literary fame, has acquired for it the name of 
the ‘‘Modem Athens.” The climate is healthful, 
the mean temperature averaging 48® F., with 
an average rainfall of about 27 inches. Pop., 
1801, 66,544; 1851, 160,352; 1901,317,459 (area 
of the city, 10,004 acres) ; 1911, 320,318 (area, 
10,877 acres). 

Edinburgh is supposed to have sprung up 
round the castle built in the seventh century 
by Edwin, King of Northumbria (Eadwine’s 
burgh). It quicMy grew to be a place of im- 
portance and in the eleventh century was a 
royal residence. Around the abbey of Holyrood 
(q.v.), which David I founded in 1128, rose the 
tom of Canongate, later annexed to old Edin- 
burgh. From Robert the Bruce the burghers 
ree^ved a charter which granted them a great 
degree of self-government and the possession of 
the poirt of Leith. In the fifteenth century the 
Scottish kings sought refuge from their turbu- 
lent nobles in the castle of Edinburgh. After 
1436 the town became the capital of the kingdom 
and the usual meeting place of Scottish parlia^ 
ments. The Old Town, which was walled about 
1450^ was of very marrow limits. Under James 
U and James III numerous privileges and im- 


munities were granted, notably the charter of 
1452 and the Golden Charter of 1482. The city 
was closely connected with the chief events of 
Scottish history for the next 250 years, wit- 
nessing the fortunes of Mary Stuart (q.v,), the 
spread of the Reformation, and the battles of 
the Covenanters. After the Reformation the 
city became the seat of the youngest of the Scot- 
tish universities. The accession of James VI 
to the English throne in 1603, and the union 
with England in 1707, deprived Edinburgh of 
much of its political prominence, but it acquired 
instead great fame as the literary centre of 
Scotland, the home of Walter Scott, Jeffrey, and 
John Wilson (“Christopher North”). The New 
Town, planned by James Craig, dates from 1763, 
after the Nor’ Loch had been drained and 
bridged. In 1843 Edinburgh, as the religious 
centre of Scotland, was the scene of the famous 
secession from the Established church which 
ended in the formation of the Free church of 
Scotland. The coronation ceremonies of King 
George V, in July, 1911, at Holyrood recog- 
nized afresh Edinburgh’s position as capital of 
Scotland, 

Bibliography. Grant, Old and New Edin- 
burgh (3 vols., London, 1882) ; Gillies, Edin- 
burgh, Past and Present (Edinburgh, 1889) ; 
Chambers, Traditions of Edinburgh (Philadel- 
phia, 1912) ; Stevenson, Edinburgh, Picturesque 
Notes (New York, 1912) ; Oliphant, Royal Edin- 
burgh: Her Saints, Kings, Prophets, and Poets 
(London, 1890) ; Gullard, Eoto Edinburgh is 
Governed (Edinburgh, 1891) ; Wilson, Memorials 
of Edinburgh in the Olden Time (ib., 1891) ; 
Hutton, Literary Landmarks of Edinburgh (New 
York, 1898) ; Geddie, Romantic Edinburgh (ib., 

1911) ; Smeaton, Edinburgh and its Story (ib., 
1904) ; Fulleylove and Mason, Edinburgh 
Painted and Described (ib., 1905) ; Fyfe, Edin- 
burgh under Sir Walter Scott (London, 1906) ; 
Watt, Edinburgh and the Lothians (New York, 

1912) ; id.. Book of Edinburgh Anecdote (ib., 

1913) ; Wierter, Story of Edinburgh Castle 
(London, 1913) ; Watkeys, Old Edinburgh (new 
ed., Boston, 1913). 

EDINBTTBGH, Alfeed Ernest Albert, Duke 
OF (1844-1900). The fourth child and second 
son of Queen Victoria. He was Earl of Ulster 
and of Kent and in 1893 succeeded his uncle as 
Duke of Saxe-Coburg and Gotha. He was edu- 
cated by special tutors, went into the royal navy 
at the age of 14, and served chiefly on foreign 
stations. The crown of Greece was offered to 
him in 1862 by 230,000 out of 241,000 votes 
cast; but an agreement of Great Britain, Russia, 
and Franco, that the throne should not go to a 
noble of any one of these powers, prevented his 
acceptance. He married at St. Petersburg, on 
Jan. 23, 1874, Marie Alexandrovna, Grand 

Duchess of Russia. He was a good naval officer 
and became admiral of the fleet in 1893. He 
was an amateur in music and a collector of 
glass and pottcTV. 

EDINBUHGH:, Universitt of. a Scottish 
university which owes its origin to a bequest of 
Robert Reid, first Bishop of Orkney in 15SS, and 
to the later encouragement of the municipality 
of Edinburgh. In i563 the latter purchased 
ground on the site of "Kirk o’ Field,” and by 
grants of confiscated church property from 
Queen Mary, and a charter from James VT 
(James I of England) in 1582, the university 
was finally established. It was formally opened, 
and teaching begun, in 1583, though it was qt 
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first, strictly speaking, only a college of arts. 
In 1642 a coajr of theology was established and 
in 1685 one of medicine. After 1688 the in- 
stitution, with other Scottish universities, was 
subjected to parliamentary visitation. At the 
beginning of the eighteenth century tiie present 
arrangement of the faculty of arts came into 
existence, and this, with the reorganization of 
the institution, including the establishment of 
a law faculty, gave it the rank and title of the 
Xlniversity of T C.' • ' t' . : iJ'-\ '■«' ch it has since 
held. Until 185^ ■ in \ had been almost 

entirely under the control of the municipality, 
but in that year, by the Act of Parliament reg- 
ulating Scottish universities, the administration 
was vested in a self-governing corporation of 
members, the scnatus ccademicus, and the uni- 
versity court, together with a body of curators 
selected partly by the university and partly by 
the city, in whose hands lay the patronage 
of the professional chairs. By the Universities 
of* Scotland Act of 1809, the' University Copt 
was constituted as a body corporate, holding 
all property and having ail powers of adminis- 
tration. It consists of the rector, principal, 
Lord Provost of Kdinburgli, one assessor nomi- 
nated by the chancellor, one by the rector, one 
by the Lord Provost, nii.gi^tratc^, and town 
council of Edinburgh, four by general coun- 
cil, representatives of the affiliated colleges. The 
university senate, consisting of the principal 
and professors, regulates teaching and disci- 
pline. The general council, consisting of the 
chancellor, members of the court, professors, 
and graduates, reviews the measures presented 
to it, makes recommendations, elects the chan- 
cellor, and, with the general council of the Uni- 
versity of St. Andrews, returns one member to 
Parliament. The chancellor confers degrees, 
sanctions changes in ordinances, and presides 
over the general council. The principal, elected 
by the curators for life, presides over the senate. 
The rector, an interesting mediaeval survival 
found in Scottish universities, is elected by the 
students for three years and presides over the 
court. The office is almost invariably filled by 
some man, not necessarily connected with the 
university, who is vl in politics or 

letters, as Gladstone. Ca»-i;vh». r^ord Rosebery, 
and Viscount Goschen. There are faetdties of 
arts, science, divinity, law, medicine, and music. 
A students’ representative council has certain 
rights of petition in matters affecting teaching 
and discipline. 

Candidates for the M.A. degree traditionally 
must attend full courses in at least seven sub- 
jects; four — ^Latin or Greek, English or a mod- 
em language, or history, logic and metaphysics, 
or moral philosophy, and mathematics or nat- 
ural phUosophy — ?>cing required and three elec- 
tive. I'hLch course must consist of not fewer 
than 100 hours, or meetings of the class. For 
a degree with honors, special classes and courses 
are provided. Special regulations are in force 
for the higher degrees of D.Sc., D.PhiL, and 
B.Litt., to all which women are admitted. The 
university grants also degr^'cs i’l medieine, law, 
divinity, and music, of whi( h those in medicine 
are open to women. There are a large number 
of bursaries (82) and many prizes, apportioned 
among the different faculties. The increase in 
the number of students and teaching force of 
the university led to a movement in IS 69 for 
the enlargement of the buildings, and in 1878, 
sufficient sums having been raised, the “new 
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buildings” were begun. These, completed in 
I 1888, together with M’Ew’an Hall, finished in 

- 1807, and the School of Music (1858), consti- 
i tute the modern additions to the original build- 
3 ings. The university library, which contains 
b 270,000 volumes and 8000 manuscripts, \vas 
j founded by Clement Little in. 1580. There are, 
f besides, a number of special libraries in the- 
f ology, classics, philosophy, history, physiology, 

B and "music. I he museums include that of nat- 
B Ural history (1812) and a considerable number 
D in various departments of learning, partly or 
, wholly h, ’ io the professors in the several 

subjects. Botanic Garden has also 

1 some connection with the university. The num- 
f her of students in 1012-13 was 3352. In com- 

- mon with other Scottish universities the Uni- 

3 versity of Edinburgh has been benefited by the 

f grants of the Carnegie Trust. Long is the list 
e of worthies: Blair, Akenside, Thomson, Hume, 
s Goldsmith, the geologist Hutton, 

t Scott, Palmerston, Carlyle, Earl Russe , 

^ Stew^art, Darwin, Robertson of Brighton, Robert 
^ Louis Stevenson, Crockett, Sir James M. Barrie, 
and Sir Conan Doyle. Its professors have been 
equal]_ .* ■* ^ igald Stewart, Sir Wil- 

e 15am ' ■ ■ ’ . Chalmers, John Wil- 

1 son, Aytoun, Masson, and his successor, Saints- 

- bury. Consult: Grant, Btor^ of the University 
e of Edinburgh (Edinburgh, 1884, best account) ; 

1 Dalzel, History of ihe University of Edinburgh 

(ib., 1862) ; J. Kerr, Scottish Education, School 
e and University from Early Times to 1908 (Cam- 
t, :•*’■. ' ^ 0 ‘ • University Calendar, 
i UDISnURGU REVIEW. The first of the 

- great critical periodicals which form a distin- 

- guishing feature of the literature of the nine- 

0 teenth century. It was started in October, 1802, 
i, by a group of young men living in Edinburgh, 
3 the principal of whom were Francis Jeffrey 

1 (q.v.), Sydney Smith (q.v*), Francis Horner, 
and Henry Brougham (q.v.). So much was 

1 secrecy felt or believed to be necessary to the 
e success of the undertaking that, according to 
e the account which Jeffrey gave to Robert Gham- 

Y bers in 1846, “the dark divans” of the reviewers 
e were held for some time “in a dingy room off 
r Willison’s printing office in Craig’s Close,” to 

which each repaired alone, and “by back ap- 
f proaches or different lanes.” Of the first num- 
her, 750 copies were printed; the demand ex- 
1 ceeded this limited supply; 750 more were 
^ thrown off, and successive editions followed. 
In 1808 the circulation rose to about 9000 and 

Y in 1813 to about 13,000. The <wig‘ii,il ])nbli-h(‘r 

- was the well-known Constable. Sxdncw ST.'ih 
.- edited the first three numbers and was then 
i, succeeded by Jeffrey. The influence of the Edin- 

burgh Review in developing and strengthening 
the political convictions of fli(‘ Whig party can- 
r not he overestimated ; but its power was even 
r more visible, certainly more immediately pal- 
s pable, in literature. The keenness of criticism, 
e the sharpness of wit, and the brilliancy of style 
d exhibited by the writers created a sensation in 
e the world of letters ; and although in the case 
% of Wordsworth, Southey, and other writers of 
e the Romantic school, unfairness of a flagrant 
r kind was undoubtedly exhibited and persevered 
d in, yet rough justice was, on the whole, adm in- 
ti istered. After the period of Jeffrey the most 
f brilliant contributor to the Edinburgh Review 
r was Macaulay. It is now published in London. 
5, Consult Napier, Life and Correspondence (Lon- 

Y don, 1862). 
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EDOTBUK.GHSHIBE, Edinbxjegh, or 
Lothia-V. a county in southeastern Scotland, 
i;ving on tlie south side of the Firth of Forth 
(]Map: Scotland, E 4). Area, 366 square miles; 
while the county has but 1.2 per cent of the 
total area of Scotland, it has lO.T per cent of 
the population. From the southern border, the 
Pentland Hills (mean height, 1060 feet, and 
highest point. Scald Law, 1898 feet) and the 
Moorfoot Hills (mean height, 800 feet, and the 
highest point, Blackliope Scar, on the Peebles- 
sliire boundary, 2136 feet) run northeast through 
the country. In the north are fertile plains, 
varied by gentle slopes. The principal streams, 
none of which is large, are the Esk, Water of 
Leith, Almond, and Gala Water. The coast has 
coal-mining and other industries, but the county 
is chiefly agricultural, with large farms. Near 
Edinburgh are extensive nurseries, vegetable 
and fruit gardens, and dairy pastures. The 
leading manufacturing industry is paper mak- 
ing. Exclusive of Edinburgh and Leith, the 
county forms a single parliamentary constit- 
uency. In 1801 the population of Edinburgh- 
shire was 122,597; in 1851, 259,435; in 1871, 
328,379; in 1891, 434,159; in 1901, 488,796; in 
3911, 507,666. The principal burghs are Edin- 
burgh, the county town and capital of Scotland, 
with 320,318 inhabitants in 1911; Leith, its 
seaport, 80,488; and Musselburgh, 15,938. 

EDISON, Thomas Alva {1847- ). A 

celebrated American electrician and inventor. 
He was bom at Milan, Ohio, Feb. 11, 1847, and 
vhen he was seven years of age his family moved 
to Port Huron, !Micli., where the remainder of 
his boyhood was passed. While a meic lad, 
he started in business as a newsboy on the 
Grand Trunk Railway, His spare hours were 
spent in reading and in boyish experiments, 
largely with printing presses and electrical and 
mechanical apparatus. In 1862 he published 
a weekly, known as the Grand Trunk herald, 
and did the printing in a freight car that also 
served as a laboratory where he could carry 
on further ^sperimente. For saving the child 
of a station master from the whe^s of an ap- 
proaching car, he waS received as a pupil at 
the telegraph office at Mount Clemens and there 
learned to become an operator. While a bril- 
liant and rapid operator, he was besides fun- 
loving and erratic, as well as too fond of ex- 
perimenting and disregarding the rules of the 
office to remain long in any one situation. It 
was while thus engaged that he made his first 
important invention, a repeating instrument, 
which enabled a message to be transmitted auto- 
matically on a second line without the presence 
of an operator. From the West Edison went 
to Boston, where, owing to his skill as a rapid 
operator, he soon secured a position and was 
adso able to work on various mechanical inven- 
tions which suggested themselves to his ingen- 
ious mind. Among these was a vote reecrrder, 
which, while accomplishing its object, did not 
possess merits of a sufficiently practical char- 
acter to warrant its adoption. Recalling this 
failure, Mr* Edison said that afterward he in- 
vestigate minutely the necessity of any par- 
ticular hKver^OB before he attempted to reduce 
it to praethse. ' In this has been his great suc- 
cess as an inventor. Few, if any, great scien- 
tific discoveries are to be credited to Edison, 
but he has txii^phed over almost insurmount- 
able difficulties,' and by his skill and ingenuity 
brought to praefieal use and the advancement 


of civilization what had often been suggested 
by some scientific investigator unable to bring 
it to a successful outcome or practical realiza- 
tion. While in Boston, Edistm devised and 
partly completed a stock-quotation printer and 
later became connected with the Gold and Stock 
Telegraph Company of New York, whose appa- 
ratus and service he greatly improved. Valuable 
inventions of stock printing and other telegraph 
appliances were sold for $40,000, which enabled 
Edison to establish a laboratory on his own ac- 
count and to work out some of his more impor- 
tant ideas. About this time came his auto- 
matic telegraph system, by means of which in- 
creased speed and range of action were obtained. 
Edison's crowning achievement in idegrajdy 
(see Telegraph ) was his invention of the quad- 
ruplex system, which followed a duplex system 
he had previously devised, and wiicli was a 
great commercial success and made possible a 
far greater use of existing telegraph lines. Of 
the greatest value in the development of the 
telephone ( q.v. ) , then recently invented by Bell, 
were the microphone and the carbon transmitter, 
and the latter of these devices was employed 
exten.sively in the earlier instruments. In 1878 
Edison brought out his plionograph with the 
tin-foil cylinder, and about this time the mega- 
phone. The most used of all Edison’s inven- 
tions, and the one that required the most care- 
ful research and experimenting to secure its 
perfection, was that of the incande'^cent light, 
which, brought out in 1879, was publicly ex- 
hibited in 1880. This new light soon achieved 
a remarkable success, and the inventor was 
fully occupied in improving the lamps them- 
selves and the dynamos for generating the cur- 
rent. Mr. Edison also w’orked on the question 
of electric traction, but his acliievements here, 
while attended with some success, were not so 
remarkable as in other fields. In 1886 his labo- 
ratory at Orange was built and furnished a 
commodious workshop for his later experiments. 
Here the kinetophonograph was developed, and 
the instrument in its well-known form of the 
kinetoscope was made a commercial success. 
Among his commercial ventures were the mag- 
netic treatment of iron ore and a plant for the 
manufacture of Portland cement. The most 
notable of his later inventions is the nickel-iron 
storage cell, the product of many thousands of 
experiments in which Edison struck out boldly 
from all existing knowledge and precedent 
This type of battery is extremely rugged, is 
practically incapable of electrical injury, and 
has a very high capacity per unit of weight. 
Its great field of service is the propulsion of 
vehicles and railway cars. He also brought 
out a disk phonograph with a diamond-point 
reproducer and other excellent features, and 
by synchronizing his phonograph and kineto- 
£ 5 cope he produced (1913) realistic talking 
motion picti:T<'=. Edison received numerous 
honors sn iT’T*'rpa"'oiiJil expositions and from 
foreign governments, among which are his 
a,ppo 7 ntm(‘nt as Chevalier of the liegion of 
Honor from Prance in 1878 and as Com- 
mander in 1889. In 1892 he received the Albert 
medal of the Society of Arts of Great Britain. 
Edison as an inventor stands unique among 
those men of the nineteenth century who ap- 
plied seientTfic discoveries to the ordinary uses 
of man. His boldness in overcoming experi- 
mental difficulties, and his successful achieve- 
ment of what might be termed all but impos- 
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sible, secured for him the name of Wizard. In 
considering’ his life and work, however, the dis- 
tinction must be made between the pure scien- 
tist with mathematical and philosophical knowl- 
edge, and the ingenious inventor who can ap- 
ply a scientific truth to a practical end. Of 
this latter class Edison stands at the head. 
For a life of Edison, consult Jones, Thomas Alva 
Edison (New York, 1908), and Dyer and Martin, 
Edison: Bis Life and Inventions (2 vols., ib., 

^^ED^STO ISLAND. One of the ‘"sea islands” 
so famous for long-staple cotton, on the South 
Carolina coast, about 25 miles southwest of 
Charleston (Map: South Carolina, D 4). It 
is formed by the branching of the Edisto 
River near the coast. The soil is fertile, 

and the vegetable trade of the island with the 
North is considerable, Fop., 1910, 3234. 

EDISTO BIVEB. A river in the southern 
part of South Carolina, formed about 6 miles 
west of Branchville, Orangeburg County, by the 
union of its north and south forks (Map: South 
Carolina, D 3). It flows southeast, then south, 
and divides into the North and South Edisto 
about 15 miles from the coast. These arms 
embrace Edisto Island and reach the Atlantic 
about 25 miles southwest of Charleston harbor 
and just north of St. Helena Sound. From the 
forks to its mouth the river is about 150 miles 
long, and it is navigable for light-draft boats 

1. DITTO FBl\’ci'PS, ^-dish^-6 prin'seps. 
The Latin term for the first edition of a book. 
The term is used especially with reference to 
the first prin’fced edition of a Greek or Latin 
author. See IncttnabuIiA. 

EDLXTND, §d^ 9 nd, Ebik ( 1819-88 ) . A Swed- 
ish physicist. He was bom in the District 
of Nerike and was educated at Upsala. In 
1850 he became professor of physics at the Royal 
Academy of Sciences in Stockholm and in 1858 
was instrumental in securing the introduction 
of meteorological stations in Sweden. He con- 
ducted these observatories until 1873, when a 
central meteorological station was erected. His 
scientific researches were confined chiefly to the 
theory of electricity. His publications include 
Th6orie des phenomines electriques (1874), in 
which he discusses unipolar induction, tracing 
the origin of electricity to the rotation of the 
earth and of the higher strata of the atmos- 
phere. The meteorological observations made 
by Edlund from 1858 to 1873 were published 
in 14 vols. by the Academy of Sciences of 
Stockholm. 

EIKMONDSON, Thomas Whxiam (1869- 
) . An American mathematician, bom at 
Skipton-in-Craven, Yorkshire, England. After 
'/■<; h: il*i from the University of London he 
* -i.i ■ II Cambridge and also at Clark Univer- 
sity, Worcester, Mass. He was assistant pro- 
fessor of physics and associate professor of 
mathematics at New York University between 
1896 and 1905 and thereafter professor of mathe- 
matics. His publications include: Worked Ex- 
amples in Coordinate Geometry (1891) ; Men- 
suration and Spherical Geometry (1893), with 
W* Briggs; Deductions in Euclid (1901), and 
other mathematical textbooks. He was a con- 
tributor on astronomy to the second edition of 
the New iNTEBKATIONAIi ElS^CYCIrOPiEDIA. 

EDMONTON, edYnon-ton. A city and the 
capital of the Province of Alberta, Canada, 192 
miles north hy northeast of Calgary (Map: Al- 


berta, G 5), on the Canadian Pacific, the Grand 
Trunk Pacific, and the Canadian Northern rail- 
roads, and on the north branch of the Sas- 
katchewan River. The city is laid out in wide, 
rectangular streets. The principal edifices are 
the Parliament buildings, the University of 
Alberta, the high school and public school build- 
ings, Alberta College, Robertson College, and a 
Roman Catholic convent and seminary. The 
manufacturing and industrial establishments in- 
clude meat-packing plants, brickyards, saw 
mills, flour mills, elevators, foundries, machine 
shops, box and casket works, and manufactories 
of woodwork, aerated water, cigars, shoepacks, 
clothing, beer, and bottles. Coal mining and 
lumbering have reached great proportions, and 
there are 30 coal mines in or near the city. 
Abundant supplies of timber and stone are 
found in the surrounding district. In 1910 the 
value of the manufactured products amounted 
to $4,493,304, as compared with $243,778 in 
1900. The city owns and operates its electric- 
light and power, water, telephone, and street- 
railway systems. Natural gas exists in the 
vicinity, and oil is indicated in the territory 
tributary to it. Alluvial gold is found in the 
vicinity. The city is in a ferl dis- 
trict and is an. important ■ , . tion, 

being an old Hudson’s Bay Company post. Ed- 
monton has a t»ir‘ti''>ri'lngirnl station in daily 
communication with ilu‘ (,iiiied States W^eather 
Bureau and is statistically the storm centre of 
the northern part of America. Pop., 1901, 
2626; 1911, 24,900. 

EDMONTON. An urban district of Middle- 
sex, England, about 7 miles north of London 
in the I^a valley. Many artisans of the region 
have their homes here. Charles and Mary Lamb 
are buried in the churchyard, and the Bell Inn 
was made famous in Cowper’s humorous poem 
of “John Gilpin.” Pop., 1901, 46,899; 1911, 
64,820. Consult Robinson, The History and An- 
tiquities of Edmonton (London, 1819). 

ED^MUND, or EADMUND (AS., defender 
of property) (c.922-46). King of the English 
from 940 to 946- He was the son of Edward 
the Elder and the grandson of Alfred the Great 
and succeeded his half brother, .<Ethelstan, on 
the throne. Three years before his accession he 
had shown remarkable bravery in the battle 
with the Danes at Brunanburh. Soon after 
he became King a revolt broke out in the 
north, and Olaf, or Anlaf, the leader of the 
Danes from Ireland, was made King. For a 
time the revolt was successful, and the Dane- 
law (q.v.) was revived under a second Olaf 
and Ragnar; but about 944 Edmund subdued 
both kings. In 945 he conquered Cumbria and 
gave it to Malcolm of Scotland to be held in 
military service. Edmund was slain by an out- 
law, May 26, 946, while at a banquet. Consult: 
Green, Conquest of Englcmd (I/ondon and New 
York, 1883) ; Hodgkin, History of England, to 
the Norman Conquest (London, 1906) ; Oman, 
England before the Norman Conquest (ib., 
1910), 

EDMUND, or EADMUND (c.981-1016). A 
king of the English, known as Iboxside. He 
was the son of Ethelred II, and half brother of 
Edward the Confessor. He is celebrated chiefly 
as the great opponent to Canute and the Danish 
party during the latter part of his father’s 
reign- On the death of Ethelred, in 1016, the 
Danes proclaimed Canute King of England, 
but the citizens of London declared for Edmuncfe, 
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who drew together his forces and engaged 
Canute at Pen, in Somersetshire, and at Shers- 
ton, in Wiltshire. In both battles he was vic- 
torious; but a severe defeat which he sustained 
at Assandun in Essex compelled him to make 
terms wdth the enemy. .An arrangement was 
entered into by which England was divided 
between the two kings — Canute* obtaining pos- 
session of the north, and the south falling to 
the share of Edmund. It seems probable that 
it was also agreed that on the death of either 
the survivor was to succeed him. Edmund died 
a few weeks after this agreement had been con- 
cluded, and Canute became King of England, 
Nov. 30, 1016. According to the Anglo-Saxon 
Chronicle, Edmund received the surname of 
Ironside for his extraordinary courage and 
physical strength. Consult: Freeman, The Nor- 
man Conquest, vol. i (Oxford, 1873) ; Green, 
The Conquest of England ( London and New 
York, 1883) : Hodgkin, Bistory of England, to 
the Norman Conquest (London, 1906) ; Oman, 
England before the Norman Conquest <ib., 
1910). 

EBMUSD. The bastard son of the Earl of 
Gloster, in Shakespeare’s King I^ear. 

EBllXJNB, Saint (c.l 170-1240). An Eng- 
lish archbishop and ascetic. His name was 
Edmund Hich. He was bom at Abingdon be- 
tween 1170 and 1175. He early adopted the 
ascetic life and followed its rules with a rigor 
amounting to heroism. He studied at Oxford 
and Paris and became a priest. In 1227 he was 
one of the preachers of the Sixth Crusade. In 
1234 he became Archbishop of Canterbury. He 
was involved in many disputes and quarrels, 
both political and ecclesiastical. In 1240, 
broken down by such contentions and his severe 
mode of life, he left his post and went to 
Pontigny, in France, soon after to Soisy, where 
he died Nov. 16, 1240. For his life, consult: 
Masse (Eng, trans., London, 1874) ; Wallace, 
(ib., 1893); Ward (ib., 1903). 

EB'MXnSTDS, Alkebt Josesph (1857- ). 

An Ameriean librarian and Bmidhist scholar, 
born at Tottaaham, Middlesex, England. He 
entered the University of Ijondon in 1877, 
served as a secretary, spent 1884 in cataloguing 
the Sunderland (England) library, and then 
came to the UnitM States. In 1887-89 he was 
assistant librarian of Haverford Collie, in 
1889-90 he classified the Philadelphia library, 
and in 1891 became cataloguer of ihe Histor- 
ical Society of Pennsylvania. Besides articles 
on comparative religion, he is author of English 
and American Poems (1888); Bongs of Asia 
Sung in America (1896); Mar^lous Birth 
of the Buddhas (1899) ; Hynrns of the 
Faith (Dhammapada) (1902) ; Buddhist and 
Christian Gospels (1902; 4th ed., 1908—09); 
Buddhist Bibliography (1903) ; Buddhist T&nts 
Quoted as Scripture by the Gospel of John 
(1906—11) ; Fairmount Park and Other Poems 
(1906); A Duet unth Omar (1913). 

EBMITNBS, George Fbankun (1828- ). 

An American lawyer and legislator. He was 
bora a4 Blchmond, Vt., was educated in a com- 
mon s<^K>ol and by a private tutor, studied law, 
and in 184^ was' admitted to the bar. He set- 
tled in Burlington in 1851 and from 1854 to 
1859 was a nij^mber of the State Legislature, 
being for three years Speaker of the Lower 
House- In 1861r-& he 4®erved in the State Sen- 
ate and was President pro tesm. When the Civil 
War broke out, he a member of tbe State 
Vol. VII.— 31 


Convention which met to form a coalition be- 
tween the Republicans and the W^ar Democrats, 
and he drew up the resolutions adopted by that 
convention as the basis of rmion. At the death 
of Solomon Foot, in 1866, Edmunds was ap- 
pointed to fill the vacancy from Vermont in the 
United States Senate, and held office until his 
resignation in 1891. In the Senate he served 
on the committees on Commerce, Public Lands, 
Pensions, Retrenchments, and the Judiciary. He 
was a member of the Electoral Commission 
(q.v.) in 1877, was for several years at the head 
of the Senate Judiciary Committee, and was 
President pro tern of the Senate during Arthur’s 
administration. He was the author of the Anti- 
Polygamy Act of 1882, known as the Edmunds 
Act, of a somewhat similar Act passed in 1887, 
and of the Anti -Trust Law of 1890. After re- 
tiring from the Senate he practiced law and at- 
tained great eminence as a constitutional lawyer. 
In 1897 he became chairman of the Monetary 
Commission appointed by the Executive Commit- 
tee of the Indianapolis Monetary Conference. 

EIKMTTNBSON, George (1848- ). An 

English clergyman and historian, born in Red- 
ear, York, and educated at Magdalen College, 
Oxford. He was ordained a priest of the Church 
of England in 1874, but is best known as a 
special student of the history of the Low Coun- 
tries and of South America. In 1901-04 he was 
employed in preparing the British case in the 
Guiana-Brazil boundary dispute. He contrib- 
uted several chapters to the Cambridge Modem 
Bistory and published: Milton and Vondel 
(1885) ; Archbishop Laud and his Work (1905) ; 
Anglo-Dutch Rivalry in the First Balf of the 
17th Century (1910, Ford Lectures at Oxford); 
The Church in Rome in the First Century (1913, 
Bampton Lectures ) . 

EBlWnJNBSTON. A town and the county 
seat of Madawaska Co., New Brunswick, Canada, 
situated on the Canadian Pacific, Grand Trunk 
Pacific, and Temiscouata railways (Map: New 
Brunswick, A 1 ) . It contains a Roman Catholic 
convent and is the centre of a lumbering and 
farming district. The town owns its water and 
electric-light and power systems. Pop., 1901, 
444; 1911, 1821; 1914 (local esL), 2600. 

ETDOBL (Hdh. edom, red, Gk. TSoi/pta^a, Idou- 
maia). According to the Old Testament, which 
places Esau in poss^sicm of Edom, the latter 
becomes one- of ihe names of Esau, fancifully 
explained because of the *‘^red” pottages given him 
by his brother Jacob (Gen. xxv. 29-34). (See 
Esau.) The ruddy hue of the sandstone clifis 
may have had something to do with tlse naming 
of the region. The name, imder the form 
Udumu, occurs in the Tell ^-Amarna Tab- 
lets (c.1400 B.O.). It is designated as a city, 
and since in later Assyrian inscriptions it is 
sometimes designated in the same way, though 
also as a country, it has been concluded that 
the district received its name from its chief 
city. Another and apparently older name was 
Seir, which is the designation of the mountain 
range. Originally in the possesion of the 
Horites, it passed into the hands of the Edomite 
group. The latter, however, did not drive out 
tbe former, hut intermarried with them (Deut. 
ii. 22; Gen. xxxvi. 20—21). 

Edom comprised a strip of country, 100 miles 
long by 20 miles broad, lying between the south 
of Palestine and the Gulf of Akabah ( q.v. ) . It 
is a wild^ mountainous region, with the desert 
on the east and west of it;i but, rugged though 
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it looks, it contains ricli glens and terraces, 
where flowers and shrubs and trees spring up 
luxuriantly. Its chief city in later periods was 
Bozrah (now Buseirah) in the extreme north; 
its seaports were Elath and Ezion-geber in the 
extreme south at the head of the Gulf of Aka- 
bah. The relations between the Hebrews and 
Edomites, despite the recognition of their close 
relationship, w'ere for the most part hostile, and 
this hostility is carried back in historical tra- 
ditions to the time when the Hebrews were re- 
fused permission to pass through Edom on their 
way to Canaan (Num. xx. 14-21) and were 
obliged to pass eastward of the land and make 
their way to Moab. During the reigns of David 
and Solomon the Edomites were brought under 
subjection to the Israelites, and despite jnany 
uprisings ( 1 Hinga xi. 14—22 ; 2 Kings viii. 20— 
22, xiv. 22) they remained in the power of 
Judah until the time of Bezin of Damascus (2 
Kangs xvi. 6) ; nevertheless the Edomites re- 
peatedly ravaged the southern border of Pales- 
tine and rejoiced when Judah was destroyed, 
which circumstance is the reason that they are so 
terribly denounced by some of the prophets (Lam. 
iv, 21-22; Ezek. xxxv. 3-15; Obad, 10-lfl). 

In the Assyrian inscriptions Edom is fre- 
quently mentioned. In 732 b.c. the Edomitish 
King, Kaushmalak, appears among^ those who 
are forced to pay homage to T‘Ld<. ib-rjlh-' TV 
at Damascus, while 20 years lart-r nrm i.dum 
again joining a league with Moab, Judah, Phi- 
listia, and Egypt, against the Assyrian King 
Sargon II. The allies were obliged to submit 
and pay tribute. Once more, in 701 b.c., when 
Sennacherib threatened Palestine and Syria, 
Edom joined with Hezekiah in an attempt to 
withstand the attack. In view of this, it is 
rather strange to find the inference in the Old 
Testament narratives that at the time of the 
attack of Kebuchadnezzar upon Jerusalem the 
Edomites assisted the Babylonians, In the post- 
exilic period the Edomit^ are enabled to ex- 
tend their domain and occupy a portion of 
southern Judah, with Hebron as a capital, and 
during the Maccabean War the Jews had to con- 
tend not only with the Greeks, but with the 
Edomites as well, who endeavored to avail them- 
selvds of the situation by making attacks upon 
the Jews. Judas Maccahgeus, however, drove 
them from southern Judah (164 b.c.) and John 
Hyrcam]^ (109 B.c.) is said to have conquered 
their country, though he held only the western 
part of it, and that not for a long time. The 
eastern pari, with its capital at Selah (of which 
Petra is the Greek translation), remained in 
the hands of the Nabataeans, who had held it 
since before 312 B.C.' The 'Homan conquest swept 
away the last remnant of the Edomitic independ- 
ence. The country, now dalled after the Greek 
form Idumea, was placed undmr control of ^ a 
procurator and grouped with Judaea, Samaria, 
and Galilee; and Antipater, an Idumaean, suc- 
ceeded, by gaining the favor of the Romans, in 
obtaining this position. His son was the fa- 
mous Herod the Great. (See AIn'TIPATER; 
Hebod.) After the destruction of Jerusalem the 
country was merged in Arabia Petrsea, and the 
name Idumaea disappears, being merged in the 
land of the Nabataeans. 

Gtvnsirlt: Winckler, O^escJiichte Israels (1895) ; 
F: Biihl, G-eschichte der Edomiter (1893); A. 
Musil, Arabia Petrceay vol, ii, ‘TEdom” (1908)’; 
Brunnow and Dowaszrewski, Die Provvkeia Ara- 
hia, vol.' i Hoskins, The Jordan Y'cAley 


and Petra (1905); Dalman, Pe^ra (1908). See 
Petba. 

EDGEtED, or EADBED (?-955). A king of 
the English. He w^as the son of Edward the 
Elder and succeeded his brother, Edmund I, in 
946. The Danes in N.orthumbria were in revolt 
during most of his reign, but were finally sub- 
dued. He was succeeded by his nephew Edwy, 
or Eadwig, in 955. Consult Green, Conquest of 
England (London and New York, 1883). 

EDBEMID, a'dre-med', or ADBAMTTI. A 
town of Asiatic Turkey, situated in the Vilayet 
of Brusa, about 3 miles from the Gulf of 
Adramyti. It lies in a very fertile region 
abounding in vineyards and olive groves. The 
town in itself is rather unpretentious, but de- 
rives considerable importance from the proxim- 
ity of iron deposits in Mount Ida and its trade 
in oil, raisins, and timber. The population is a 
little over 8000, of whom about one-fourth are 
Greeks. The ancient city of Adramyti, situated 
nearer to the coast, was a very important com- 
mercial port. 

ElKBISI, Abu Abdallah Mohammed al 
Sharif, called also Al Edeisi (1099-?). An 
eminent Arabian geographer, horn at Ceuta in 
1099. By descent he was a member of the famous 
Edrisi family, which in turn traced its line to Mo- 
hammed himself. He studied at Cordova, where 
he devoted himself to geography, astronomy, and 
medicine. Having completed his studies, he 
traveled through Asia Minor, Egypt, Morocco, 
Spain (some say also England and France), and 
Portugal- On the invitation of Roger II, ^ of 
Sicily, he went there and began a geographical 
work which he finished in 1154. From his own 
notes and from outside information he con- 
structed a globe of silver. This, in accordance 
with the Ptolemaic system, he divided into seven 
climates, iriter^i cTing each with 11 regions, rep- 
resented by perpendicular lines. In explanation 
he wrote a book. In 1592 this work was pub- 
lished at Rome in Arabic, while a Latin transla- 
tion of it, imder the title Geographia ISfitbiensis, 
was made in Paris (1619) by Gabriel Sionita 
and Johannes Esronita. Dozy published a por- 
tion of it. Description de VAfrique et de VEs- 
pagne, in 1866. Another portion, LGialia^ has 
been published by Amari and Schiaparelli ( 1883) . 
Jaubert published a complete translation in 
French (I836-A0), but the translation is un- 
trustworthy. The description of Syria and Pal- 
estine in Arabic with a Swedish translation will 
be found in Brandel, Omoch ur den arahiske Geo- 
grafen Idrisi (Upsala, 1894) . Another section 
is given by Noldeke, Ein Ahsahnitt aus dem ara- 
iischen Oeographen Idrisi (Dorpat, 1875)', Con- 
sult also : Saavedra, Ea geografia de Espana 
del Edrisi (Madrid, 1885): Tomaschek, “Die 
Handelswege in 12ten Jahrhundert nach den 
Ekkundigungen des Arabus in ^itzmgs- 

her, d. W%ener Ah. d. Wiss. (1887) ; Broe- 
kelmann, Gesolmchte der arahisehen Litterdtur, 
vol. i, p. 477 ("Weimar, '1898) . 

ED'SALL, Samu®u- Cook (1865- ): An 

American Protestant Episcopal bishop, beirn at 
Dixon, HI., and educated at Racine College and 
Western Theological Seminary. He was ordained 
to the priesthood in 1889 and in the same year 
was appointed to the rectorate of St. Peter’s 
Church. Chicago; After an activity here of 10 
years he became Missionary Bishop of North 
Dakota, serving until 1901, when he was elected 
Bi^op of Minnesota. ' He wrote Prager^ Booh 
Preparation far Confirmation (1898). 
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EB'SOIT, Cyktjs (1857—1903). An American 
physician, born at Albany, N. Y. He studied at 
Columbia and the College of Physicians and 
Surgeons, in 1882 was appointed assistant sani- 
tary inspector of Yew York City, and rose to 
be health commissioner. In 1893 he was ap- 
pointed health commissioner of the State of 
Yew Y^ork. He was three times elected presi- 
dent of the Board of Pharmacy of the City and 
County of Yew Y'ork. He was known as a bac- 
teriologist, invented several surgical instru- 
ments, and wrote a large number of articles 
on sanitary and medical topics. 

EBUCATIOY (Lat. educatio, from eduoare^ 
to rear, nourish, bring up, from educere, to lead 
out, from e, out -f- ducere, to lead). In a gen- 
eral sense, the development of the whole nature 
of man, physical, intellectual, and moral, through 
interaction with every phase of his environ- 
ment; in a narrower and more usual meaning, 
the development of the powers or capacities of 
the mind throu^ special processes of training. 
Yo one application of the term has now or ever 
had a common acceptance, for it may have a 
variety of special applications. Quintilian ap- 
plied it to the general process* • ' ; ".irdr';*- '■* 
the child’s earliest years, in i"' Tr- 

the formal school processes, called instruction. 
The Oreek idea of education included both the 
early process of training, or formation of habits 
based upon authority, and the later process of 
instruction, or the rationalizing of the habits 
formed. This general conception is formulated 
by Plato as follows: “Good education is that 
which gives to the body and to the soul all the 
perfection of which they are capable.” For 
many years the popular idea has been limited 
to the narrower one of instruction, but recently, 
under the influence of the conception of evolu- 
tion, it has been realized that every stimulus 
that sets up a series of reactions in the human 
organization has some influence in shaping the 
final character. However, such a conception is 
too vague to he of any general value, and some 
such formulation as the following is now of com- 
mon acceptation: EducaHon includes all those 
processes consciously adopted by a given society 
for realizing in individuals the ideals which are 
approved by the race or by the particular group ; 
while instruction includes all those definite 
means and methods adopted under the direction 
of a particular institution, usually the school, 
for accomplishing certain particular ends, 
wholly or for the most part of an intellectual 
character. The neater part of this article will 
be devoted to a sketch of the theory of education, 
with enough detail of the actual practice to 
illustrate the true nature of the theory. This 
prf?sentation is supplemented in the articles re^ 
lating to the prominent educators of the past, 
cfspeeially those about Abelard, Aicuin, Aristotle, 
Hasedow, Comenius, Fellenberg. Frbbel (or Froe- 
bei), Herbart, Loeke, Horace Mann, Montaigne, 
Pesrfilozzi, Plato, Quintilian, Rabelais, RaticMus, 
RcPE^eau, Herb^t Spenser, Sturm. A further 
disec^ion of the principles of educiation, es- 
pecially fn fela^on to their application as an 
art, is the articles on Pm>agogy and 

on I^YcalbiYMy. - The subject of educational 
method, treaty ''j^^rimarily in' the article on 
P:^A€OOY,‘ m in some of its aspects iii 

the articles CkiMBSTJUB; Fbobed; 

Hfem?ART t ; YOB- 

MkL SOTooac;;* ’P:i^tai,ozzi. 

The present ' "edi^ea^nai systems 


and practices, together with a sketch of their 
historical development since the Reformation, 
is given in rhe article Yationai. Educatiok, 
Systems op. Special phases of the . <* / -id- 

eational systems are discussed und( ■ . ■ ■■ i i ■- 
Agbicuetural Education ; Chautauqua ; Col- 
lege; Colleges, American; Common Scho(m.s; 
CuESicuLUTVf ; Education, Commercial; Evening 
Schools; Grammar Schools; High Schools; 
Gymnasia and Realgymnasia ; Industrial 
Schools ; Infant School ; Monitorial System ; 
Montessobi Method; Yor3^ial School; Pro- 
fessional Education; Realschulen; Techni- 
cal Education; Untvtebsity; University Ex- 
tension. The more important present educa- 
tional tendencies and problems are considered 
under the topics Coeducation ; Collegiate Edu- 
cation FOR Women; Colleges, American; 
Education, Commercial; Curriculum; Elec- 
tive Courses; Grammar Schools; Kindergar- 
ten ; ^Manual Training ; Object TeachixYG ; 
Yormal School; Parish School; Pedagogy; 
Schools. Certain aspects of these topics are 
also treated in the articles relating to the spe- 
cial universities, colleges and public schools, and 
in the sections on education in the articles 
Belgium, France, Germany, Great Britain, 

ETC. 

Types of Education. The definitions given 
above indicate that education has two phases, 
more or less distinct. First, it is the physical 
and psychical development of the individual, 
solely with reference to these activities within 
themselves; and, second, it is the process of ad- 
justing the human being to his social environ- 
ment — to the ideals and customary practices of 
his fellows. So far as the process is concefraed, 
these two phases are not distinguishable, but 
are rather complementary; whereas, in reference 
to the conception and the realized purpose, they 
are clearly differentiated and often are in con- 
flicts Its history presents many aspects that 
find a common explanation in the varying em- 
phasis placed upon the individual and social 
phases, together with the relative importance 
which the activities for supplying food, cloth- 
ing, and shelter assume at any given stage of 
culture. Among primitive people education was 
largely practical and centred in the family group. 
It was essentially a training given the child, 
ordinarily by his parents, in the customary 
proc^sps of supplying fhe needs of food, cloth- 
ing, and shelter. (Ckmsult Uetoumeau, 
lution de ¥6dncation dans les diverses races 
hninaiiies, Haris, 1898, and Webster, Primitive 
Bearet BodeUes, Yew York, 1998.) These ac- 
tivities nece^itated a variety of ceremonial 
observances relating to every interest in life in 
order to secure proper adjustment to the ^irit 
world, omnipresent to the savage and the bar- 
barian. As a priesthood developed, priests had 
instruction in the preservation and explanation 
of tradition and ceremonies, as distinct from 
the broader ceremonial education of aH the 
people. Out of this esoteric training of the 
priesthood and the attempt to construct cos- 
mographies grew in time philosophy, science, 
and literature, and the higher types of educa- 
tion. Such types are best illustrated by the 
Hindus, the' Egyptians, and the Jews. There 
developed, too, along with these early > types of 
priestly instruction, a caste system of education 
for the masses of the people, that gave, in ad- 
dition to the religious ceremonial education 
menSoned, a training ' in the practical affairs 
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of life. In such a system the training was 
given by parent to child in the particular 
activities to which he had been confined in the 
growing division of labor. The caste system of 
education was highly developed by the Egyptians 
and the Hindus and, with the latter at least, 
has persisted until recent times. While the 
caste organizati<;!i of society was never reached 
by the Jews, they did develop a system of in- 
dustrial education akin to that of caste socie- 
ties. The Chinese were the first of existing 
nations to develop a general system of literary 
education. While it does not of course affect all 
the people, it is at least open to all and does 
reach large sections of the population. ^ It is 
essentially literary, dealing primarily with the 
sacred literature, organized as a preparation for 
the civil service, tested and controlled by a 
series of examinations. The successful com- 
petitors in these examinations become public 
officials, and the conduct of the government is 
thus placed in the hands of those who are by 
the very process of selection most opposed to 
innovations and to progress. This system, first 
organized in the time of Confucius, has under- 
gone no radical change for the past 1000 years. 
The recent trouble with the Western nations 
incident to the Boxer uprisings has given oppor- 
tunity for the influences gradually creeping in 
Through coTitiu.t with the Westerners to affect 
t!!e e.\}iird ration system, and radical changes 
are now going on. The ancient Persians, the 
Greeks, and the Romans developed a national 
type of education which at first was largely 
military. But its political aspect expanded 
with Greek and Roman political life until in- 
dividualism found expression in an education 
both liberal and practical. Since that time the 
process has been growing more scientific, synthe- 
sizing these several modes, influenced in a vary- 
ing degree by the ideals of Christian rcdigion. 

Historical Sketch of the Theory of Edu- 
cation. The Greeks were the first to work out a 
theory and practice of education based upon 
scientific principles rather than upon religious 
beliefs and ecclesiastical ceremonies. The pur- 
pose of the early education, with both Athenian 
and Spartan, was preparation for the duties of 
citizenship, military, political, and religious. 
With the Athenians their activities provided 
for intellectual and aesthetic development, illus- 
trated in the drama, religious ceremonial, the 
symposium, the choral performances, etc. From 
the middle of the seventh century b.c. there were 
at Athens elemeniary schools of a twofold char- 
acter: one was the music school, which in time 
embraced instruction in reading and writing; 
the other was the school for gymnastics and 
dancing, which for earlier years was called the 
palsestra, and, for the period of adolescence, the 
gymnasium. The training in gymnastics was 
noffe a direct military training, but was aimed 
to produce a beautiful, symmetrical, agile, and 
sound body through various exercises, chiefly 
running, jumping, discus throwing, javelin cast- 
ing, wrestling, and boxing. Nor were the music 
^hools designed to produce performers; they 
were rather schools of expression. “Gynmastic 
for the body, music for the soul,” was Plato’s 
summary of the process of education, each in 
its way to produce harmony of development. In 
the fifth century b.c. . intellectual education was 
much broadened by the Sophists^ and much 
greater scope given to individualism. It be- 
came more largely a literary process, differen- 


tiating into the rhetorical or oratorical and the 
philosophical education. Of the former, Socrates 
is the chief exponent; Socrates, Plato, and Aris- 
totle are the chief exponents of the latter. In 
the Republic of Plato, which may be termed 
the first scientific treatise on the subject, ele- 
mentary education consists of training in gym- 
nastic and music, including letters; secondary, 
of the study of arithmetic, geometry, music, 
and astronomy; and higher, of dialectics, or 
philosophy. The elementary studies produced 
a harmony of body and soul that was the basis 
of all virtue; the secondary led to unity of 
thought; and the higher led to the contempla- 
tion of pure being, the union of truth and 
beauty. The purpose of this education was to 
obtain an insight into the essential nature of 
things. In this treatise, together with that 
contained in the LawSy there is found the fun- 
damental distinction between the liberal and 
the practical education, between the different 
stages of education, and between the groups 
of study so long recognized under the terms 
triviuTti and qucLdriviuTvi, It is indicative of the 
importance of education in Greek thought that, 
with Plato and Xenophon and Aristotle, it finds 
a place in the discussion of the science of gov- 
ernment. Not only is education to be intrusted 
to the state, it is the state’s most important 
function. However, in practice the philosophi- 
cal influence on education but reinforced the 
tendency towards individualism ; for the for- 
mation of the philosophical schools still further 
weakened the Greek commonwealth, instead of 
counteracting the (li-irilesTntir'g influence of the 
Sophists, as was the aitn of t’u‘ theory. 

The rhetorical education of the later Greek 
period is best represented by Isocrates. It is 
this type that is reproduced at Rome and best 
presented in Cicero’s dialogue On Oratory and 
Quintilian’s Institutes of Oratory, The early 
Roman education consisted of a training for the 
practical affairs of life, economic, military, and 
political, for which little or no literary instruc- 
tion was necessary. . The Laws of the Twelve 
Tables, with the biography and legends of his- 
torical characters, furnish^ all the subject mat- 
ter of this stage, aside from the training given 
ijh' practical duties. Under the influence of the 
Greeks a literary education was substituted, 
and with the early Empire there was developed 
an elaborate system con.^Nting of an elementary 
school, the Indus, wi'irh baJ i-xisted from early 
times, the grammar or secondary school, the 
rhetorical schools, and, in certain centres, as 
Rome, Constantinople, Marseilles, etc., a higher 
institution resembling the modern university. 
With the loss of liberty under the Empire, ora- 
tory lost its chief inspiration, and education 
became largely a process of formal training, in 
which even literature became a study of form- 
Though many of the emperors— among them 
Vespasian, Hadrian, and Antoninus — ^were pa- 
trons of education, learning ceased to have any 
profound influence on the character of society. 
Towards this formal intellectual life, represented 
in Greece by the philosophical schools, and in 
Rome by the rhetorical schools, the early Chris- 
tian fathers were rather favorably inclinecjt, 
notably Clement of Alexandria, Origen, and 
Basil; but later the attitude of the Christmn 
teachers became distinctly hostile. Especially 
is this true of the Latin fathers, as represented 
by Tertullian and St- Augustine, the 
being responsible for the edi^ of the CounciJ <>f 
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Carthage, which forbade the study of pagan 
literature by the bishops. The ascetic spirit 
was another cause of the opposition to learning 
and culture, since both were essentially worldly, 
and hence evil. Yet to monasticism (q.v. ) is 
chiefly due the preservation of learning during 
the centuries known as the Dark Ages. The 
rules of St. Benedict provide for the copying 
of manuscripts and the reading or the hearing 
of the Scriptures as a part of the daily routine 
of monastic life. Yet during some centuries 
many monasteries existed in which no reading 
or writing could be done. On the other hand, 
the monasteries sheltered some at all ages who 
had an abiding interest in literature and learn- 
ing. During the earlier centuries of the Middle 
Ages this was especially true of those monasteries 
that transmitted the Grecian influence. St. 
Basil, in oppMDsition to the extreme asceticism of 
Egypt and the East, had introduced a more in- 
tellectual element into Grecian monasticism; 
this was carried by Cassianus to southern 
France, and from there by St. Patrick to Ire- 
land. Celtic monasticism dominated the British 
Isles during the seventh and eighth centuries, 
and thence the intellectual interest was carried 
to France and the Continent by Alcuin in the 
eighth century, and by John Scotus Erigena in 
the ninth. Scotus marks the beginning of Scho- 
lasticism ( q.v. ) , though the scholastic move- 
ment can hardly be said to have been general 
before the twelfth century, and it culminated 
in the thirteenth. Scholasticism was the first 
of the great intellectual revivals, unless the 
movement under Alcuin and Charlema^e can 
be considered a preliminary revival of interest 
in learning, organized now with the form if 
not the content of ancient times. (vSee Asts, 
Liberal.) Scholasticism was distinctly an in- 
telleetual movement, beginning with ^ the dis- 
eussion of the Platonic and Aristotelian prob- 
lems of the nature of ideas, and ending with 
the systematization of all thought in the form 
of a theological philosophy. However, the in- 
tellectual interest was clothed in a theological 
form, and partook of a logical rather than a 
rhetorical character; in fact, its exponents 
sought rather to avoid literary form for severe 
and precise statement. Out of the scholastic 
movement came the early universities, at least 
the one at Paris and its oflfsh€K>ts. In them 
intellectual interests were provided with a home, 
and education obtained that institutional foun- 
dation which had been wanting since the de- 
cline of Homan culture and government. This 
conception of the formal character of the sub- 
ject matter of education and the disciplina^ 
character of its method prevailed both within 
and without the universities until the Renais- 
jsanoe of the fifteenth and sixteenth centuries. 
At this time the world awoke to the fact that 
there were other interests in life besides the 
religiotts, and that there was a vast literature 
mueit more varied and complete than that upon 
whldb interest had been centred for many gen- 
eraiidns. intellectual interests were stimulated, 
and the ccmeeption and purp<^ of education 
'were broadeaH^'hy the activities of such men 
as Petrar^ teachers as Vittorino da 

Feltre, and- finally by the teaching of the univer- 
sities, though had responded somewhat 

slowly to the "’Hew influences. 

The ^phasis upon the linguistic 

character of esflBeatigm mtrodueed new secular 
interests mto :the i&en prevateit system. In 


early years instruction had to be of a religious 
character and hence centred in the religious 
literature, which demanded a knowledge of the 
Latin language. Higher instruction was, to a 
large extent preparation for controversial life 
in connection with religious doctrines and lit- 
erature and hence had also to be linguistic 
in its elements. The Renaissance interest in 
the rudimentary sciences and in the aesthetic 
element in literature was almost wholly elimi- 
nated from organized educational efforts; while, 
in addition to this, the religious conflicts in- 
troduced hy the Reformation movement so agi- 
tated and demoralized the social, domestic, and 
political conditions of the times, that organized 
education, subjected like all other institutions 
to the distressful storms of the period, suffered 
greatly in the general upheaval. Nevertheless, 
during this agitated sixteenth century there 
were educational influences at work, which crys- 
tallized into definite school organization and 
procedures, best typified by the work of Johannes 
Sturm (q.v.) and later by that of the Jesuits. 
Sturm, who was the head of the Strassburg 
Gymnasium from 1537 to 1582 and was inspired 
by the work of the Brethren of the Common 
L’fo. orcmnizr-d a ten years’ course of study, 

< •'p-i-'Ting ..f (jlnrk and Latin grammar, rhet- 
oric, and literature. Not till late in his 45 
years’ experience did he introduce any study of 
mathematics into the last years of his curricu- 
lum. Sturm’s ideas concerning organization and 
subject matter were most influential in shaping 
the developing school ^stem of the German 
states. His course of study, slightly amplified, 
was adopted in the higher schools soon to be- 
come common under the term gymnasia (q.v.). 
His methods, embodied in textbooks, were per- 
petuated and popularized in a similar manner, 
not only in German states, but elsewhere. 
Through Roger Ascham, the tutor of Queen 
Elizabeth and the friend of Sturm, similar edu- 
cational ideas and practices were adopted as a 
characteristic feature of the public or grammar 
schools then being founded to some extent in 
England. In the latter part of the sixteenth 
century the Jesuit Order formulated its. Ratio 
Btudiorum (q.v.), embodying many ideas simi- 
lar to those of Sturm. Their numerous schools 
were the most efficient and popular mp to the 
middle of the eighteenth cc-ntury, by the end of 
which there were 612 colleges, 157 normal 
schools, and 24 universities. Sturm and the 
Jesuits only organized the humanistic educa- 
taonal ideas of the Renaissance; and the result- 
ing education was in its content a wholly liter- 
ary one of the extremely classical type, while its 
purpose and discipline were larg^y determined 
by religious influences. Sturm was a Ciceronian, 
and it was wholly with the purpose of produc- 
ing the ability to use the Ciceronian Latin and 
of securing the discipline entailed by this 
process that the dominant educators of the six- 
teenth and seventeenth centuries labored. Diet- 
ing this period there were not wanting, however, 
those who protested against this formal educa- 
tion and insisted that the purpose of the study 
of clas^cal literature was the possession of 
the knowledge contained tterein and not yet to 
foe found ^ in" any^ of the vernacular Bteiatures. 
Erasmus, though a humanist, took this position:; 
font the two Frenchmen Rabelais (q.v.) and 
Montaigne (q.v.) were the chief of these, while 
about the middle of the seventeenth century 
John Milton issued his Tractate on Education^ 
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which demanded that the whole range of the 
sciences and arts should be studied in the Greek 
and Latin literature and propounded this nota- 
ble definition of education, viz., ‘"I call a com- 
plete and generous education that which fits a 
man to perform justly, skillfully, and magnani- 
mously all the offices, both public and private, 
of peace and war/^ By Milton’s time, however, 
there was abroad a new spirit in education, in 
which he participated to some extent. This was 
the same spirit that was represented in philoso- 
phy by Descartes and in science by Bacon; in 
education the great exemplar was Gomenius 
(q.v.). The educational influence of Gomenius 
W'as expressed ( 1 ) in broadening the conception, 
of education beyond the narrow literary and 
linguistic confines until it included the whole 
realm of knowledge, as conceived in the popu- 
lar pansophie philosophy of the time; (2) in 
organizing education into a definite institutional 
hierarchy and systematizing its subject matter 
into a definite course of study, which included 
the elements of all the sciences, both natural 
and social; (3) in introducing improved 
methods of instruction based on conceptions 
— more or less erroneous, it is true — of natural 
processes. These ideas were embodied in a series 
of textbooks, the most important of which was 
the Orbis Pictiis (q.v.). Gomenius was not 
alone, even in the educational field, in standing 
for these new ideas. Eatichius (q.v.), or 
Eatke, had preceded him, but had exerted little 
influence, owing rather to his temperamental 
defects than to the novelty of his ideas. Even 
in the preceding century Eahelais and Mon- 
taigne had led in the criticism of the prevailing 
educational ideas and practices, and while they 
had little infl.uenee on school work or little 
knowledge of the technique of the educational 
process, both opposed the extreme classicism of 
the time, protested against the acceptance of 
erudition as the aim of education, of the formal 
linguistic discipline as the purpose of the study 
of the classical literature, and held even more 
broadly that experience in life gave the purpose 
to education, so far as it was a definitely or- 
ganized process. Eahelais and Montaigne were 
significant rather as protestants, giving an em- 
bryonic formulation to a conception of educa- 
tion to he further developed and made practical 
by such men as Gomenius. The practical aspect 
of the Comenian movement was limited to the 
seventeenth century, though the line of thought 
was continued. In 1693 John Locke published 
Ms Thoughts Concerning Eduoation, which con- 
tinued the general thought of Gomenius, though 
without recognizing the importance of a scien- 
tific rather than linguistic curriculum, as might 
have been expected. This work of Locke has 
probably been of wider influence than any other 
treatise on education written in the English 
language, unl^s it be Herbert Speneer^s Mduca- 
ticn. Locke emphasized the moral and physical 
aspects of education, in these respects exerting 
a profound and lasting impression on English 
education, both under the tutorial system which 
he approved and in the public schools. He had 
in mind the education of an English country 
genfelemasn of his time and gave little attention 
to ‘ the philosophical aspect , of his education. 
This is treated in the more general work on 
The Human Under stcmding, and its influence 
passed through the writings of the empirioal 
school of philosophy until, it reached Rousseau. 
Jean Jacques Eoiisseali (q.v.) is the most com- 


manding educational figure in the eighteenth 
century. In 1762 appeared his Emile, which 
was destined to direct the current of educa- 
tional thought for a century. His dominant 
thought was ‘^education according to nature,” a 
shibboleth which had a variety of interpreta- 
tions; it meant, primarily, that the influence of 
human society is evil, that education should 
seek to eliminate all social influence, that edu- 
cation should shield the mind from error and 
the heart from evil, and this largely by isolating 
the child; it meant, further, that the “nature” 
to be considered in Education was the nature 
of the child, not nature in the Comenian and 
Baconian sense of the general processes and 
phenomena of the physical and biological worlds, 
and this is its most important educational 
meaning ; but it also meant nature in this latter 
sense as well, the world of things, since it was 
only the education that came from things that 
was wholly good. This last interpretation of 
the naturalistic doctrine led to the complete 
rejection of literary and linguistic education, 
and in time to the organization, for elementary 
education, of a curriculum more suited to the 
needs of the child, drawn from those phases of 
his environment with which it came into imme- 
diate contact, such as geography, nature study, 
number work, and manual occupations. While 
Rousseau’s ideas were most radical and were 
often stated in such paradoxical form that they 
provoke dissent and violent opposition, he more 
than all others is responsible for these funda- 
mental conceptions of 'modern education: that 
all educational processes must start from the 
child’s own interests and activities; that edu- 
cation is a process having several distinct stages, 
and that the subject matter and methods of 
education should be appropriate to each stage; 
that the age of adolescence is the vital period 
in education; that education is moral, physical, 
and social rather than a merely intellectual 
process; that knowledge of child nature in gen- 
eral and of the children dealt with in particular 
is the most important part of the equipment of 
a teacher; that manual labor or trades should 
be taught for their educational as well as for 
their moral and practical value. 

The exaggerated, somewhat visionary, and 
often erroneous ideas of Rousseau were system- 
atized and made practical during the latter 
part of ilio (-iglirfctuh century and first half of 
the ni»u-Te(‘ni!i by gioups of educators led by 
such men as Pestalozzi (q.v.), Herbarb (q.v.), 
and Frbbel (q.v.). There is a wide divergence 
in the interests and the character of the work 
o^f these various groups, but they agree in one 
fundamental principle, which characterizes and* 
unifies all their efforts and all this period of 
educational advance. This ^principle is that the 
^‘nature” which is to control education is the 
nature of the child. Pestalozzi states the aim 
of the entire group when he says that his whole 
purpose is to “psychologize education.” Pesta- 
lozzi’s approach was empirical,, and his efforts 
were wholly pxacticaL Herbari’s approach was 
both philosophical and scientific, though it is in 
this latter aspect that his influence has been 
permanent, /through the devd-opmeni of the 
scientific study of psychological phenomena oef 
late, in its experimental and physiological/ as- 
pects. Frobel’s approach was primarily phiXo- 
^phical through ,the connection of the theory of 
evolution with education, as seen in his<Edtfcc^- 
tion of . Man and Educatiion hy 
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However, his great influence was on the prac- 
tical side, and it is for the application of these 
new theories of education to the first few years 
of the child’s life by means of a new educational 
institution, the kindergarten <q.v.), that the 
name of Frobel will always stand. But whether 
this conception of education was stated in 
philosophical or even metaphysical terms, as 
with Kant, Herbart, and others, or in practical 
or empirical terms and concrete methods, the 
underlying conception and the general influence 
were the same- The psychological tendency in 
education was based upon a more intimate 
knowledge of child nature and a study of child 
activities; it was characterized by a broader 
sympathy with childhood and child nature; it 
turned attention from the advanced phases of 
education and centred it upon the elementary 
stage ; it tended to break down the bookish 
character of education and substituted the ob- 
jective side of the child’s immediate environ- 
ment (see Object Teachi?hg) ; it furnished a 
great stimulus to the movement for universal 
education ; it concentrated educational interests 
in the problems of method, both psychological 
and practical. The beliefs of many, especially 
of those under the influence of Pestalozzi, were 
extreme in this respect. Pestalozzi’s thought 
was that any mother, with the methods which 
he had formulated, could, despite no special 
training or knowledge, educate hex own chil- 
dren "witbout the assistance of books or any 
of the usual paraphernalia of the schoolroom. 
This is extreme reaction from that conception 
of education, dominant since the Henaissance, 
in which education was the acquisition of knowl- 
idge, especially linguistic and literary. Pesta- 
iozzi defined education to be ‘^the harmonious 
ievelopment of all of the powers of the child, 

% definition which expresses the central thought 
>f -fee entire psychological tendency — ^that edu- 
mMogp is the process of tbe development of the 
Lndividual- 

Durin^ the second and third quarters of the 
Eiinetemith century the reaction against the ex- 
treme individualism of the earlier period af- 
fected educational thought as w^. In eontra- 
iistinction to the psychological, thjs^ may be 
termed the sociolc^ical conception of education 
a.nd emphasizes the thought that education is 
oot only the dev^opmeni of the individual, hut 
that it is also the fitting of the individu^ to 
btis social environment, actual idolized,, and 
hence that it is the development of society as 
well as of the individual. Auguste Comte in 
his Positive Politp (1851-^4) and Herbert 
Spencer in his Ediwation ( 18dl } may be takm 
as the leaders in this movement, though Pesta- 
lozzl in his Leonard and Gertrude, published 
1780 to 1700, also emphasized this aspect 
of, education. This sociological interest has 
e^entred in two points: (1) in a broader educa- 
purpose than that expressed in psyeho- 
terms, and in this it has but put into 
edimatlonaX terms the developing ethical, politi- 
cal, asocial thought of the nineteenth cen- 
tury;. (2*)" in -a revision of the school curricu* 
lum, ^p€fi^L/the introduction of new subject^ 
chiefly character^ and in a modi- 
fication, ©€ smd organization. Xn its 

earli^ atagest&e mov-^aent was largely a result 
of the ot the. organized branches of 

human knowled^^ demand made by fhe 

new professkmial and mdustxial c^poriainities 
for a wider knowledge, aad a twining different 


from that afforded by the old literary education. 
Tbe change in the curriculum of the colleges as 
well as of elementary schools; the rapid devel- 
opment of institutions of the type of American 
high or secondary schools, of technical, manual- 
training, and professional schools; the introduc- 
tion of the system of' elective courses (q-v.) into 
colleges; the important position given to the 
various natural and social sciences; the atten- 
tion devoted to the organization of all the 
school curricula and the school systems — are all 
aspects of the sociological tendency, the influ- 
ence of which is leaving its impress on the 
educational systems throughout the world, many 
of which have been reorganized within the last 
ten years to meet the changing social demands 
and the consequent changing conceptions of 
education. 

Education as a Science. Kot to be clearly 
distinguished from this sociological tendency is 
a more comprehensive view of the past dec- 
ade, which has aimed to combine the essential 
truths of the above tendencies and hence may 
be called the eclectic or scientific view. It recog- 
nizes the coordinate value of method and sub- 
ject matter, of the process of the development of 
the mind, and of the relation of educational 
activities to society. It avoids the contro- 
versial character of the parent tendencies and 
aims rather at scientific exposition. It is based 
upon the results of both psychological and so- 
ciological sciences and has influenced education 
rather through the more scientific formulation 
of the principles of method and curriculum in 
their mutual relations. The following defini- 
tions set forth this conception: Education is 
‘The organization of acquired habits of action 
and tendencies to behavior which shall fit him 
[the child] to his social and physical world’^; 
it is the “making over of experience and giving 
it a more sociological value through increased 
individual efficiency or better control over one^s 
own powers”; it is “the adjustment of the child 
to the spiritual inheritance of the race.” These 
three definitions, given respectively by the late 
Prof. William James of Harvard, Prof. John 
Dewey and President Butler of Columbia Uni- 
vcTsify, give; the idea of ihe foremost leaders in 
educational thought in the United States at 
the present time. The study of education is 
now recognized as a science in that it has a 
body of data quite as definite as that of many 
of the applied sciences and as well-defined. nwth- 
ods of dealing with such data. It is not a 
science in the sense of having any universally 
accepted group of principles as a basis of 
and in this it is in the same status as history^ 
sociology, and most of the social seienees. Its 
recognition as a science has led to the estab- 
lishment in most of the leading universities of 
departments of education of a . character whoHy 
diff^ent from that of the professaonal training 
normal schools, (q.v.),. the- last importance 
is the infiuence exerted by the Government Cocm- 
missioner through the Bureau of Edireation at 
Washington. Dr. W. T. Harris, by his oflicial 
publications, private editorial work, and public 
addresses, assumed the leadership originally con- 
templated in the establi^ment of the depart- 
ment, and this position- has been further de- 
veloped by hifi successors. As a, result of this 
professional and scientific study of the sub- 
ject, the character of the , teaching profession 
has been greatly improved, and more intelligent 
conflid,eration has been given by the public -t© 
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the problems of local school organization, super- 
vision, textbooks, methods, and the relations 
of teachers^ as well as to the broader subject of 
education as a matter of public policy. 

Bibliograpliy. There is no more conclusive 
evidence of the importance and the scientific 
character that the study of education assumed 
during the nineteenth, and continues to hold in 
the present, century than the very extensive 
literature of the subject. A very few titles 
selected from this extensive list may be here 
mentioned. Hall (Boston, 1893), Sonnenschein 
(New York, 1891 and 1895), Monroe (New 
York, 1897), Cuhberly (New York, 1902), have 
each published a Bibliography of Education. 
The Bulletin of the Books on Education in the 
Libraries of Columbia University (New York, 
1901; new ed., 1911) also furnishes an ex- 
tensive bibliography- Since 1910 there has been 
issued in 5 vols, a Cyclopfrdia of Educatioyi, ed. 
by Paul Monroe, 'wlncli supplies a gap in this 
field in Friirlidi rin.; uiay fitly be compared with 
Buisson's Dirt.oyina .rc de pedagogie (Paris, 
1887; 2d ed., 1903-11), or Rein, EncyMopd- 
disches Handhuch der Pddagogih, or Schmid, Hw- 
cyhlopadie des gesamten Erziehungs- und Un- 
terrichtswesens (10 vols., Gotha, 1886-87). 
Sonnenschein has published a brief Cyclopaedia 
of Education (London, 1889). Other works 
which, while not equal in scope to the cyclopae- 
dias mentioned, are fairly comprehensive in 
character, are: Barnard, American Journal of 
Education (Hartford, 1855-81); Appleton, In- 
ternational Education Series (45 vols.. New 
York, 1885 et seq.) ; Heath, Pedagogical Library 
t28 vols., Boston, 1886 et seq.) ; Scribner, 
Great Educator Series (10 vols.. New York, 
1892 et seq.) ; and the Reports of the United 
States Commissioner of Education (Washing- 
ton, 1867 et seq.) ; Special Reports on Educa- 
tional Subjects, issued by the English Board of 
Education since 1896-97. Several universities 
also issue works on different phases of education, 
among which may be mentioned the Teachers 
College, Columbia University, Contributions to 
Education, now containing nearly 60 vols. For 
the very numerous Fxench and German works 
on the history of education, the reader is re- 
ferred to the bibliographies given above. Among 
the best are those by Schmid, Schmidt, Baumer, 
Paulsen, and Grasberger. Raumer, Ceschichte 
der Padagogik, has been translated for the most 
part in Barnard, German Teachers and Educa* 
tion (Hartford, 1878). Compayr6, History of 
Pedagogy, is published in translation by Payne 
(Boston, 1886). On ancient education the best 
English works are: I/aurie, Historical Survey 
of Pre-Christian Education (London, 1895) ; 
Monroe, Source Book in the History of Educa- 
tion for the Greek and Roman Period (New 
York, 1901 ) ; Mahaffy> Old Greek Education 
(ib.y 1882); Davidson, Education of the Greek 
Pec^e (ib-, 1894) ; Freeman, Schools of Hellas 
(London, 1909) ; Wilkins, Roman Education 
(Cambridge, 1905). Fbr general histories of 
^umtion, consult Monroe, History of Educa- 
tion (New York, 1911); Graves, History of 
Education (3 vols., ib., 1909-13). On modem 
education a few of the best historical and de- 
scriptive works are the Reports, by Matthew 
Arnold (London, 1861 et seq.) ; the publications 
of Henry Barnard on National Education (New 
York, 1857-73) ; the volumes in the general 
series referred to above; Russell, German Higher 
Sehoals (ib., 1899): Balfour, Educational Sys- 


tems of Great Britain and Ireland (London, 
1912) ; Quick, Educational Reformers (New 
Y^ork, 1890). In addition to the treatment 
given in the above references, the works of the 
following authors relate wholly or in part to 
theory of education : viz., Plato, Aristotle, 
Cicero, Quintilian, Plutarch (the discussions on 
education by these writers are given in selec- 
tions in Monroe’s Source Book, mentioned 
above), Comenius, Rabelais, Ylontaigne, Milton, 
Eocke, Rousseau, Pestalozzi, Frobel, Richter, 
Rosmini, and Spencer. For statement of pres- 
ent formulation of theory, consult: Harris, Psy- 
chologic Fou 7 idations of Education (New York, 
1898); Butler, The Meaning of Education (ib., 
1898); James, Talks to Teachers (ih., 1899); 
Dewey, The School and Society (Chicago, 1899) ; 
Ethical Principles Underlying Education (Ann 
Arbor, 1894) ; Butler, Education in the U. S. 
(Albany, 1900). See, in addition to the titles 
referred to in the first paragraph of this article, 
Academy; Degbee; Military Education (and 
articles on the various schools) ; Monasticism; 
Polytechnique ; Reform atoeies ; Schools of 
Library Economy; and the articles on the vari- 
ou.^ (•(‘llcjic*" ahd universities. 

EDUCATION, Colonial. A term used to 
indicate educational systems and practices in 
colonial dependencies. There is no special tj^e 
either of ideas or of systems that can be in- 
dicated by this term, which consequently is used 
in a most general sense. However, of recent 
years it has become a very important phase of 
educational activity, since the various coloniz- 
ing nations have established systems of schools 
as a valuable means in governing colonies and 
■■ ' “■ *■.' dependent peoples into closer sym- 

the home nation, or at least have 
accepted educational endeavor as a means of 
raising the standard of civili ■ ’ ‘ ■ 

ject races. Previous to the ■ * ■ 

colonizing governments took little or no direct 
interest in education, and such efforts as were 
made were wholly those of the colonists them- 
selves or of individuals and religious bodies at 
home. Such efforts naturally resulted in direct 
imitation of institutions existing in the parent 
country and find their best illustration in the 
American colonies of England previous to the 
Revolution of 1776. Here the elementary or 
dame school, the secondary or grammar school 
(q.v.), and the college were English institutions 
transferred to American soil, and it was not 
until well into the eighteenth century that these 
English institutions were so modifi^ that they 
became schools, known as the district School, 
the academy, and the American college. Of 
these the college was most distinctly American 
from the first and hence underwent the least 
change. Naturally, at the present time, the 
character of education, in the colonies of any 
nation or in any particular colony of a given 
nation, is determined by the general character 
of the colonial government. Tlie colonies of 
Great Britain, as being the furthest developed 
and most systematized, best present the various 
types. In self-governing colonies, those pos- 
sessing responsible governments, the educational 
system is wholly under the control of the 
colonial government and is only to a slight 
extent an imitation of the English institutions. 
Hence the educational systems of the Australian 
and Canadian provinces do not differ in the 
character of their origin or of their control 
from those of the States of the American Uniom 
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Tliere is, it is true, a higher degree of central 
control in all of these than in the systems of 
American commonwealths, but this is in no wise 
connected with the home government in London. 
In the second class of colonies, those that pos- 
sess some representative institutions, but in 
which the public offices are controlled by the 
home government, the most important educa- 
tional institutions are for the most part trans- 
planted English institutions, modified in non- 
essentials to suit local conditions, supported 
from colonial revenues, and controlled by the 
home-appointed colonial officials. Profiting by 
earlier experiments, especially in India, more 
regard is now had for existing educational in- 
stitutions, practices, and prejudices. Kative 
institutions are fostered, and there usually ex- 
ist the two types of schools — the English schools 
and the vernacular ones, the former being for 
the most part secondary and higher schools, to 
which greater attention is given. India fur- 
nishes a good illustration of this. In 1911 
there were enrolled in public elementary schools 
4,025,890 pupils, or 2 per cent of the population, 
while only 899,588 were enrolled in public sec- 
ondary schools and 31,447 were enrolled as 
students in colleges. In the crown colonies, 
those wholly under the control of the home gov- 
ernment, a somewhat similar condition exists. 
English schools are established, native schools 
are assisted, and numerous private, especially 
missionary, schools are found. As in the pre- 
vious class of colonies, greater attention is paid 
by the authorities to the English school than 
to the native, and consequently to secondary 
and higher education than to elementary. This 
condition, which is now being reversed, has re- 
sulted from the fact that the elementary schools 
have been begun largely by missionary or native 
effort, and the government has followed the home 
policy of assisting them to some extent; while 
secoiiSiary and higher efforts have awaited the 
direct initiative and support of the government. 
In 1901 the Board of Education of the British 
government presented a special report of almost 
2000 printed pages, giving a detailed account 
of education in the more important c^donies. 
Greater interest is being shown in Imperial edu- 
cation as a result of the Imperial conferences 
of 1907 and 1911. Such conferences are to take 
place quadrennially, and it is proposed to es- 
tablish an Imperial bureau of education to pub- 
lish information on different a^)eets of educa- 
tion throughout the Empire. 

The French government supports schools in 
most of its colonial dependencies, though none 
of the colonies are self-supporting, few have any 
extensive European population, and most of 
them are ^arsely settled or are peopled by dis- 
tinctly inferior races. Algeria is excluded from 
this statenent, since no distinction is made in 
Education between it and the other departments 
of Prance in Europe. So far as possible, the 
Preneh system of schools is extended to the 
eolQmes, and in recent years the anticlerical 
movement of the mother country has helped to 
ous^ educational work of the religious teach- 
ing orders^ but on account of the conditions 
xnentioi]^ above there is little demand for sec- 
ondary cfr higher edtieation, save of a technical 
or professaonal.^aracter, and consequently most 
att^tion is to ^ elementary schools. In 

Frei^h Indo-China, Annam, Cochin- 

China, Tonkh^-liiada^acar, Congo, Mayotte, 
B^union, iGhdueOa. and the islands of 


both the East and the West Indies, schools are 
maintained of both primary and secondary type. 
These secondary schools are usually normal or 
agricultural schools, infrequently the French 
Lycees. The schools are supported from local 
funds in most eases, but the French govern- 
ment also makes an annual subsidy. 

The colonies of the German Empire have all 
been acquired since 1884, are sparsely settled, 
usually by distinctly inferior races, and are for 
the most part in the tropics. Hence the possi- 
bility of influencing the state of civilization by 
schools is slight. Besides missionary schools, 
the government supported in 1909 two schools 
at Togoland, four in Kamerun, a system of 40 
or 50 schools in East Africa, and 11 schools in 
southwest Africa. The German government has 
adopted elaborate educational measures in its 
Chinese protectorate, and two departments have 
been established at Tsingtau — a preparatory 
school with a six-year course and receiving Chi- 
nese hoys over 13 years of age, and a school of 
science with ( 1 ) a department of law and po- 
litical science and (2) a technical department. 
Such schools as exist in the German possessions 
among the Pacific islands are maintained with 
a few exceptions by missionaries, both Protes- 
tant and Boman Catholic. 

No other country has seen the importance of 
education as a means of colonial rule so clearly 
as the United States. Hence, in the short time 
during which the government has held the col- 
onies, great progress has been made. This 
progress is here presented in detail. 

Hawaii. When the United States Govem- 
ment assumed control in 1898, there was less 
to do in regard to educational conditions than 
in any of the other recently acquired island 
territory, and less to do in regard to education 
than in almost any other aspect of Hawaiian 
conditions. In fact, the educational status of 
Hawaii is better, as regards illiteracy and 
school attendance, than that of many States of 
the Union. The existing government, then, has 
simply continued the established system and 
maintained its high standard. This exceptional 
condition, however, is largely due to the infiu- 
ence of Americans exerted over a long period. 
By the earliest missionaries in 1820 the natives 
were taught the alphabet, and many of them 
learned to read English ^fore their own lan- 
guage was reduced to a written form. Within 
four years 2000- people had learned to read, a 
system of public schools had extended over the 
islands, and so great was the early enthusiasm 
that a large jmrt of the population was in at- 
tendance. A seminary for the training of teach- 
ers, which still exists, was established in 1831; 
in 1833 the Oahu Charity High School, which 
has since become the Honolulu Hi^ School, was 
founded, followed in 1836 by a boarding school 
for boys and in 1839 by an industrial training 
school. The Royal School for chinf.-^, founded lii 
1840, and; since become a school for all Hawaiian 
boys, was the chief school for the teaching of 
Engli^. Numerous other mission schools sprang 
up from time to time, and in 1839 the Roman 
Catholic missionaries established a system of 
schools. The first comprehensive system of laws 
was published in 1840, and these laws include a 
number of educational provisions. Most impor- 
tant of all was a compulsory-attendance law, 
with penalties for both parents and children for 
noncompliance, while it was further stipulated 
that no illiterate man or woman should “hold 
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ofiSce over any other man,” nor could any illiter- 
ate person marry. In 1843 a department of 
public instruction was established with a minis- 
ter of public instruction at the head, the first 
incumbent being the Hon. W. Richards, who was 
succeeded in 1847 by Rev. Richard Armstrong, 
father of Gen. S. C. Armstrong, of the Hampton 
Institute- In 1855 a board of education was 
substituted for the Minister of Education. In 
1896 the system was again reorganized and 
placed under a minister and a board of com- 
missioners, the Minister of Forei^ Affairs be- 
ing JMinister of Public Instruction ex officio. 
Under the present scheme a board of six com- 
missioners with a territorial superintendent of 
instruction has charge of education. A travel- 
ing normal inspector has the supervision of each 
of the three inspection districts of the island. 
The use of English has Income all but universal, 
so that now more than 98 per cent of those 
attending school are instructed in English. All 
public schools were made free in 1888, since 
which time such schools have increased their 
attendance at the expense of the private schools 
until at present they educate more than two- 
thirds of the population. Owing to the decrease 
in native population, the absolute number of 
Hawaiian children in the schools has decreased 
one-half in the last 50 years. In 1913 there 
were attending public and private schools in the 
territory 32,938 pupils (25,631 public and 7307 
private), divided as follows: Americans, 1239; 
British, 153; Germans, 270; Portuguese, 5497; 
Spanish, 678; Japanese, 10,990; Chinese, 3783; 
other foreigners, 1769; Hawaiians, 4290; part 
Hawaiians, 4146. The total number of public 
schools was 161 and of private 51, the total 
population in 1910 beii^ 191,909. Of the 974 
teachers (734 female and 240 male) 89 were 
Hawaiian, 191 part Hawaiian, 457 American, 
and the remainder of various nationalities. Ac- 
cording to the report for 1911—12, the govern- 
ment expenditure for popular education was 
$722,912.57, of which $92,577.92 was for new 
buildings. The cost per pupil was $30.43. 

In addition to the elementary schools there 
are also maintained a territorial normal school 
at Honolulu, a high schbol at Hilo, and the 
Hawaii College of Agriculture and Mechanical 
Arts, established in 1907. The United Stat^ 
Department of Agriculture maintains an agri- 
cultural experimental station in Honolulu. 

The Philippine Islands. At the time of the 
American occupation there was a Spanish law 
requiring two school-teachers for every 5000 of 
population, though in reality there were at the 
opening of hostilities between the Spaniards 
and Americans only half that number. In 1897 
the Spanish statistics showed 2167 public schoo-ls 
for about 6,000,000 population. Education was 
almost wholly under the supervision of the re- 
ligious teaching orders, especially the Jesuits, 
and schools were held either in church property 
or 'hi the house of the teacher. The public- 
school system, which had been established by 
the Spanish government in 1863, was widely 
diffused throughout the archipelago when 
Americans arrived. The course of instruction 
ccmasted of CJhristian doctrine, reading, writ- 
ing, arithmetic, Spanish, geography, Spanish 
history, ' practical agriculture, the rules of de- 
portment, asnd vocal music. Tlu; percentage of 
natives who could read and write varied greatly 
in different localities, in some instances being 
high and in others low. There existed a class of 
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the native population that was highly educated 
and very intelligent. The University of Manila 
had an attendance of more than 1000 in 1896, 
and in the period from 1800 to 1882 had gradu- 
ated 2392 students. In the public colleges or 
secondary schools of the island there was a total 
attendance of 8070 in 1896, and in addition 1915 
in 67 private Latin schools. During the first 
two years of American control of the islands 
little attention was paid to education, but on 
March 30, 1900, a department of education was 
established under charge of Capt. Albert Todd. 
For five months the schools thus remained un- 
der military control. Whenever practicable, 
soldiers were detailed to assist in giving instruc- 
tion in English, books and supplies were fur- 
nished, and efforts were put forth to continue 
the native schools after the Spanish system. 
Little, however, was or could be accomplished. 
On Sept. 1, 1900, Dr. Fred W. Atkinson assumed 
office as the first General Superintendent of 
Public Instruction for the Philippine Islands. 
The Philippine Commission adopted a general 
plan for education recommended by the Superin- 
tendent, which became a law Jan. 21, 1901. 

This law established a department of public 
instruction that should have control over all 
schools of public or semipublic nature. It pro- 
vided for an executive head of the department, 
with an annual salary of $6000; for 18 division 
superintendents of schools at salaries of from 
$2000 to $2500 per annum; for 1000 teachers 
6f English from the United States, at salaries 
of from $900 to $1500; and for the establish- 
ment and maintenance of normal, agricultural, 
and jp.;unial-ir}nTP**g schools. A general appro- 
priation of $1(10,000 for the first year was made 
for the construction and equipment of buildings, 
and of $220,000 for the purchase of textbooks 
and school supplies. The law established a 
municipal council of four to six members, who 
should have duties c'orro-poij'lb'g to those of 
local school boards in L'riiiid States; and 
also a superior advisory board of education, to 
be composed of the General Superintendent of 
Public Instruction as president and four mem- 
bers to be appointed by the Philippine Commis- 
sion. The duties of this board are largely of an 
advisory nature, but investigations are to be 
conducted by them and recommendations made 
to the Commission. The system is highly cen- 
tralized in the hands of the Director of Ekiuca- 
tion (formerly the General Superintendent) , who 
is responsible to the Secretary of Public Instruc- 
tion. The provinces are divided into 400 dis- 
tricts, each under an American supervisor. The 
opening of new schools, the selection of text- 
books, the approval of building plans, and the 
course of study are all i^bject to the control of 
the Director. ^ ^ 

The system of schools as now organized in- 
cludes free elementary schools throughout the 
islands; free high schools in almost all of the 
40 or more province^; a normal, trade, and 
agricultural school in the northern, central, and 
southern portion of the archipelago; a higher 
school of commerce, and a school for the deaf 
and blind at Manila; and, finally, the Univer- 
sity of the Philippines, established in 1908 and, 
with the exception of the College of Agriculture 
at Los Banos, located at l^Ianila. The plan of 
administration of the elementary school calls 
for a ten-months school year, with four hours 
of instruction daily, and one hour’s normal in- 
struction for the native teachers.. In additiQ-iJ& 
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during each summer vacation a four-weeks 
normal session for the native teachers is held 
in each provincial capital, under direction of 
the American teachers, and vacation assemblies 
are held at Manila and other important centres. 
In the summer and fall of 1901 almost 1000 
American teachers arrived and were assigned 
work throughout the islands in places deter- 
mined by local needs and safety, while at the 
same time more than 120 of the former soldier 
teachers were retained. The body of teachers is 
recruited each year by the addition of nearly 
100 new teachers from America. A vacation 
assembly for American teachers has been held 
annually since 1908 at Baguio. During the first 
year more than 100,000 pupils and 5000 Fili- 
pino teachers were enroll^ in the day schools, 
and 20,000 adults received instruction in the 
evening schools. In 1911-12 the educational 
statistics were as follows: 3647 elementary 
schools with an average monthly enrollment 
for the year of 391,476 pupils; 38 high schools 
with 3599 pupils; 200 municipal manual-train- 
ing shops; 35 provincial trade and manual- 
training schools; 664 American and 7696 Filipino 
teachers were engaged under 444 supervising 
teachers, 40 division supervisors, 2 assistant 
directors and 1 director of education. In the ele- 
mentary schools much attention is given to in- 
dustrial training, especially in the native indus- 
tries, and valuable work is being done by the 
introduction of gardening. In all tyi>es of 
schools athletics play an important part as a 
civilizing influence to which the natives readily 
adapt themselves. The University of the Philip- 
pines consists of the following colleges: Medi- 
cine, Liberal Arts, Veterinary Science, Law, En- 
gineering, and Fine Arts at Manila, and the 
College of Agriculture at Los Banos. Except 
for the School of Fine Arts candidates for en- 
trance must b© graduates of secondary schools. 
The six coIi^eS“ were attended in 1911-12 by 
599 students and the School of Fine Aj*ts by 
801 stadent^ A collie of education is to be 
added. The expenditure for schools during 1911— 
12 was InfiFtnietiott was given 

wholly in En^Mi and from English texts. 
Many improivements in adm&iistration have 
been made, such as better grading of pupils, 
individual in place of c^neert the 

establi^unent of silent study fmr the old cus- 
tom of studying aloud, and especially the 
change wrought in hygienic conditions- How- 
ever, the chief work of the American adminis- 
tration of schools is to bring sdjout a better 
spirit between the two peoples; and this is 
done by fiie esfcabli^^ent of friendly re- 
lations between the American and the Filipino 
fes^hers, pupils, and parents. At least ihe mis- 
take made by England in India, of concen- 
taratlng efforts on higher education, is being 
avoided, and all efforts are centred in reaching 
the masses through the eom?mon school. 

P 0 rt> iEicow The educational conditions in 
Porto Bico constituted one of the most serious 
^^e ^tuation which the Americans 
had te^'tfSaide a^umption of control in the 

island ^ I89S. Exc^leni l^al provisions for 
sehcK^ iEree tuition and c<m!ipulsory 

attendafig^ for many years, but for 

the most pa]^* these provisions had been dead 
letters, *^forms in educatS^n in- 

troduced the ^a:i^rds in 188^ been 
noneiffeetive^ ^<3itie£d'*ted' social ' conditions 

forbade any- ahy interest 


in such affairs. These conditions had been made 
much more critical at the time of the American 
occupation by the social and governmental dis- 
organization incident to the war, and by the 
hurricane, which had destroyed most of the 
little interest the people had in schools, along 
with all ability to contribute to their support. 
Moreover, such interest as the people had had 
for generations was in the education of the 
upper classes and consequently in higher and 
secondary rather than elementary education. A 
few institutions of this higher grade existed, 
the most important of which were a collegiate 
institute, founded in 1880, with an attendance 
of 60; a normal school for girls, w^ith an 
attendance of 50; and an industrial school for 
instruction in trade, with an attendance of 312. 
The methods of instruction and the management 
of the institute and normal, however, were so 
defective that after investigation these institu- 
tions were suspended by the American authori- 
ties, and other provisions made for carrying on 
such work. There were at that time, and still 
exist, a number of private colleges and acade- 
mies, which for the most part are under reli- 
gious control. One of these private institutions, 
La Sociedad Protectora de la Inteligencia, has 
for its object the sending of poor young men 
who have themselves in the exami- 

nations to l.niiH'' States or Spain to com- 
plete their studies. The last Spanish statistics, 
three months before the Americans took posses- 
sion, showed a total of 555 schools, all but 26 
of which were public. Of these 389 were for 
boys and 148 for girls. The total enrollment in 
public schools was 25,644, with an attendance 
of 18,243. The attendance in private schools 
was 980- This was out of a papulation of 
almost 900,000, of whom 300,090 were of school 
age. The entire population showed by the 
American census an , illiteracy of 83 per cent. 

In May, 1899, six months after the Ameri- 
cans assumed control, Gen. John Eaton, for- 
merly Commissioner of Education for the United 
Stat^, was appointed Director of Public In- 
struction, and an order was issued by the mili- 
tary government for the reorganization of the 
entire system- An insular board of edumtion 
of five members was created, liie pr^ident of 
which was to be insular superintendent of edu- 
cation. The order divided Ihe istend into school 
districts, somewhat like those in the United 
States, provided English supervisorships, pre- 
scribed the manner of electing local school 
boards, established fines for nonattendance tb 
on the part of the boards, and provided for 
district school tax^ and ihe issimnee of bonds. 
The municipalities were required to famish 
buildings or quarters for the schools^ distinct 
from the residences of the teachers. The s^boois 
were graded, a six years’ course of study' pre- 
scribed, the qualification of teachers defined and 
their salaries fixed, free textbooks provided for, 
and a high school, a normal school, and a pro- 
fessional school organized. Coeducation was 
not required, but was encouraged; and in the 
country districts where no provisions existed 
for the education of girls, it was provided that, 
upon request of parents, girls ^ould be ad- 
mitted. 

While the law met with no opposition so far 
as internal administration was concerned, to a 
great extent it proved inoperative; for there 
was little or no response on the part of the 
local committees, and out of 890 towns of tlie 
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island, fewer tlian 20 made anv attempt to 
effect a local scln- 1 • 'li/ai*! m Nev^ertheless, as 
a result of the .■ ' k \ «!. t’ military author- 
ities, within five months there were more schools 
in operation tlian ever before, and a larger pro- 
portion of the school population receiving in- 
struction, In June, 1897, there were 212 town 
schools and 313 country district schools in oper- 
ation, wfith 426 country districts yet unprovided 
for. But out of a school population of 297,812 
only 29,172 were enrolled, and 21,873 in actual 
attendance, leaving more than 268,000 without 
school facilities. At the close of the following 
school year, however, the number of schools had 
risen to 800, of which 409 were in rural dis- 
tricts, These schools accommodated 9000 addi- 
tional pupils. The general government also 
supplied all textbooks free of expense to pupils 
and local boards. More than 100 American 
teachers were employed in the schools, and half 
that many native teachers were sent to the 
United States for the purpose of n'Mp.i'rh-g the 
language and some training in jt’i ; 1 .i«. 01 * in- 
struction. Training and industrial schools have 
been established in the three most important 
cities. At present education is administered by 
a commissioner of education and an assistant 
commissioner; the island is divided into 43 
supervisory districts, each under a supervising 
principal. * In 1912-13 the number of different 
pupils enrolled in the common schools was 
145,427 and in the secondary schools 1547. The 
number of teachers employed in the common 
schools was 1855 and in secondary schools 83. 
The total expenditure for school purposes in 
1911-12 was $1,366,810; the amount appropri- 
ated for education in 1912-13, $1,902,712. The 
use of English as the medium of instruction is 
making rapid progress, especially in the graded 
schools. Much attention is given to the teaching 
of agriculture in the common schools, while 
manual work, sewing, and cooking are being 
more and more introduced. 

The University of Porto Rico was established 
in 1903 and consists of the Normal School at 
Rio Pedres, the College of Agriculture at Maya- 
guez, neither of which is of college standing, and 
a collie of liberal arts, organized in 1910 and 
requiring the entrance qualifications set down by 
the College Entrance Board of the United States. 

The greatest difficulty is the question of finan- 
cial support. The military authorities raised 
the 1 proportion of the public expenditures de- 
voted to education from 6 to 12 per cent, but if 
the entire general revenue of the island bad 
l>een appropriated for school work it would have* 
been insufifoient to offer instruction to all the 
illiterate youth of the land. Only very gradual 
improvement can be expected if no outside as- 
sistance is given to the island. 

Cuba. The educational status of Cuba, at the 
time of the Americajn intervention, was very 
similar to that of the other Spanish dependen- 
cies. There existed an excellent legal system, 
while the actual conditions were very deplorable. 
Such interest as existed was in r^eren^ to 
higher education, and admirable provisions were 
made for the more intelligent and wealthy 
classes. The University of Havana, and a large 
number of secondary schools under private or 
religious control had been att^ded by large 
numbers of this class. The public schools were 
nominally free, but really depended on the tui- 
tion of pupils and consequently were patronized 
only by the well-to-do. 


The system in force in 1899 was based on 
the Law of 1865 as modified by that of 1880. 
Every tovui of 500 inhabitants was required to 
support one elementary school for boys, and one, 
though incomplete, for girls; towns of 2000 in- 
habitants, two schools for boys and two for girls; 
and for every 2000 increase in population there 
w^as to be one additional school for each sex. 
This additional number was to include private 
schools, though at least one-third of all schools 
must be public. Secondary schools and kinder- 
gartens were provided for in cities of over 1000 
population, and a normal school for the capital 
of each province. An admirable course of study 
was prescribed, but its actual administration 
and the textbooks used were under the inspec- 
tion of the Catholic clergy. Attendance on 
either public or private schools was compulsory 
for all Spanish children from 6 to 9 ; the teach- 
ers in public schools were to be Spaniards, 
However, the municipalities had ceased, if they 
had ever done so, to pay any particular atten- 
tion to these laws ; no funds were voted, teachers 
were not paid, and their meagre revenue was 
drawn largely from tuition. The per cent of 
illiteracy under the American census taken in 
1899 was 63.9 per cent. The latest Spanish 
school statistics were for the year 1893, two 
years previous to the outbreak of the last revo- 
lution. They show 35,000 children receiving 
instruction in the entire island in 898 schools. 
During the revolution most of these schools 
ceased to exist, if they had ever existed before. 
Those outside of provincial capitals and garri- 
soned towns were closed by order of the 
G-ovemor-Greneral. The autonomous government 
issued an edict reestablishing the schools in 
1898, but their actual condition remained much 
as it was throughout the revolution at that 
time until a year after the American occu- 
pation, though there were said to be about 200 
schools with 4000 pupils throughout the whole 
island. 

On Dec. 6, 1899, the American Military Gov- 
ernor issued an order reorganizing the elemen- 
tary and secondary school system of the island. 
It provided that there should be a board of 
education in each municipality, with the mayor 
as president, who should appoint the other mem- 
bers, and that there should he one public school 
for boys and one for girls in every town of 500 
inhabitants, the number increasing with the size 
of the town. In smaller towns “incomplete” 
schools were to be established. It also provided 
for compulsory attendance, for the payment of 
tuition, for the inspection and superintendence, 
for free textbooks, and other details. The course 
of study was prescribed . fey the superintendent 
of schools. By March, 1900, there were 3099 
sdiools, with, 3500 teachers and 130,000 pupils. 
In the fall of 1901 there were 250,000 pupils, with 
almost 4000 teachers. Most of these children 
were in the first three grades, though a very 
small number were far enough advanced for the 
work of the fourth and fcfth grades. This fact 
indicates the deficient conditions existing before 
1900. for the age of the pupil is no indication of 
his stage of advancement. 

One important phase of the American infiu- 
enoe was the improvement of the teaching body. 
Summer normal schools were founded, which 
for two years furnished instruction to about 
4000 teachers for a period of six weeks. 
During 1900 more than 1400 Cuban feachers 
attended the summer session of Harvard^ "Pni- 
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veraity, special provision having been made by 
that institution for their maintenance and in- 
struction. Recognizing that permanent im- 
provement must come from constant contact 
with more advanced sources outside the island, 
the Cuban government is now supporting CO 
women teachers at the State Normal School at 
New Paltz, N. Y., with the understanding that 
these teachers are to continue their services in 
the public schools for a term of years upon their 
return. With a similar motive the Cuban Edu- 
cational Society, receiving its support from 
many prominent public oflBcials and business 
and professional men of the United States, main- 
tains some 40 or 50 youths in American colleges, 
with the expectation that they will return to 
advance the educational interests of the island. 
In similar ways more than 1500 Cuban and 
Porto Rican boys are now iHMng educated in the 
United States, all under i)hl'ga ion to return to 
their homes on completing their schooling. An- 
other important phase of the work is the sup- 
ply of school material and school buildings. 
There was n*'^ (Uh' oa the island at the 

Ameri^n jhaorventioTi tl.ai had been con- 
structed for or was used for public school pur- 
poses. There was little or no school furniture, 
and the books were of the most antiquated char- 
acter. The American administration devoted a 
great deal of effort and more than $400,000 to 
secure inhabitable school buildings. More than 
100,000 school desks and other appliances in 
proportion were purchased and distributed 
throughout the island. Textbooks of modern 
standards were prepared and published by order 
of the education department of the government 
and supplied for the first four grades throughout 
the island. The changes thus made have had 
a marked effect upon the illiteracy of the popu- 
lation; and an educational system, modern in 
^irit and method and almost universal in the 
opportunities it offers, was thus turned over 
to the Unban pec^le when i^ey took charge of 
their own government. 

Two conditions are apt to interfere to some 
extent with any great innnediat© development 
or even the maintenance of th^e standards. 
In the first place, all the American administra- 
tive functionaries, save one, have been with- 
draVvn, and political infiuence is apt to interfere 
to some extent. In the second ph^, the Ameri- 
can administration devoted a larger proportion 
of the revenues of the government than the na- 
tive direction po^ibly can; and the nee^sities 
for school expenditures are apt to increase more 
rapidly than the general wealth of the island. 
The military order which introduced the Ameri- 
can system has been adopted as a precedent, and 
its chief features have b^n embodied in a school 
law of 1909. New “types of schools have been 
added; new subjects (manual training, physi- 
"cal exercises, lace work, sewing, drawing, etc.} 
have been introduced; and more attention has 
bcfen given to the teaching of Engli^, the train- 
of teachers, and instruction in agricultum 
In 1912: there were 3916 schools, tai^ht by 4055 
teae^sers;^ there were 234,625 pupils enrolled, 
with am- average attendance of 105,774. The 
appropria^ons for 1909 were $4,275,794. For 
the' fhllear treatment of the educational status 
of aH these feiauds, consult Report of the United 
Btates Oofnmissione^ of SdMoation^ 1898-99 and 
tiife foMoEwtng years. Consult also , Special Re- 
port on vols. iv and v, 

issued by the Brit^lt -Board -of Education ( Lon- 


don, 1901). Sec Cuba; Hawaii; Philippines; 
Porto Rico. 

EBITCATION, Commercial. Recent experi- 
ence and discussion are giving to commercial 
education a meaning as exact as are the terms 
“classical” and “technical” when applied to 
schemes of instruction. Confusion has arisen in 
dealing with this subject from the failure to 
distinguii-b between two different but perfectly 
IcLdtiinaU' senses in which the words are used. 
Commercial education may mean general educa- 
tion along modern lines, with a minimum of 
technical instruction, and, at tlie most, fairly 
preparing students for an jippren- 

ticeship in business pursui's 1 ■ 1 sense 
commercial schools are “bo the business world 
wdiat preparatory trade schools arc to the indus- 
trial “world. Public commercial high schools, as 
they are being established in the United States, 
are, in the main, of this kind. Such training 
conforms to the European use of the term in that 
they give “a general education of such a nature 
as shall best fit youths for commercial pursuits.” 
In another sense commercial education is applied 
to the training given in technical schools cor- 
responding to trade schools or schools of tech- 
nology. Such institutions give a maximum of 
technical instruction; they are made familiar 
by the American business collie, but are fur- 
ther represented by higher schools and univer- 
sities of commerce in both this country and 
Europe. The latter schools build at least on 
the general education of the secondary school. 
Higher commercial education has probably been 
best defined by the authorities of the London 
School of Economics and Political Science; it 
is that “which stands in the same relation to 
the life and calling of the manufacturer, the 
merchant, and other men of business as the 
medical schools of the universities to that of 
the physician — a system, that is, “which provides 
a scientific training in “the structure and or- 
ganization of modern industry and commerce, 
and the general causes and criteria of pros- 
perity.” 

Commercial Educa^tion in Europe. Germany 
may well be “termed the home of commercial 
education. Special instruction along commer- 
eial lines was provided In Saxony in the 
eighteenth century. Well-organized commercial 
schools became a feature of German education 
In the nineteenth century; in 1898 a higher 
school of commerce was e^stablished at Leipzig 
— ^an example sooo followed by other establish- 
ments in Cologne, Frankfort, and Berlin. The 
Superior School of Commerce at Paris was 
founded m 1820 and continued to have a pre- 
carious existence under private management 
until 1869, when it was taken in charge by 
the Paris Chamber of Commerce. GommercM 
academies and schools have long been established 
in several other continental cities, among them 
being Vienna, Venice, and -Intvvcrp. England 
has provided for higher commercial instruction 
at the London School of Economics and Political 
Science at the universities of Manchester, Liv- 
erpool, Leeds, Birmingham, and Belfast, while 
it has recently been, proposed to make provision 
for the subject at Oxford. Both England and 
the continental countries have established 'schools 
that give commercial work of an elemen“tary and 
rather “fceehnieal character. 

Coihmercial schools in Europe are of three 
types: 1. Higher, e.g. at Leipzig, Frankfort, 
Cologne, Berlin, Paris, Lyons, Antwerp, Lon- 
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don, etc. Colleges and universities of commerce 
now being established in the United States^ cor- 
respond fairly to these schools. 2. hliddle 
schools, academies, and the like, having usually 
a scheme of studies for three years, though some 
have four-year and others only two-year courses. 
These schools take students at about the ages 
at which they enter American high schools and 
give them an education more technical than is 
furnished in our high schools of commerce. 3. 
Some form of day or evening continuation school 
for those who are already serving apprentice- 
ships in business pursuits. Chambers of com- 
merce and other organizations of business men 
have in some eases assumed entire charge of 
commercial schools in Europe ; in other cases 
the control has been by public or private au- 
thority alone; but a more common procedure is 
for business men to exercise some influence by 
serving on boards of control, supervising exam- 
inations, meeting deficits, etc. ^ There are in 
addition, especially in Or eat Britain, numerous 
commercial and business colleges established as 
private ventures. 

Commercial Education in the United 
States. .The first clearly defined form of com- 
mercial instruction in America was that of 
the business colleges, which took their rise a 
little before the middle of the nineteenth cen- 
tury. Early in the eighties the Wharton School 
of Einance and Economy was established in 
the University of Pennsylvania (q.v.), and 
about the samTe time public high schools began 
to give work similar to that of the earlier 
business-college instruction. From this time 
the development of oommercial education has 
been rapid. At present the universities of Penn- 
sylvania and Wisconsin offer a full four-year 
collie of eommeree course, on the completion 
of which a baccalaureate de^ee is conferred. 
Since 1900 numerous other universities and col- 
leges have establish^ courses or departments 
for the scientific study of commerce. Among 
these may be mentioned Dartmouth (Amos Tuck 
^hool), "New York University, the University 
of Chicago, the state universities of California, 
Illinois, and Michigan, Harvard University, the 
University of Vermont, and Tufts College. In 
some of these institutions the study of com- 
merce forms part of the work of the colle^ 
of liberal arts; in others a special four-year 
course, leading to a degree in commerce, is 
offered; while in others the subject is offered 
as a graduate professional course (Amos Tuck 
School at Dartmouth and the Harvard School 
of Business Administration). Some of these 
departments, e.g. Pennsylvania, have organized 
evening courses in commerce. 

The growth of secondary schools of commerce 
lias been more rapid than that of the colleges. 
Independent high sdhools devoted to commercial 
education are now in existence in New York, 
CMca.iro, Pln’Iadelphia, Washington, Pittsburgh, 
and other citie.s, while commercial d^)aTtments 
and elective commercial studies are well-nigh 
universal im high schools of .the country. The 
private business colleges are as well patronized 
as ever, and hundreds of thousands of yoUE^ 
people are at present receiving a commercial 
education in the United States- Columbia Unir 
versity offers evening courses in commerce and 
finance, leading after three years to a certificate 
in commerce and preparing for the State ex- 
amination for the certificate of Certified Public 
Accountant. It is also proposed to introduce 


special courses in the College of the City of 
New York. 

Associations and Journals. For nearly ten 
years the Business Education Section has been 
conducted as one of the departments of the 
National Education Association. Sessions are 
held annually in connection with National Asso- 
ciation meetings, and the proceedings are printed 
in the association’s report. Many other asso- 
ciations are active in this country, the^ best 
known of them being the National Federation of 
Commercial Teachers and the Eastern Commer- 
cial Teachers’ Association. In England there 
is the Yorkshire Association for the Promotion 
of Commercial Education, and in Germany the 
Deutscher Verband fiir das kaufmannisehe Un- 
terriehtswesen. Most important, perhaps, of 
all the societies is the International Association 
for the Advancement for Commercial Education. 
Among special journals are the Zeitschrift far 
das gesamte kaufmannisehe Unterriehtswesen, 
published by Teubner, in Leipzig, and the Prac- 
tical Educator, published in Columbus, Ohio. 

Consult: Olabae and Zogler, Das kommerzielle 
Bildungswesen der europatsohen und aussereuro- 
paischen Staaten (4 vols., Vienna, 1903—06); 
Zeiger, Handels scTiulgedanken im 18. Jahrhun- 
dert (Dresden, 1900); Stegomann, Kauf- 
mannisohes Eorthildungsschulwesen ( Brunswick, 
1896); Ldautey, L^Enseignement commercial et 
les ecoles de commerce en France et dams le 
monde entier (Paris, Librarie comptable et 
administrative) ; James, A Report an Educa- 
tion of Business Men in Europe (1893) ; id.. 
Commercial Education in the United States 
(Monographs on Education for Paris Exposition, 
Albany’, X. 1900) ; Hooper and Graham, Com- 
mercial Education at Home and Abroad (Lon- 
don and New York, 1901) ; Ware, Educational 
Foundations of Trade and Industry (New York, 
1901 ) ; Sadler, Higher Commercial Education at 
Antwerp, Leipzig, Paris, and Havre (London, 
1898; Special Beports on Education, vol. iii) ; 
id.. Recent Developments in Higher Commer- 
cial Education in Germany (same series, vol. 
ix) ; Hartog, Commercial Education in the 
United States (same series, vol. xi) ; Herrick, 
Meaning and Practice of Commercial Education 
(New York, 1904) ; Report of the Commission 
on Industrial and Technical Education (Boston, 
1906); Vanderlip, Business and Education 
(New York, 1906); American Association of 
Public Accountants, Report of the Educational 
Committee Giving Information on the Depart- 
ment of Commerce, Accounts^ mid ^ Fima^hoe of 
One Hundred of the Leading Universities of the 
United States (Denver, 1912) : F. E. Farrington, 
Commercial Education in Germany :(New York, 
1914). , . 

EDUCATION, CoKHuasiONi^ of. The chief 
officer of the Bureau of Education, at Washing- 
ton. He is appointed by the President and Sen-* 
ate, and his duties are “to collect such statistics 
and facf» as shall show the condition and 
progress of edueation in the several States and 
Territories” ; to diffuse such “information rer 
specting the organization and management , of 
schools and school syist^iis and methods of 
teaching as shall aid the people in the main- 
tenance of efficient school systems and other- 
wise promote the cause of education”; and also 
“to present annually to Congress a report em- 
bodying the result of his investigations and 
labors, together with a statement of ' such facts 
and recommendations as will, in his judgment^ 
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subserve the purpose for which the department 
is established.” The ofl&ee was established in 
March, 1867. The incumbents have been Henry 
Barnard (1867—70), John Eaton (1870-86), 
Kathaniel H. R. Dawson (1886-89), William T. 
Harris (1889-1906), Elmer E. Brown (1906-11), 
Philander P. Claxton (1911- }. 

EDHCATIOH, Compulsoby. See Kationai:. 
Education, Systems of. 

EDUCATION, Militaby. See Mtlitaby 
Education. 

EDIJCATIOH, Nation All Systems of. See 
National Education, Systems of. 

EDHCATION ASSOCIATION, National. 
A society of teachers and educators organized 
as the National Teachers’ Association at Phil- 
adelphia, Pa., in 1857, and incorporated under 
its present name in the Xdstrict of Columbia in 
1886. The aid which associated teachers might 
render to the progress of education was recog- 
nized in the Unit^ States early in the nine- 
teenth century, and a number of such societies 
were formed, though of somewhat limited seope. 
Perhaps the best known of these, the American 
Institute of Instruction, organized in 1830, con- 
fined its work to New England; a similar so- 
ciety in the West, the Western Collie of 
Teachers, was organized in Ohio in 1831; the 
American Association for the Advancement of 
Education -was founded at Philadelphia in 1849, 
and there were, besides, numerous State educa- 
tional societies. In 1856, however, a call was 
issued by the presidents of 12 of the State 
societies for a general association of national 
extent to “advance the dignity, respectability, 
and usefulness” of the teaching profession and 
to develop educational science *‘by distributing 
among all the accumulated experiences of all.” 
The society thus initiated grew slowly and did 
not gather large effectiveness until its work be- 
gan to be specialized in 1870. In that year com- 
bination was made with the American Normal 
ALSSO^atimfB ai^ the National Superintendents’ 
Association, and departments w^e instituted of 
higher and elementary instruction. Other sec- 
tions were then rapidly inaugurated, so i^at the 
association at present includes the National 
Council, an advisory body, smd 19 departments 
devoted to the special problenm of m^hod^ 
organization, and the a>iirses of study in nearly 
every type and gr^e of edticatioiial work. At 
their annual meetings held im diffm^eTit parts 
of the country the society give® large space 
to specialized and concrete discussions in the 
several departments. These proceedii^gs, to- 
gether with those of the society a wholet, 
published in the Annual Reports^ constitute 
the most important body of pedagogical literar 
ture in the country. In 18^ a committee of 
10 was appointed to report upon the curricula 
of secondary schools. This report^ insisting 
upon greater intensity and eoberenee in sehocd 
work and upon the more intimate correlation 
of studies, exercised wide iiifiueaaee, and its eon- 
elTOmns- were very generally adopted. Other 
exercising an influence hardly less wide 
'lyeere those of the committees on elementary 
sehodfe. .* { 1895 ) , on rural schools (1897), on 
entrance requirements (1899), on nor- 
naal .aehoolp on public libraries and 

seho^ils ’(1899), and on teachers’ salaries 
active membership of the 
speiefy is rscmpe ^|0^9O, hut the annual meetings 
are usuaHy - attended by inore than that number, 
the largea^ hei^^a^odate members. 


The meeting and exchange of opinions of teaci 
ers from all sections of the country has coi 
tributed largely towards unifying educations 
procedure and in developing an approximate! 
even system of educational theory. Several c 
the leading educators of the country have take 
an active interest in the association’s welfare 
Among these may be especially mentioned Nicl 
olas Alurray Butler (q.v.) and William J 
Harris (q.v.). Consult: History of the Nationo 
Education Association of the United State 
(Washington, D. C., 1892) ; the reports of th 
Committee of Fifteen, the Committee of Te, 
etc.; the Proceedings of the Department c 
Superintendence of the National Council; th 
annual volumes of the Proceedings of the No 
tional Education Association (Washingtor 
D. C.). 

EIKWABB, or EABWAKB ( ?-924) . A kin 
of the English, known as the Elder. He was th 
son of Alfred the Great and was chosen by th 
witan to succeed his father, probably in Oetobej 
901, having previously distinguished himself i 
the wars with the Banes. His cousin Ethel 
wold, who disputed Edward’s right of sucees 
sion, was killed in battle in 905. After 20 year 
of nglit-hig r.dward subdued the north as fa 
as ti t- Ihnrihi '- and was recognized as overlor 
by all the other kings in the island. Consult 
Green, The Conquest of England (London an 
New York, 1883) ; Hodgkin, History of En^ 
land, from the Earliest Times to the Forma 
Conquest (London, 1906) ; Oman, England he 
fore the Forman Conquest (ib-, 1910). 

EBWARB, or EABWAlB-B (c.963-978). i 
king of the English, known as the Martyr. H 
succeeded his father, Edgar, in 975, at the ag 
of about 12 . His succession was disputed h 
behalf of his half brother, Ethelred, a child 0 
seven; but the powerful influence of St. Dunstai 
decided the contest in favor of Edward. He wa 
assassinated in 978, at the instigation probabl; 
of his stepmother, AElfthryth, who was dis 
appointed at her failure to gain the erowJ 
for her son Ethelred. Consult: Green, The Con 
quest of England (I^ondon and New York 
1883) ; Ho^kin, History of England, from th 
Mwrlie&t Times to the Forman Conquest (Lon 
don, 1906) ; Oman, England before the Format. 
Conquest ^ib., 1910). 

EBWAM>, or EABWABB (c.l0O4-^) 
King of the English from 1042 to 1066, known 
the CONFESSOB. He was the elder son o 
Ethelred the Unready and was bom at Islif 
in OxfoidsMre, about the year 1004. On th' 
death of Edward’s father, in 1016, f^owe< 
soon after by the death of Edmund Ironsid 
(q.v.), Canute, the Dane, obtained pc^sessioi 
of the throim and in the following year marriei 
Emma, the mother of Edward, T)y wlioin he ha 
a son named Hardicanune, or Hartbacnul 
Until the death of Canute, in 1035, Edwar. 
lived in Normandy. Then he made an ineffectua 
attempt to establish his authority in England 
but his mother, Emma, sided, with her younge 
son, Hardicanute, who on the death of "Harok 
his half brother, in 1040, became sole ruler 0 
the English kingdom. Hardicanute probabl 
invited Edward to England, where he was hoi 
orably received. On the dea^ of Hardicanute, i 
1042, Edwrard was elected King. The perso 
chiefly instrumental in bringing about this n 
suit was Earl Gk)dwine, whose only daughte 
Edith, or Eadgith, became Edward’s wife n 
1045. For a nuriier of years the reinsa ' < 
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government were practically in the hands of 
Earl Godwine and his sons, who were powerful 
enough at times openly to impose their will 
upon the King. Edward himself showed lit- 
tle inclination for the affairs of government, 
and his mild disposition and ascetic tempera- 
ment made him as little sensible to the at- 
tractions of worldly power as to the charms of 
his beautiful wife. His life was passed for 
the greater part in holy works, his most lasting 
monument being Westminster Abbey, which he 
caused to be built. He died Jan. 5, 1066. 
The honor of canonization and the title of 
Confessor were conferred on him in 1161 by 
Pope Alexander III. The whole of his reign 
is simply the record of the growth of the Nor- 
man. or court, party and its struggle with the 
National, or Anglo-Saxon, party — for an account 
of which, see Godwine ; Harold. W'ars with the 
Welsh in 1057 and 1063 and with the Northum- 
brians in 1065 were short and successful. Con- 
sult Freeman, The 'Sorman Conquest, vol. ii 
(Oxford, 1877), this giving the fullest and best 
account of Edward's reign; Hodgkin, History of 
England^ to 1066 (London, 1906) ; Oman, Eng- 
land before the Eorman Conquest {ib., 1910). 
See Anglo-Saxons, 

EDWAErD I ( 1239-1307 ) . King of England 
from 1272 to 1307. He was the eldest son of 
Henry III by his wife, Eleanor of Provence, and 
was born at Westminster, June 17-18, 1239. 
In 1252 his father bestowed upon him the lord- 
ship of Gascony, and in 1254, on his marriage to 
Eleanor of Castile, he received, as an additional 
gift from his father, Ireland and Wales and the 
towns of Bristol, Stamford, and Grantham. In 
his early years he was surrounded by foreigners 
and was guilty of many injudicious and some 
cruel actions. The misgovernment of Wales by 
his officials led to a revolt in which the Welsh 
allied themselves with the Scotch. A dangerous 
war followed, which brought to a head the gen- 
eral discontent which prevailed in England over 
the bestowal of great offices of state upon for- 
eigners and the King’s subserviency to the see 
of Rome. The Provisions of Oxford (q.v.), 
greatly limiting the power of the crown, were 
drawn up by Parliament, and both Edward and 
his father were compelled to swear to observe 
them. Edward, however, used the opportunity 
afforded by the divisions among the nobility to 
place himself at the head of the party of the 
lesser nobles, who were opposed to the great 
barons. War broke out in 1263. There were 
many indecisive engagements; after the battle 
of LiWes (1264) Edward was made a hostage 
for his father’s conduct and was treated as a 
prisoner. He escaped in May, 1265, and on 
August 4 won a complete victory over his op- 
ponents at Evesham. The resistance of the 
barons; nevertheless, dragged on until July, 
1267. The defeated were treated with great 
moderation, and Edward showed by prudence 
and wfedom that he had outgrown the faults 
of his youth. In 1268 he assumed the Cru- 
sader’^ cross, and in 1270 set out to join Louis 
IX of Franee on his. crusade. Louis died on 
the coast of Africa, and the French Crusaders 
made peace with the Mohammedans; but Ed- 
ward persisted in the enterprise and landed at 
Acre in 1271. Nothdng, however, of any con- 
sequence was aehiev^ and in the following 
year he set out on his return to England. In 
Sicily he heard of his father’s death (1272), 
but did not hurry home. In 1273 he proceeded 


to France and did homage to Philip III for 
his French possessions. He arrived in Eng- 
land, Aug. 2, 1274, and, with his Queen, Eleanor, 
was crowned at Westminster on August 19. 
His first military expedition after his accession 
to the throne was directed against the Welsh. 
After an intermittent contest of nearly 10 years 
— in the course of which the famous Prince 
Llewellyn (q.v.) was slain at Radnor, Dec. 11, 
1282 — Wales was finally subdued and incorpo- 
rated with England. 

Edward’s great ambition w^as to gain posses- 
sion of Scotland. The death, in 1290, of Mar- 
garet, the Maid of Norway, granddaughter of 
Alexander III, who was to have been married 
to Edward’s son, seemed for a time to have frus- 
trated his design; hut the selfishness of the 
competitors for the Scottish crown induced them 
' Edward as Lord Paramount of 
. hoping that he would thereby 
secure the English monarch’s support. John 
Baliol and Robert Bruce were also foolish enough 
to make him umpire between them; or perhaps 
it would be more correct to say they were not 
powerful enough to refuse his arbitration. At 
Berwick, Nov. 17, 1292, Edward decided in favor 
of John Baliol, who immediately took the oath of 
fealty to him, and on December 26 did homage 
to tb id!-'- K* .»• for his crown at Newcastle. 
The jL-' ■ i! ■*' ■ pride of the Scottish nation 

took fire at such humiliation, and in a short 
time Baliol was hurried by his subjects into a 
war with England. In 1296 Edward entered 
Scotland, devastating it with fire and sword. 
He penetrated as far north as Elgin, compelled 
Baliol to resign the throne, and governed the 
country by means of a board of regency. It was 
during this expedition that he carried off from 
the cathedral of Scone the celebrated stone on 
which the kings of Scotland used to be crowned 
and which is now in Westminster Abbey. A 
second rising took place in Scotland in the fol- 
’•5V. h.'j -u"i!ner. The leader on this occasion 
Wiiraiti Wallace. He was completely suc- 
cessful for a time, chiefly, it is supposed, on 
account of the absence of Edward. In the 
spring of 1298, however, that sovereign again 
made his appearance in Scotland and gave battle 
to Wallace at Falkirk on July 22. Partly 
through treachery and partly, no doubt, through 
the superior generalship .of Edward, who is con- 
sidered to have been the first military com- 
mander of his time in Europe, the Scottish 
forces were entirely defeated. The next five 
y^rs were spent by the English in reducing 
the country to obedience — with very imperfect 
success, however. In the summer of 1301 Ed- 
ward led a third army into Scotland, but soon 
made a truce; in 1303 he once more spread 
havoc and min to the shores of the Moray Firth. 
The last castle that held but against him was 
Stirling, which did not yield until July 24, 1304. 
Some time after this Wallace either fell into 
his hands or waS betrayed, and on Aug. 23, 1305, 
was executed. In the beginning of 1306 Robert 
Bruce, Earl of Garrick, grandson of the chief 
rival of Baliol. suddenly l<-ft tho Kiigli^fi court, 
unfurled once more tfie banner of Scottish in- 
dependence, and on March 27 of that year was 
crowned at Scone. An English army under 
the Earl of Pembroke was immediately dis- 
patched to Scotland, and at the close of the 
year the King himself set out to chastise Bruce. 
But Edward only lived to reach Burgh-on-Sands, 
a village beyond Carlisle, where he expired July 
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7, 1307, “in sight of the country,” says Lord 
Hailes, ‘‘which he had devoted to destraction.” 

As a ruler, Edward is entitled to the highest 
praise. Immense progress was made during his 
reign in the establishment and improvement of 
law and order throughout the land, in the refor- 
mation of civil abuses, and in the restriction of 
the ecclesiastical power. He has been called 
the English Justinian, and both Hale and Black- 
stone alfirm that “the very scheme and model 
of the administration of common justice betw’een 
man and man was entirely settled b^^ this 
King.” Ireland and Wales participated in the 
benefits of English law. It was during Ed- 
ward’s reign, too, that the representation of 
the Commons of England first became regular; 
but probably the greatest advantage obtained 
by the nation was ’the declaration that the 
right of levying taxes resided in Parliament. In 
general, it may be said that Edward ruled in 
harmony with the ideas and desires of the best 
heads among his nobles and burgesses ; and 
though touchy on the question of his preroga- 
tive, like every Plantagenet, and cruel in his 
treatment of the Jews, he must be regarded, 
on the whole, as one of the most enlight<*n(‘(] 
and sagacious monarehs of his age. 

Stubbs, Constitutional History of England, vol. 
ii (Oxford, 1896} ; id.. The Early Plantagenets 
(London and New York, 1877) ; Prothero, 
Simon de Montfort (London, 1877); Tout, Ed- 
tcard I (London and New York, 1803) ; Jenks, 
Edicard Plantagenet {New York, 1902) ; Tout, 
Political History of England, 1216-1377 (Lon- 
don, 1905) ; Vickers, History of England, 1272- 
I 48 S (ib., 1912). 

EBWABB EE. A tragedy by Christopher 
Marlowe (about 1590), published 1598. 

EBWABB EE (1284-1327). King of England 
from 1307 to 1327. He was the son of Edward 
I and was bom at Carnarvon, April 25, 1284. 
In 1301 he was created Prince of Wales, being 
the fest heir apparent to the Engii^ throne 
who hcH^ that title. He accompanied his father 
on his expeditmns into Scotland, hut after the 
death of the latter he abandoned the personal 
conduct the war and returned b") England. 
At home Bdward^s mode of life was contempti- 
ble. While still a youth he had conceived an 
extraordinary admiration and fondne^ for a 
witty, clever, hut di^olute courtier called 
Piers de Gaveston, the son of a Gascon knighh 
After Edward became King there was no limit 
to the honors heaped on the favorite. When 
the King went to Prance in the beginning of 1308, 
to conclude a marriage with Isabella, daughter 
of Philip the Fair, Gaveston was left as guard- 
ian of the kingdom. The nobles were indignant 
and demanded his banishment. Twice Gaveston. 
was forced to leave England, hut as often he 
was recalled by the weak monarch, whose love 
fern him atnounted to sheer infatuation. At 
last the nobles rose in arms, besi^ed Gaveston 
in Scar^borough Castle, and, having forced him 
to ’SfTEnrrender, hanged him June 19, 1312. Two 
years? after this Edward invaded Scotland at 
thd bead ef 'a great army, amounting, according 
to some , historians, to 100,000 men. At Ban- 
noddburmy bm fene' 24, 1314, he was encountered 
by KobeA Bruce (q.v.) ai^ defeated with im- 
mense daughter- Finally, in 1319, after numer- 
ous petty successes on the part of the Scotch, 
Edward conciuied ^ tnmq with i2i&m for two 
years. Once more he fell under the influence 
af‘ unscrupulous the -persons selected 
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on this occasion being the two Despensers. 
Once more the nobles rebelled and both Hugh 
le Despenser and his father were banished in 
July, 1321 ; but some months after they were 
recalled by Edward. Many of the rebellious 
nobles, among others the Earl of Lancaster, were 
beheaded in the following year. Immediately 
thereafter Edward invaded Scotland for the last 
time, but, having achieved no success, concluded 
a truce with that country for 13 years and 
returned to England. A dispute now arose be- 
tween him and Charles IV of France, brother 
of his wife, Isabella, in regard to the territories 
which the English King held in that country. 
When Charles seized the lands in question, Ed- 
ward sent over Isabella to remonstrate, and, if 
possible, to effect an amicable arrangement be- 
tween them, Isabella, it would appear, despised 
her husband and disliked the Despensers. Meet- 
ing at the French court many English nobles 
who had left their country to avoid the enmity 
of the favorites, she was easily induced to make 
common cause with them against her husband 
and the Despensers. She obtained possession 
of the young Prince of Wales (afterward Ed- 
ward III) and landed at Orwell, in Suffolk, 
Sept. 24, 1326. The Queen and the banished 
nobles were scon joined by all the influential 
persons in England- Edward fled, but was 
taken prisoner. The Despensers, father and 
son, were executed, and the monarch himself, 
after being formally deposed by Parliament, Jan. 
20, 1327, was murdered in Berkeley Castle on 
September 21 of the same year. He left two sons 
and two daughters. Consult: Stubbs, Consti- 
tutional History of England, vol. ii (Oxford, 
(1896); Tout, Political History of England, 
1216—1377 (London, 1905); Vickers, History of 
England, 1272-1^85 (ib., 1912). See Bannock- 
burn; Despenser; Gaveston. 

EDWARD HI (1312-77). King of Engjand 
from 1327 to 1377. He was the son of Edward 
II and was born at Windsor, Nov. 13, 1312. 
He was chosen King by Parliament on Jan. 
14, 1327, six days before a formal resignation 
was extorted from the unhappy Edward II 
(q.v.). During his minority the country was 
governed nominally a council, but in reality 
by the Queen mother, Isabella, and her lover, 
Mortimer. On Jan. 24, 1328, Edward married 
Philippa, daughter of the Earl of Hainault. 
Two years later, resolving to take* the power in 
his own hands, he seized Mortimer, put him to 
death, Nov. 29, 1330, and banished his mother 
to her house at Rising, where she was kept 
until her death. In 1333 Edward, claiming 
that the Scots had violated the truce between 
the two countries. Invaded Scotland. A bloody 
battle was fought at Halidon Hill, near Berwick, 
July 20, 1333, in which the Scots were com- 
pletely defeated. Edward Baliol was restored 
to the throne and surrendered part of his king- 
dom to Edward- In the course of three years 
Edward thrice invaded Scotland ; bnt though 
he laid the country waste and brotjght armies 
with him that effectually crushed all opposi- 
tion, he could not break the spirit of the people. 
The scene of Edward’s great exploits, however, 
was France. As all the sons of Philip the 
Fair had died without male heirs, Isabella, his 
daughter, claimed the Kingdom of France for 
her son Edward. Most French authorities, how- 
ever, held that the crown could descend only in 
the male line, and accordingly Philip VI (q.v.), 
the nephew of Philip the Fair, was recognized 
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as King. For several years hostilities were 
averted: but when France, in 1337, interfered 
to aid Scotland, Edward declared war against 
France. This was the beginning of the Hundred 
Years* War. The early conflicts were of little 
importance; but in 1346 Edward, accompanied 
by his eldest son, the Black Prince, made a 
new invasion of France, conquered a great part 
of Kormandy, marched to within a few miles 
of Paris, and on August 26 of that year inflicted 
a tremendous defeat on the French at Cr4cy 
(q.v.). Here Edward, the Black Prince, though 
only 16, exhibited the courage and prowess of 
a veteran^ After some further successes, such 
as the reduction of Calais, a truce was con- 
cluded between the two nations for nine months. 
Meanwhile the Scots had sustained a severe de- 
feat at Neville’s Cross, near Durham, Oct. 17, 
1346, their King, David II, being taken pris- 
oner. On Sept. 19, 1356, the Black Prince 
obtained a brilliant victory at Poitiers, King 
John of France falling into his hands. The 
Scottish monarch was released for a ransom of 
£100,000 in 1357, and King John for a ransom 
of 3,000,000 cro'vvns in 1360. On Nov, 27, 1363, 
David, King of Scotland, entered into a secret 
agreement with Edward, in virtue of which his 
kingdom, if he died without male issue, was 
to pass to the English sovereign. Meanwhile the 
Black Prince, who had married Joanna, daugh- 
ter of the Earl of Kent, had received from his 
father Aquitaine and Gascony and ruled there 
for some time prosperously. War with France 
broke out again in 1369; the English were un- 
successful, and in 1375 a truce was concluded 
on account of the exhaustion of both parties. 
Edward waged war no more. In spite of his 
brilliant victories, and in spite of the dazzling 
valor of his son, he failed to achieve lasting suc- 
cess. Neither in Scotland nor in France did he 
realize his ambitions. Affairs at home were no 
less unsatisfactory during the last years of his 
life. He quarreled with his parliaments, and 
the Black Prince sided with the opposition. The 
aged King fell completely under the control of 
bis mistress, Alice Perrers, and of a small co- 
terie of unscrupulous courtiers, headed by the 
King’s son, John of Gaunt, Duke of Lancaster. 
Edward died on June 21, 1377. By his wife, 
Philippa, he had seven sons and five daughters, 
seven of whom died young. Edward was fond 
of all knightly amusements and throughout his 
reign acted the part of a knight rather than 
that of a king. He was hard-hearted and self- 
ish and never won the love of his people. He 
died deserted by all. His private life was im- 
moral, and his public actions governed only 
by his own interests. Among the laws of Ed- 
ward’s reign were several which attacked paps^l 
claims to religious taxes. Consult: Longman, 
hife and Times of Edward III (Liondon, 1869) ; 
Stiibbs, CoTistitmtioTial History of England, vol. 
ii (Oxford, 1896) ; Green, History of the English 
Feople, vol. i (London, and New York, 1878) ; 
Madkinrion, History of Edward III (London, 
IDOO ) ; Tout, Political History of England^ 1216- 
13TT (ib., 1905) : Vickers, History of Englcmd, 
1272— IJ^S (ib., 1912). See Huxdeed Years’ 
WaB.;. ^CJbTLANO. 

EBWABD IV (1442^3). King of England 
from .1461* to 1483. He was the son of Richard, 
Dukb of Ybrk, and was bbm at Rouen in 1442. 
His title inheritance was that of Earl of 
March. Afi^r' fee death of his father, in the 
battle of Wakiefield, Dee?. 30, 1460, Edward 


became the head of the Yorkist party and as 
such speedily reestablished the fortunes of his 
house. After routing the Royal or Lancastrian 
forces, under the earls of Pembroke and Ormond, 
at Mortimer’s Cross, near Hereford, Feb. 2, 1461, 
Edward marched towards London, which he en- 
tered on February 26. He immediately laid 
his claim to the crown before Parliament, which 
admitted its validity, and on March 4 he as- 
cended the throne as Edward IV amid the 
acclamations of the citizens of London, ^ with 
whom he was a great favorite. His first victory 
as King over the Lancastrians was obtained at 
Towton, in Yorkshire, on March 29, 1461. This 
was followed by minor successes, till finally, in 
May, 1464, by the victories of Lord Montague, 
the Lancastrians were completely crushed. On 
May 1, 1464, Edward married Elizabeth Wood- 
ville, widow of Sir John Grey. This marriage 
gave great offense to the Earl of Warwick, by 
far the most powerful of Edward’s adherents, 
who Avas at that time engaged in negotiating a 
marriage between Edward and the sister-in-law 
of Louis XI of France. The favors showered 
upon the Queen’s relatives caused great discon- 
tent. In 1469 Warwick openly declared against 
Edward, joined Queen Margaret, the wife of the 
helpless Henry VI and the intrepid leader of 
the Lancastrians, and finally compelled Edward 
to flee the country. Henry YI was released 
from the Tower, where he had been a prisoner 
for six years, and was once more invested with 
the royal authority. But in the spring of 1471 
Edward landed at the Humber, proceeded to 
London, seized the person of Henry, and was 
again hailed King by the inhabitants. Warwick 
now gathered an army and hurried to encounter 
him. The two met at Barnet, where Warwick 
was defeated and slain, April 14, 1471. On May 
4 Edward routed the Lancastrians at Tewkes- 
bury, capturing Queen Margaret. Her son, 
Prince Edward, was either slain in battle or 
murdered the day after the fight. Henry VT 
died May 21, 1471, not without suspicion of 
murder. Though the later years of Edward’s 
reign were peaceful and marked by few political 
incidents of any moment, the period was one 
of great importance in the development of the 
English constitution. Easygoing as he was and 
fond of pleasure, the King steadily pursued his 
aim of aggrandizing the crown at the expense of 
Parliament, and by a policy of silent but ag- 
gressive assertion he succeeded in laying the 
foundations for the absolute monarchy of the 
Tudors. Edward was brave and debonair, as 
his immense popularily shows, but he was dis- 
solute in the extrema By his wife he had 10 
children, of whom seven outlived hinii It was 
during his reign that printing and silk man- 
ufactures were introduced into England. In 
law few notable changes occurred, but the prac- 
tice of indirect pleading dates from this period, 
which is also illustrious for the names of 
distinguished legists, such as Littleton and 
Fortescue. Consult: Ramsay^ hanoaster and 
York (2 vOls., Oxford, 1892) ; Political 

History of Bngkmd, vol. iv (London, 1906) ; 
Vickers, History of England, 1212—1I/S5 (ib., 
1912 ) ; Green, History of the English People 
'(London and New York, 1878). See Henry VI; 
Roses, War of the; W'abwick, Riohard Ne- 
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EDWARD V ( 1470-83 ) . King bf 
The son of Edward IV, be was In vAfee 

Westminsfter Sanctuary, Nov. 
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his father died^ he was 13 years old. He 
proceeded to London for his coronation, which 
had been appointed for May 14, 1483, but was 
removed from the care of his maternal relatives 
by his paternal uncle, Richard, Duke of Glouces- 
ter, who in the same month had himself pro- 
claimed Protector of the Kingdom and contoed 
Edward and his younger brother, the Duke of 
York, in the Tower. The rumor of their death 
spread, when a movement originated for their 
liberation, but was discredited, popular opinion 
maintaining that they had been exiled. Twenty 
years later it transpired that Brackenbury, Con- 
stable of the Tower, refused to slay the princes 
at Richard’s command, and Sir James Tyrrel, 
with two servants, gained admittance to their 
chamber while they were asleep, smothered them 
with pillows, and buried them at the foot of a 
staircase. The skeletons found at the foot of a 
staircase in the White Tower in the reign of 
Charles II and buried at his command in West- 
minster Abbey are considered to have been those 
of the young princes. 

EDWABB VT (1537-53). King of England 
from 1547 to 1553. The son of Henry VIII by 
his third wife, Jane Seymour. Edward was 
bom at Hampton Court, Oct. 12, 1537. He suc- 
ceeded to the throne after his father’s death, 
Jan. 28, 1547, his uncle, Edward Seymour, Earl 
of Hertford, being chosen Protector and created 
Duke of Somerset. Edward received a careful 
education and was a studious, religious, and 
precocious youth ; but he was too young to exer- 
cise any personal influence on the important 
events of his reign. His religious convictions, 
however, were shared by the Protector, who fa- 
vored the principles of the Reformation, and dur- 
ing bis rule great strides were made towards the 
es&blishment of Protestantiim in England. The 
images were removed from the churches; the 
laity were allowed the cup at the ceremony of 
the Lord^s Bupper; Henry’s famous six articles 
(known as the JKoody Statute) were r^>ealed; 
and a new ^rvioe boc^ known as the First 
Prayer Book of jEdwaird VT (see Book, 

Common), was ccortpiied by Cranmer and Rid- 
ley, assist^ by 11 6ttor divines, and ordered to 
be used. During the first year of the protecto- 
rate Seymour invaded Scotland, mt account of 
the refuel of the Scottish government to fulfill 
the contract into which it had entered with 
Henry VIII that Mary, Queen of Scots, ^lould 
marry Edward. At the battle of Pinkie, Sept. 
10, 1547, the Soots were completely beat^; 
but Seymour, before he could inflk^ other dam- 
age, was recpiired at home and returned to 
find that his brother. Lord Seymour, had been 
intriguing against him. Somerset had him ar- 
rested, tried, and condemned for treason, and on 
March 30, 1549, he was beheaded on Tower HilL 
Trt the summer of the same year the Protector 
quelled an insurrection of the populace headed 
Kefct, a tanner; but a more dangerous 
adversary appeared in John Dudley, Earl of 
Warwiek, whose party, by insinuations against 
Somers^ excited the nation against him and 
eoinpe^d; jthe King to sign his deposition. In. 
October, Somerset was placed in the Tower j 

and ou’ Dee^ber 1 he was tried before the 
House of .for treason, condemned, and 

executed, Jansfc-2%' 1552. Before Somerset’s exe- 
cutxcu Dudley tbeea -ereated Duke of North- 
timberiand. Hfe wa& (judging? from kis dying 
declaration) a .but took no action to 

refetabli^ the old His- great aim was 


to secure the succession to the throne of Eng- 
land for his family. With this view he married 
his son. Lord Guildford Dudley, to Lady Jane 
Grey, daughter of the Duchess of Suffolk, to 
whom Henry VIII had willed the crown in de- 
fault of issue by Edward, Mary, or Elizabeth. 
Korthumberland worked upon the consumptive 
and dying Edward to exclude Mary and Eliza- 
beth on the ground of illegitimacy and to nom- 
inate Lady Jane Grey as his successor. Edward 
consented, and a document settling the suc- 
cession on this lady was drawn up in June, 
1553. The King lived only a few weeks after, 
dying on July 6. Edward’s educational accom- 
plishments w'ere somewhat discounted by shrewd- 
ness and a hardness of character, which were 
exemplified by marked callousness when signing 
the death warrants of Seymour and Somerset. 
Edward VI restored many of the grammar 
schools suppressed by Henry VIII. These schools 
are still known as King Edward’s schools. Con- 
sult: Nichol, Literary Remains of Edward VI 
(2 vols., London, 1857); Gasquet and Bishop, 
Edward TI and the Booh of Common Prayer 
(ib., 1891) ; Markham, Edward VI (ih., 1907) ; 
Fisher, History of England^ ( ib-, 

1906) ; Pollard, History of England, X5J^7’-I60S 
(ib., 1910) ; Innes, England under the Tudors 
(ib., 1905). 

EDWARD Vn (1841-1910). King of the 
United Kingdom of Great Britain and Ireland, 
and of all the British Dominions beyond the 
Seas, Emperor of India. The second child and 
eldest son of Queen Victoria and the Prince Con- 
sort, Albert (q.v.). He was born in Buckingham 
Palace, London, on Nov, 9, 1841, and was chris- 
tened Albert Edward. He succeeded his mother 
on Jan. 22, 1901. At his birth he was created 
Prince of Wales, and by virtue of that dignity 
he became also Knight of the Garter. As heir 
apparent to the British throne, he succeeded to 
the title of Duke of Cornwall and its emolu- 
ments, As heir to the crown of Scotland, he 
became Great Steward of Scotland, Duke of 
Rothesay, Earl of Garrick, Baron Renfrew, and 
Lord of the Isles. On SepL 10, 1849, he was 
created Earl of Dublin, a title couferred on 
him and hfs heirs in perpetuity. Additional 
titles and commands homo by hi mi were: Duke 
of Saxony, colonel of the Tcnt-i Jliissars, colonel 
in chief of the Rifle Brigade, field marshal of the 
British army (1875), also of the German army 
(1883). He received an elaborate and carefully 
planned education under four private tutors and 
subsequently under Baron Stockmar and Chaxl^ 
Kingsley. He spent a session at Edinburgh Uni- 
versity, a year at Christ Church, Oxford, and 
four terms at Cambridge. In 1860 he traveled 
as Baron , Renfrew through Canada and the 
United States. In June, 1861, he joined the 
army at the Curragh Camp, Ireland. The next 
year, during the period of mourning which fol- 
lowed the death of his father, he made a tour of 
the Orient, accompanied by Dean Stanley of 
Westminster, and visited Jerusalem and other 
places of biblical interest. 

In February, 1863, his public life was formally 
begun, when,* as heir to the throne, he took his 
seat in the House of Lords, and on March 10 
of the same year he married Princess Alexandra 
Caroline Mary Charlotte Louisa Julia, eldest 
daughter of Eng Christian IX of Denmark, bom 
Dec. 1, 1844. They had six children: 1. Prince 
Albert Victor Christian Edward, Duke of Clar- 
ence and Avondale, bom Jan. 8, 1864; died Jam 
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14, 1892. 2. Prince Gearge Frederick Ernest Al- 
bert, Prince of Wales, formerly Duke of York, 
born June 3, 1865; married Princess May of 
Teck, July 6, 1893. 3. Princess Louisa Victoria 

Alexandra Datrn'ar. ])om Feb. 20, 1867; married, 
July 27, to llic Earl, afterward Duke, of 

Fife. 4. Princess Victoria Alexandra Olga Mary, 
born July 6, 1868. 5. Princess Maude Charlotte 

Mary Victoria, born Nov. 26, 1869; married, 
July 22, 1896, to Prince Charles of Denmark. 6. 
Prince Alexander John Charles Albert, born 
April 6, 1871, who died the next day. 

In 1868-69 the Prince with the Princess of 
Wales visited Ireland and the Continent, ex- 
tending their tour to include E^pt. In 1871, 
an attack of typhoid fever having endangered 
his life, Ms recovery was enthusiastically cele- 
brated throughout the Empire. His popularity 
was seen in the lavish hospitality and the loy- 
alty shown him in 1875—76 during his tour 
through India. The years of his mother’s widow- 
hood and virtual retirement were for the Prince 
a long period of preparation for his duties as 
King. Upon him fell not only the leadership of 
British society, but especially the arduous duties 
of representing the crown at innumerable pub- 
lic functions. "The tact with which he performed 
these duties enhanced his popularity at home, 
and Ms influence abroad. Among his activities 
during these years should be mentioned his large 
responsibility for the Queen’s notable Jubilees 
of 1887 and 1897. As a patron of art and 
science, the Prince was largely instrumental 
in the promotion of the Royal College of Music 
and the Imperial Institute. He patronized the 
Welsh Eisteddfod and in 1896 became first chan- 
cellor of the University of Wales, He served 
as Grand Master of English Freemasons and 
was a bencher and officer of the Middle Temple. 
He showed active interest also in exhibitions in 
■'.in' :!T' . ■ J «■ ’ ousing of the poor, and chari- 
In 1897 he established a 
hospital fund which he maintained as King. 
With careful regard for British jealousy of 
royal interference in politics he avoided all 
appearance of partisan preferences. However, 
he maintained friendly and courteous relations 
with all public men and thus was able at sev- 
eral critical times by his visits to Gladstone, 
Bright, and other Liberal leaders to counteract 
the impression made upon public opinion by 
the Queen^s preferences for Conservative min- 
isters. 

His London r^idence was at Marlborough 
House, but at Sandringham, Norfolk, he lived 
as a typical English country gentleman, giving 
much care to the improvement of his estates and 
to the breeding of fine stock. He was, likewise, 
a keen sportsman, taking especial interest in 
yachting and horse racing. These interests 
largely offset in the popular mind other circum- 
stances which, like his connection with the 
Tranby Croft baccarat case (1890), tended to 
eompromise his private reputation. 

When he became King upon the death of 
Quemi Victoria, Jan. 22, 1901, he was, save Wil- 
liam IV, the oldest ruler to receive the English 
crown since Egbert. One of the acts of the 
Parliament which met a few weeks after his 
accession was to amplify the royal title so as 
to embrace “all the British Dominions beyond 
the Seas.” His coronation was set for June 26, 
1902, and preparations had been perfected for 
its celebration with eeremohial pomp such as 
England had not witnessed in* generations, when 


a few days previous to the date set rumors of 
the King’s illness were confmmed by the an- 
nouncement that he was - ^ ’ peri- 

typhlitis. The ceremonies » 

poned, and on June 24 an operation was per- 
formed which proved successful, and the corona' 
tion in the Abbey took place on August 9, 
although other festivities were deferred for 
several months. 

The year following his coronation, and again 
in 1904, the King visited Ireland and held court 
at Dublin. He was received with popular en- 
thusiasm because of his well-known interest in 
the welfare of his Irish subjects. By similar 
state visits to the Continent, which were usually 
returned by the sovereigns visited, he contrib- 
uted greatly to the maintenance of European peace 
and won for himself a rOle for which he was hap- 
pily fitted by his personality and aided by his 
extensive family connections with most of the 
European rulers. Among the mo.'^t i-IgnifK'ant 
of these political visits were those fiic Gor- 

man Emperor in 1904 and 1908, the meeting 
with the Czar at Reval in 1908, and the inter- 
change of visits the same year with President 
Fallibres of France. King Edward was also 
interested in promoting the increasingly cordial 
relations with the United States. The results 
of these amicabilities may be seen in the British 
policy during the Russo-Japanese War, in the 
etvtenie reached with France, and in the various 
arbitration treaties made by Great Britain dur- 
ing this reign. 

At home the King maintained the popularity 
which he had earn^ as prince by his deep in- 
terest in philanthropic enterprises. He also 
instituted the Edward medal for deeds of hero- 
ism by civilians, and he founded the Order of 
Merit for distinction in war, science, and litera- 
ture and the service of man. In the last months 
of his reign the measures of the Asquith minis- 
try, especially the TJ-v d-G« orjc land taxes and 
the crisis with the House of Lords, caused the 
lUng much anxiety. His death came une^ec- 
tedly on May 6, 19 io, from heart failure incident 
to a bronchial attack. After lying in state for 
three days at Westminster Hall the body of the 
Kang was taken, on May 20, to Windsor for burial. 
The funeral was notable for the number of for- 
eign sovereigns and important public men who 
participated. It was a fitting testimony to the 
universal esteem with which King Edward was 
regarded. Consult: The Private Life of King 
EdAJomrd Til (New York, 1901); Lifjb of the 
King, by “One of His Majesty’s Servants” (Lon- 
don, 1901) ; Hopkins, Life of King Fd ‘ nrd TTT 
(Philadelphia, 1902) ; Holt-Whiie. Th*' 

King (New York, 1910) ; Watson, King Edward 
VIZ as a Sportsman (London, 1911); Legge, 
King Ed/ward in his True Colours (ib., 1912). 
For a brief comprehensive account and a good 
bibliography, consult The Dictionary of national 
Biography/ supplement, vol. i (New York, 
1912). 

EDWARDy Thet Black Prlnfge (so named 
from tlie color of his armor) (1330-76). Th<e 
eldest son, of Edward III of Er^land. He 
was created Duke of ^ Cornwall in his se?ventb 
year and a year later, during the absence of 
his father, who was embarking on his war 
against France, was appointed nominal guard- 
ian of the kingdom. He held this office again 
in 1340 and 1342 and was created Prince of 
Wales in 1343. Three years later he accon^ 
panied his father to France and in the battle 



EBWABD 


EBWABDS 


495 


of Crecy (q.T.) led the most ;?allant division of 
the army. He also shared i;is fatb<‘r‘s glory in 
the victories which followed. In 1355 he was 
given command of the chief army in the French 
War, landed at Bordeaux, and after several 
smaller successes gained, in 1356, the victory of 
Poitiers (q.v.), capturing the French King, 
John II, whom he carried captive to London in 
1357. In 1361, during the short peace following 
King John’s ransom, Edward married his cousin 
Joanna, the ‘"fair maid of Kent,” whose third 
husband he was, and, being created Prince of 
Aquitaine and Gascony in 1362, crossed over 
to Ms new possession, which he ruled success- 
fully and peacefully for a time- Entering into 
an entangling alliance with Peter the Cruel, the 
deposed King of Castile, he found himself bur- 
dened with the expenses and losses of a profit- 
less war, and for the excessive taxes laid upon 
his duchy was summoned to account by the 
French King as his liege lord. To this summons 
Edward replied haughtily, “We will come, with 
our helmet on our head and 60,000 men in our 
company.” This led to a rupture between France 
and England. The French planned a double in- 
vasion of the English territory in France, The 
Duke of Anjou, commanding one expedition, 
besieged T.'r»'<‘g< ul'Ich had been ceded to the 
English li «■ 'rr»;tiy of Bretigny and formed 
part of the Principality of Aquitaine. The city 
was surrendered by the treachery of its Bishop. 
The Black Prince, enraged by this act, after a 
siege of a month recaptured the city by assault 
(1370) and is said to have put to the sword 
3000 of its inhabitants. This outburst of cruelty 
is the chief blot on the fame of the Prince, and 
it is only partially explained by his disordered 
health, which itseff was perhaps due to the irri- 
tation of seeing the English power waning in 
Fr^ee, in spite of all his victories. ^ He was 
compelled by the advice of his physicians to 
refenr® in 1371 to England, where, except for a 
short and unsuccessful expedition against France 
in 1^2. he lingered in continually failing health 
for five years^ In these years he ^w the loss 
of Aquitaine, but he did good service to the 
country in opposii^ the corrupt and oppressive 
influences which surrounded the doting Edward 
III, and by Ms help Parliam^t was aMe to pass 
acts in r^raint of the dangerous ambition of 
John, Duke of Laiu^ster. He died, probably in 
June, 1376, and was buried in the cathedral of 
Cant^bury, where part of his armor still hmigs 
above his tomb. His second son occupied the 
throne in the following years as Richard II- 
Consult: Longman, Life cmd Time^ of Edward 
III (London, 1869) ; Idaekinnon, Eistory of Ed- 
ward III (ib-, 1900) ; Dunn-Patiison, The Bloch 
Prince (ib., 1910); Tout, Politioal History of 
England^ 121^X$77 (ib., 1905) ; Vickers, History 
^ Mnglandf 1272-148^ (ib., 1912). 

KDWARB, Thomas (1814-^6). A Scottish 
zoologist and collector, known as “the Banff 
uatoraiist.” He was l^m at Gosport, Hamp- 
^hbre, and at 11 years of age he was appren- 
tieed in -Aberdeen to a shoemaker, whose trade 
he toilowieid throughout his life, mainly near 
Banffi*. Reforei he was five years old he showed 
ahnoailt {^uaeionate fondness for all sorts of 
birds an^ g^ iTrmlkj <an-d by 1845 he had eollected 
soine^ 20W ^Epeeies of antinlals, which he was 
compelled to S€^ ter.ahbut' £20. He Hieai set 
courageously to make another collee- 

Mdn, at the saaaoBfe? jlime 'reesarding his obse^a- 
tibus, which his ffiendy^ffe Re^ James Smith, 


sent to the Zoologist, where the publication of 
his detailed and minute descriptions of the 
habits of birds and beasts attracted attention 
from the similarity of his methods and of his 
accounts to those of Audubon. He later turned 
his attention enthusiastically to marine zoolo^ 
and discovered 20 new species of Crustacea in 
the Moray Firth. In 1866 came the first recog- 
nition of the scientific value of his researches, 
in an election as an associate of the Linnsean 
Society of London. In 1876, through the in- 
fluence of Charles Darwin and a biography of 
Edward, written by Samuel Smiles, he received 
an annual civil-list pension of £50- Consult 
Smiles, Life of Thomas Edward (London, 
1876). 

EIKWARDES, Sib Heebert Bexjamin (1819- 
68). A British East Indian soldier and admin- 
istrator. He was born at Frodesley, in Shrop- 
shire, was educated at King’s College, London, 
and entered the Indian army as a cadet in the 
First Bengal Fusiliers in 1840, He won pro- 
motion rapidly and served on the staff of Sir 
Hugh Gough, the British commander in chief 
in the first Sikh War, in 1845-46. In 1847 he 
was made first assistant to Sir Henry Lawrence, 
the British resident at Lahore. In the summer 
of 1848 he suppressed an uprising in Mooltan 
and for his services received the thanks of both 
Houses of Parliament and was brevetted major. 
He wrote an account of the campaign, entitled 
A Tear on the Punjab Frontier in 1848-49, Dur- 
the Indian Mutiny in 1857 Edwardes rendered 
invaluable services by securing the neutrality 
of Afghanistan, thus enabling tbe troops to be 
withdrawn from the northwest border and used 
effectively in the relief of Delhi and Lucknow. 
He was offered the governorship of the Punjab 
in 1862, but refused it on account of failing 
health, which compelled his return to England. 
He died shortly after being promoted to the 
rank of major general. The town of Banu 
in the Punjab was renamed, in his honor, 
Edwardesabad. 

EDWAR.I>S> Alphonse and Henri Milne. 
See Milne-Ebwabds. 

EDWARDS, Amelia Ann Blanufoko (1831- 
92 > . An English novelist and Eg\ ptologist. bom 
in Lcmdon, Jime 7, 1831. As a contributor to 
various magazines and newspapers, she gave 
early evidence of considerable literary ability. 
She first attracted attention as an author by 
My Brother's Wife, which appeared in 1855. 
This was fcdlowed in 1859 by Hand and Olo^e, 
and later by Dehenham^s Vow (1870), In The 
Days of My Yonth (1872), and Lord Bracken- 
Tmry (1880). Of all her novels Dehenham's Vow 
and Lord Brackenhury were the most successful. 
In 1873 F/cl wards visited Egypt and as a 

result of her trip became intensely interested 
in Egyptology. In 1877 she published an ac- 
count of her own explorations on the ISTile in a 
hook entitled A Thousand Miles up the Eile, 
TMs »he illiistrated by sketches from her own 
hand. It was largely through her interest in 
the ruins of Eg^t and a desire to preserve 
them that the Egyptian Exploration Fund came 
to be formed. In 1889-90 she lectured in the 
United States, and these lectures appeared in 
1891 in bock form under the title. Pharaohs, 
Fellahs^ and Explorers. The la-st 10 years of 
her life were devoted to the study of Egyptology. 
In this field she contributed to the nintii edition 
of the E'noyclopasdia Briiannica, to the American 
supplement of that work, and to the Standard 
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Dictionary. Her collection of Egyptian antiq- 
uities was bequeathed to University College, 
London. 

EDWARBS, Akthue (1834-1901 ) . An Amer- 
ican clergyman and editor, born at Norwalk, 
Ohio. He graduated from Ohio Wesleyan Uni- 
versity in 1858 and entered the Methodist min- 
istry the same year, joining the Detroit con- 
ference. As chaplain of the First Mi.-M'jrrn 
Infantry, he served in the Civil War irii!' u'l- r 
the battle of Gettysburg; he was in 18 battles 
altogether and was offered a brevet of colonel. 
In 1894 he became assistant editor of the Norfh- 
xcestern Christian Advocate of Chicago and from 
1872 until his death he was editor. He was 
honored by his denomination in many ways — 
in 1876 he was a member of the committee which 
revised the Church Hymnal, and he was a mem- 
ber of seven general conferences and of the ecu- 
menical Methodist conference ''U)'!don. 1881), 
before which body he read a Tn'U-uo'tb^ paper 
on “The Status of Methodism in the Western 
Hemisphere.’’ For 12 years he was secretary 
of the Detroit conference. He was editor of 
the Daily Christian Advocate at the general 
conference of 1868. 

EBWABBS, Bexa Bates (1802-52). An 
American clergyman and author, bom at South- 
ampton (Hamp'shire Co.), Mass. He graduated 
at Amherst College in 1824 and at Andover 
Theological Seminary in 1830. In 1837 he was 
elected professor of Hebrew, and in 1848 as- 
sociate professor of sacred literature, at An- 
dover. At various times he was the editor of 
periodicals, including the American Quarterly 
Register from 1828 to 1842, the American Quar- 
terly Observer, which he founded, from 1833 to 
1835, and the Bibliotheca Sacra from 1844 until 
his death. He was also a founder of the Society 
for Ameliorating the Condition of the Slave and 
of the American Missionary Association. As a 
scholar and educator, he was ver\ hi/lily rjii'Ct d. 
His published works include : 7 h 1/ : H o/. a • y 

Gazetteer (1832) ; The Biography of Self-Taught 
Men, with an Introductory Essay ^ (1832); a 
Memoir of Reverend Elias Cornelius (1833); 
Classical Studies: Essays on Ancient Literature 
and Art, %oith the Biography and Correspondence 
of Eminent Philologists, with B. Sears and C. 
C. Felton (1843) ; and a translation with S. H. 
Taylor (7th ed., 1860) of Raphael Kilhner’s 
Bohutgrammatik der griechischen Sprache (Han- 
over, 1836). Two volumes of his ^dresses and 
sermons were published, with a memoir by Park 
(Boston, 1853). 

EBWABBS, Bbtajf (1743-1800). A West 
Indian merchant and ‘author. He was bom at 
Westbury, Wiltshire, and went to Jamaica in 
1759, where he soon became a prosperous mer- 
chant. As a member of the Colonial Assembly, 
he advocated closer commercial relations with 
flu* UtiUcI In 1792 he returned to Eng- 

In-rrl, o«r.iblis*u-d a bank at Southampton, and 
was elected in 1796 to the House^ of Commons. 
His ‘principal literary production is the History 
of the British Colonies in the West Indies (Sth 
ed., 1819; translated into German and partly 
also into Spanish ) . He also wrote a History of 
Bt. Dommgo (1807; translated into French) 
and Proceedings of the Governor and AssmnMy 
of Jamaica in regard to the Maroon Hegfoes 
C1796). 

KDWARBS, GTX)RGfie Wkabton (1859- ). 

An American painter and illustrator, bora at 
Fairhaven, Conn. He studied in Antwerp and 


Paris and after his return to America exhibited 
frequently and received a number of medals. 
From 1898 to 1903 he was director of the art 
department of Oollier^s, and thereafter he was 
with the American Banknote Company. ^ He 
wrote and illustrated many stories of experience 
and travels, including Thumbnail Bketches 
(1886); P’tit Matinic Monotones (1887); The 
Rivalries of Long and Short Godiac (1888); 
Break o’ Day (1880); A Reading Journey in 
the HoUoicland (1908) ; Brittany and the 
Bretons (1910); Old Flemish Towns (1911); 
and also illustrated The Last Leaf of Holmes, 
the Epithalamion of Spenser, Old English Love 
Bongs and Ballads, etc. His work as an illus- 
trator for the best i'..iga/ino5 in America is well 
knovTi. His plates are well drawn, simple and 
direct in execution, and his water colors show 
daintiness and delicacy of finish. He also de- 
signed a number of effective posters and maga- 
zine covers and painted the mural decoration 
“Hendrik Hudson” in the United States Military 
Academy. 

EBWABBS, Harry Stilev^l (1855- ). 

An American journalist, novelist, and poet, born 
at Macon, Ga, He was a graduate in law of 
Mercer University, Macon (1877) ; sepred as 
assistant editor and editor of Macon journals 
( 1881-88 ■ . gJi * '• i r*g d J no .’don as a writer of 
dialect \oi- v. ■■'■i' \ among bis volumes 

are: Two Runaicays and Other Stories (1889) ; 
The Marbeau Cousins (1898) ; Sons and Fathers 
(1896), a story that won a prize of $10,000 
in the Chicago Record; His Defense and Other 
Stories (1899), Mr. Edwards is strongest in 
studies of plantation life, as well ■■ ■* 

Georgian aristocracy as among ■ 
laborers. 

EBWABBS, Henry Sutherland ( 1828- 
1906). An English journalist and author, born 
in London and educated in that city and in 
France. He was correspondent of the London 
Times at the coronation of Alexander II of Rus- 
sia (1856), in the camp of the insurgents at 
Warsaw ( 1862-63 ) , at Luxembourg ( 1867 ) , and 
at German army headquarters during the 
Franco-Prussian War. His publications include : 
The Russians at Home and the Russians Abroad 
(1861) ; The Germans in France (1874) ; The 
Case of Reuben Malachi (1886); The Prima 
Donna : Her History and Surroundings from 
the Seventeenth to the Nineteenth Century (2 
vols., 1888); Rossini and His School (1895); 
Personal Recollections (1900): Sir ’WilMam 
White: His Life and Correspondence (1902). 

EBWARDS, HoHN Pasmore (1823r-i#Il). 
An English newspaper proprietor and philan- 
thropist, son of a Garnish carpenter. About 
1844 he becstme a representative of the Sentinel, 
a journal opposed to the Cora Daws. He was 
a delegate to peace congresses in Brussels, Paris 
and Frankfort (1348-50). His publishing ven- 
tures were failures for a time, but in 1862 he 
bought the Building News, with which he made 
money, and in 1876 he bought the pioneer hi^- 
penny evening paper, the London Echo, of which 
he was editor for 20 years. He was a mem- 
ber of Parliament in 1880-85 and in polities 
was a follower of Gladstone until the Home 
Rule Bill. He founded several “Passmore Ed- 
wards Institutions,” public libraries and settle- 
mmits — especially in London and Cornwall — 
and a scholarship at Oxfdrd for the study of 
English arid classical literatures together. He 
twice refused knighthood. His opposition.’ tjos 
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the Boer War made him somewhat “unpepular. 
Consult his privately printed autobiography, 
A Few Footprints (London, 2d ed., 1906), 

EDWARDS, Jonathan {the elder) (1703- 
58 ) . The most celebrated early American divine 
and metaphysician. He was bom at East Wind- 
sor, Conn., Oct. 5, 1703, the only son in a family 
of 11 children of the Rev. Timothy Edwards, 
the parish minister. He was a precocious child 
and at 13 entered the Collegiate School at Say- 
brook, afterward Yale College. Here his mind 
turned most readily to the profounder studies, 
and when he graduated with the valedictory at 
27ew Haven in 1720, he had already arrived at 
those great leading principles which formed the 
staple of his later thinking and constitute his 
chief contribution to the thought of his age. 
He was deeply influenced by Locke, whose Essay 
he read with eager interest in his sophomore 
year. This influence, combined with others more 
or le^ obscure, led to the construction of an 
outline of idealistic philosophy closely akin to 
Berkeley's, After g’-nduation he was for a 
time tutor in his collie. In 1727 he was or- 
dained and installed colleague with his grand- 
father, the Rev. Solomon Stoddard, in North- 
ampton, Mass., where he continued till dismissed 
in 1750. In 1731 he preached in Boston as the 
‘‘public lecture^* a sermon, God Glorified^ in 
Martas Dependance, which won him immediate 
recognition as a leader in the defense of Cal- 
vinism in a community largely affect^ by ten- 
dencies popularly 6 Arminian. In 

1734 he deliver^ in Norf t‘a''!pT.o’^ a series of 
discourses, including a remarkable sermon on 
the Reality of Spiritual Lights combining the 
theology of Calvinism with a deep spirit of 
mysticism. The result was a revival in his 
parish, the prdude to the “Great Awakening’’ 
of 1740 and the following years, in which Ed- 
wards was a leader. The town of Northampton 
was transformed, but in the country at large 
tlie value and genuineness of the revival was 
nraeb questioned- Edwards was therefore led 
into an elaborate defense of it in Ms treatise 
Faithful Nm-ratme^ etc. (1736>,^ Other works 
of this period are directly or indirectly con- 
nected with the revival: Distinguishing Maries 
of a Work of the Spirit of God { 1741 ) ; Thoughts 
on the R&cioal of ReUgion (IT-^) ; and The 
Religious Affeotiona ( 1746 ) , his chief work 
in experimental religion. He had now b^some 
a power throughout New Bn^and and had ac- 
quired a well-founded fame even across the 

But the regular progre^ of his Kfe was to be 
rudely interrupted. It had bem the custom 
Under his predecessor to admit persons not Of 
scandalous life, but not professing eonversion, 
to the Lord’s I^ble as a n^ns of gr^, Ed- 
wards became convinced by the experiences of 
the revival that this practice, so contrary to the 
ori^nal theory and practice of New England, 
was mistehievous, and that no one ought to he 
admftl^ to membership in the church or to 
communion who was not by personal profession 
and ih ju<^ment of a rational charity’] a 

true Jesus Ghrisfe- As this positio^n 

involvsed application of an ecclesiastical dis- 
idpline to the parissh had long been un- 

accustomed^ akd asf the question was complicated 
by a cfuse ^^dis^*EBe that had affected per- 
sonally iudiv^rais of great* promiDfcnee and 
influence in the tO^Jihe pomtiou which W- 
wards took aroc^ed msiost violent oppositiom 


He was not even allowed to explain his position 
in the pulpit and was obliged to print his de- 
fense (Qualifications for hull Communion), and 
that few of his parishioners read. In 1750 he 
was dismissed by council. His prospects were 
thus apparently ruined; but in fact he now 
entered into the period of Ms greatest literary 
activity, in which he laid the foundation of his 
enduring fame. He obtained an appointment 
as missionary to the Indians at Stoekbridge, 
which he held for the following eight years. 
In the quiet of this secluded spot he wrote his 
Freedom of the Will, his Katicre of Virtue, his 
Original Sin, and his Dissertation Concerning 
the End for which God Created the World, pos- 
sibly the most profoundly speculative philoso- 
phical work of the century. Here, too, he con- 
tinued his acquaintance with the first and prin- 
cipal in the line of Ms successors and members 
of his “school,” Samuel Hopkins. In 1758 he 
reluctantly accepted the presidency of the col- 
lege in Princeton, N. J., but after a few weeks 
of service was removed by death, March 22, 
1758. 

Edwards’s great fame rests upon his work as 
a iln-ologiriTi in the defense and development of 
th<‘ < \aT‘g< lica! system. He was originally, and 
remained, a strong Calvinist. His first pub- 
lished discussion, that on God’s so\"ereignty and 
man’s dependence, shows him to be a thinker 
of exceptional power, and although his sermons 
on justification were marked by a certain con- 
ventionality of treatment, indicating the con- 
trolling influence of theological tradition, there 
is even here the breathing of a new spirit, as 
when faith is defined in a way unknown in the 
previous century, and identified with repentance 
as constituting with that the indivisible act of 
conversion. The treatise on the Freedom of the 
Will is an unwavering defense of determinism 
and contends not only that this is the teaching 
of Scripture and reason, but that_ any other 
view is false, absurd, and inconceivable. ^ At 
the same time he earnestly repudiate^ the iden- 
tification of this teaching with fatalism or any 
doctrine of necessity which denies to man the 
liberty essential to responsibility. The doctrine 
which he maintains is in fact only the position 
of Loeke, and other writers who contend that 
the will is always determined in its preferences 
by the strongest motive, and his philosophical 
arguments are all drawn from their armory. 
But the fineness, the dialectical skill, the detaH 
with which every conceivable objection is 
brought forward and demolished, and the tre- 
mendou.snesa of the general effect, are all Ed- 
wards’s own. While too much praise has often 
been lavished upon the ^book as a contribution 
to the permanent advancement of the theme, 
too much cannot "well be said of its perfection 
of form, or of the influence which it immediatoly 
obtained and has continued to hold. It is prob- 
ably the most famous book in theology that 
America has produced and one of the most 
famous philosophical works of the world. But 
was much "that was new in Edwards and 
which was destined to begin a distinct theologi- 
cal movement in America. In the treatise on 
Original Sin suggestions looking. to a new em- 
phasis on the volxmtary character and personal 
nature of sin were nmde, which, in combiiiat’KUL 
with suggestions in the Freedom of the Will 
<Kxneeming the natural power of man, led ulti- 
mat^y to a new anthropology, in wliich the 
doctrines of original sin, imputation, ability. 
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and regeneration %vere to undergo much mod- 
ification. (See Xew E:?sgland Theology.) 
More directly influential was the treatise on 
the Nature of Virtue. The doctrine set forth 
in this work rests on the identification of being 
and value: the more truly real an object is, 
the greater is its intrinsic worth. The essence 
of virtue, accordingly, is love of an Infinite 
Being, or God, and the moral attributes of God 
are included in a love whose object is ultimately 
Himself. The virtuous love of particular being 
is regulated by this principle. The treatise was 
a posthumous one, but its leading ideas were at 
once adopted by Hopkins and became the under- 
lying motive of the theory of the atonement 
propounded by Edwards’s son. They also be- 
came the characteristic principles of the school 
of thought called “New England,” or often 
“Edwardean/’ from Edwards himself- Other 
suggestions are to be found scattered up and 
down the pages of Edwards, many of which have 
greatly influenced his followers- But most of 
all, perhaps, should he noted his utter ^ loyalty 
to truth and his fearlessness in developing and 
accepting all the consequences which he found 
logically implied in his premises. 

Edwards was preeminently a religious man. 
As a child, he was profoundly impressed with the 
thought of God. He displayed modesty, humil- 
ity, and serenity of spirit. Although engaging 
constantly in theological controversy, he is im- 
personal, calm, just, fair, and candid in his 
method of conducting the discussion. He was 
a student from his childhood, and extended his 
studies over pretty much the entire range of 
learning in his day. As a preacher, he "was one 
of the first of his age. His ability to hold the 
attention of his audiences to long and careful 
trains of thought till he had convinced and won 
them would of itself illustrate this statement. 
But the well-known instances of his great power 
over congregations, as in the sermon at Enfield, 
where the people rose in their seats and wept 
and sobbed as he described the state of the lost, 
till he was obliged himself to ask them to be 
still, prove his ability to stir the feelings pro- 
foundly and that he felt profoundly himself. 

Editions of his works are the Worcester 
<1808), originally in 8 vols., reprinted with 
additions, in 4 vols. (New York, 1858); and 
(the best) the Dwight edition in 10 vols. (ib., 
1829^80), with memoir. Supplementary ma- 
terial may he found in the following: Selections 
from the UinpnhlisTicd Writings of JonatTian 
Edwards, e<l. by A- B. Grossart (Edinburgh, 
1885} ; Obsertmtion^ Ooncerning the Scripture 
GSconomy of the Trinity, ed. by E. C. Smyth 
(New York, 1880); Jjn Unpublished Essay of 
Edmards on the Trinity, ed. by G. P. Fisher (ib., 
1908) ; Selected Sorrrwns of Jonathan Edwards, 
ed- by H. N. Gardiner (ib., 1904). Some of the 
early writings, including the essay on the Fly- 
ing Spider and fragments of a philosophical 
character, were careMly edited from the manu- 
scripts by B. C. Smyth and published in the 
Andover Reniew (1800) and the Proceedings of 
the Americcm Antiquarian Society (1895). 
Alienas Jonathan Edwards (Boston, 1889) is a 
notewoithv biography and apprecdation. 

EDWARDS, Joxathan (the younger) (1745- 
1801). An American theologian, born at North- 
ampton, Mass., the second son of Jonathan Ed- 
wards the elder. Early left an orphan, his 
education was provided for by friends, and he 
was graduated at Princeton in 1765. While in 


college he was converted and after graduation 
studied theology with the friend of his father, 
Joseph Bellamy, of Bethlehem, Conn. ^ He was 
tutor in Princeton (1767-69), pastor in White 
Haven, Conn. (1760-95), in Colebrook, Conn. 
(1795-99), whence he went to the presidency 
of Union College, Schenectady. As a theologian, 
his fame rests upon his reply to Chauncy upon 
the salvation of all men, in which he defended 
the usuii doctrine; his reply to 

Samuel \‘. ■ -i'- / on Liberty and Necessity. 

in which he largely modified bis father’s theory 
of the wiV -'i-'- ■ it a liberal interpretation 
scarcely ■ ■ ' ' with its * * ' * ■ “ ' 

and upon his sermons on the *'■ 

took part, in the last work, in the Universalist 
controversy then raging in New England. The 
Universalists of the Murray school had argued 
upon the basis of the standard Calvinistie theory 
of the atonement, that Christ had satisfied jus- 
tice in behalf of all those for whom He died and 
paid their debt before God. But He had died 
for all men; therefore all men are saved. Ed- 
wards rejected the conclusion as against the 
Bible. But he could not deny that (Christ died 
for all; and he therefore was led to teach that 
Christ did not satisfy justice in the sense of 
the full payment of a debt, but that the suffer- 
ing of Christ was the exhibition of God’s hatred 
of sin and love of man and so tends to draw 
men to God. The main idea was borrowed from 
Grotius, but the ideal basis of the atonement 
in the love of God was a new feature. Edwards 
thus founded the “New England” or “govern- 
mental” theory of the atonement, which main- 
tained its place as the generally accepted theory 
among Congregationalists and “New School” 
Presbyterians for well-nigh a century. His 
works were published at Andover (1842), in 
2 vols., with a memoir by Tryon Edwards. 

EDWARDS, Matilda Betham. See Betham- 
Edwaeds, Matilda. 

EDWARDS, PiEBEEPONT (1750-1826). An 
American lawyer, son of Jonathan Edwards the 
-elder, born at Northampton, Mass. He gradu- 
ated at Princeton in 1768, was admitted to the 
bar, began practice at New Haven, Conn., in 
1771, and served in the Revolutionary army. 
In 1787-88 he was a member of the Continental 
Congress and later became United States dis- 
trici jmliro for Connecticut. He founded the 
'loVral'ou party in Connecticut, and his energy 
in this cause made liim h}i(<d by ihe Colonists. 
After the treason of B-'in-dicd -\rriolJ he became 
administrator of that oflheer’s estate. 

EDWARDS, William (1770-1851). An 
American inventor, the grandson of Jonathan 
Edwards the elder. He was horn in Elizabeth- 
town, N. J. He introduced a valuable improve- 
ment in the manufacture of leather, whereby 
tanning was accomplished in a- quarter of the 
usual time. This and other improvements and 
machines introduced by him, including a rolling 
machine, greatly ad\knced the production of 
leather in America. Consult his memoirs 
(Washington, 1897). 

ED'WARDSVIIiDE. A city and the county 
seat of Madison Co., 111., 23 miles northeast of 
St. Douis, Mo., on the Wabash, the Illinois Trac- 
tion, the Toledo, St. Louis, and Westerns,, th^ 
Litchfield and Madison, and tlie St Louis,, Troy, 
and Eastern railroads (Map: Illinois, D 8). 
It is in an agricultural and coalmining district 
and has extensive manufactures of tpola, plumb- 
ing supplies, brass finishings, radiators,, single- 
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trees, bugf^ies. etc. The city has a Carnegie 
library. Settled in 1812, Edwardsviile was in- 
corporated in 1819 and at present is governed 
under a charter of 1872, which provides for a 
mayor, elected every two years, and a citv^ coun- 
aiL Pop., 1900, 4157; 1910, 5014. The‘Kicka- 
poo Indian Agency was situated in Edw’arda- 
ville, and it was here that the United States 
negotiated with the Indians for a tract of land 
(‘omprising more than 10,000,000 acres, now a 
part of the gnat IlT'rnois corn belt. 

EDWAEDSVII.IjE. a borough in Luzerne 
Co., Pa., 2 miles west of Wilkes-Barre, on the 
Delaware, Lackawanna, and Western Railroad 
(Map: Pennsylvania, K 4). It is purely a resi- 
dential place. Pop., 1900, 5165; 1910, 8407; 

1914 (U. S . est.), 9787. 

EiyWEN", or EADWTNE (C.5S5-633). A 
king of Korthumbria. He was the son of .Ella, 
King of Deira, and was only three years old on 
the death of his father, in 588. Deira was in- 
vaded by Ethelric, the King of Bernicia, and 
the infant Edwin was carried by his guardians 
into Korth Wales, where he was brought up. 
Later he lived as an exile under the protection 
of Cearl. King of ^Mercia, and Kaedwald, the 
ruler of East Anglia. The latter in 617 raised 
an army, defeated and slew Ethelfrith, who 
had succeeded his father Ethelric, and restored 
Edwin to his father’s throne. Soon after his 
return to Deira Edwin succeeded in reducing 
Bernicia and established the Kingdom of North- 
umbria. He speedily extended his power over 
a large part of England, his authority stretch- 
ing as far west as the islands of Anglesea and 
Man and as far north as the town of Edinburgh, 
which he is believed to have fortified, and W’hicli 
still bears his name. Especially after 626, when 
he defeated the West Saxon Eang, Edwin was 
suzerain practically of all England save the 
Kingdom of Kent, with whose ruler he was in 
alliance, having married the King’s sister, Ethel- 
burh, in ^25. Ethelburh was a Christian, 
and owing to her influence and the exhortations 
of the missionary priest Paulinus, Edwin with 
his entire witan was brought over to Chris- 
tianity in 627. He had previously been at^knowl- 
edged as Bretwalda, or leader of the English, 
and his power increased greatly after his con- 
version. In 633 Penda, of Mercia, the most 
powerful prince in England after Edwin, and 
the champion of the old heathen religion, united 
with the Welsh against the Northumbrian King, 
and on Oct. 12, 633, inflicted an overwhelming 
defeat upon him at Heathfield. Edwin himself 
was killed, the Kingdom of Northumbria fell 
apart, and Christianity for a time was extin- 
guished in northern England. Consult: C-reen, 
The Making of England (London and New York, 
1881 ) ; Hodgkin, History of England to the 
Worman Conquest (I^ndon, 1906) ; Oman. Eng- 
lemdt before the Norman Conquest (ib., 1910). 

^ EBWIIN AND AN'G-EUE'NA. A poem by 
Oliver Goldsmith, printed privately for the 
amusement of the Goimtess of Northumberland 
late : in 176^ and afterward published in the 
PieoET of W akefield. 

EDWXN DBOOD. See Mystebv of Edwt25 
Dboo ^. - ' 

ED'^WYy or EADWIG (e.939^969>. A king 
of the En^l^. He was the eldest son of Ead- 
mnnd I and soeceeded his uncle Eadred in 955. 
Dunstan (q.v.> hitterly opposed his marryii^ 
^fgifu, "because they were too near akin,” and 
was banished' from itbe kangdmA te Ms pains; 


but not long afterward he was recalled by the 
Mercians, who had revolted from Edwy and pro- 
claimed his brother Eadgar King. Edwy was 
forced to share the kingdom with his brother. 
He died Oct. 1, 959. Consult Hodgkin, History 
of England to the Norman Conquest (London, 
1906), and Oman, England before the Norman 
Conquest Ob., 1910). 

EECKHOXTT, ak'hout, Gebbband vax dex 
(1621-74). A Dutch portrait and historical 
painter and etcher. He was born in Amsterdam 
and studied with Rembrandt, W'hose composition, 
color, and treatment of light he imitated so 
well that his early pictures are sometimes con- 
founded with those of the great master. In 
portrait painting Eeckhout had a superior talent 
for expressing character. Among his best por- 
traits are: ^"The Four Superintendents of the 
Wine Merchants Guild’’ (National Gallery, Lon- 
don) ; the historian Dapper (Stiidel Museum, 
Frankfort) : “A Man and a Woman in Black” 
(Darmstadt Galleiy) ; Jan de Witt (Grenoble 
Museum). His besi udiud'-ii** p'li": bigs include: 
'‘The Raising of djiJn-'- Daiidi-^r' (Berlin 
Museum) ; “The Woman Taken in Adultery” 
(Amsterdam Gallery) ; “Jacob’s Dream” and 
the “Presentation in the Temple” (Dresden Gal- 
lery) . His etchings closely resemble those of 
Rembrandt, whom he often assisted. 

EECLOO, &-kl6'. A town of Belgium, in the 
Province of East Flanders, II miles northwest of 
Ghent (Map: Belgium, B 3). It has manu- 
factures of lace, cotton, and woolen fabrics. 
It also has a considerable trade in grain. Pop., 
1900, 12,897; 1910, 13,536. 

EEDEN, S.'dcn, Fredeeik van (1860- ). 

A Dutch author. He was born in Haarlem, 
studied at the University of Amsterdam, and 
became a practicing physician at Biisum. His 
De kleine Johannes (1887; 6th ed., 1900), a 
story of animal life, attracted great attention. 
Others of his works are the important poems, 
Johannes Viator (a sequel to De Meine Jo- 
hannes, 1892), Ellen (1891), De passieloose 
Lelie (1901), Enkele Terssen (1898), and the 
novel Van de Koele meren des doods ( 1900) . 
Among his dramatic works are T strand (1910) 
a®d Lioba (1912). 

EE KH QDD, alcTrout, Geob<Jes (1854- ). 

A Belgian novella and poet, bom in Antwerp. 
His early poems, Myrtes et cypres (1876), Zig- 
mgs po^tiques (1877), and hes pittoresques 
(1879), w'ere romantic. His short stories {Ker- 
messes, 1884) showed a trend to realism, ac- 
c^tuated in his first novel, hes miUces de Bamt- 
Frcmqois (1886), where the naive mysticism of 
Flemish peasant life is finely suggest^. La nou~ 
i>eUe Carthaye (1888), his masterpiece, is a 
realistic picture of life in Antwerp, Noteworthy 
also are: Les fusill^s de Marines (4890 >, a story 
of the peasant revolt against the French, in 
1798; La faneuse d'amour (1900) ; L^Autre mie 
( 1905 ) . Consult V. Thompson, French Portraits 
(Boston, 1900). 

BKL (AS.. Ger. Aal). An elongated, ser- 
pentrshaped fish of the order Appdes ,(q.v.), 
soft-rayed, without ventral fin% and having the 
long dorsal fin confluent with the anal around 
the tip of the taiL The skin is smooth and 
exceedingly slimy and slippery. It may con- 
tain small scales, or scales may he entirely want- 
ing. The vertebrsB, because of the elongated 
form of the body, are very numerous. The hest- 
known eels are the fresh-water eel (Anguilla 
anguilla, or chrysypa), belonging to the family 
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Anguillidse, and the acaleless conger eel {Lepto- 
cephalus conger)^ of the family Eeptocephalidse. 
The common fresii-water eels, which have minute 
scales imbedded in the skin, occur on both sides 
of the Atlantic and ascend rivers and live there 
for the most part, returning to the sea in the 
autumn, or they may bury themselves in the 
mud during the winter- Sometimes they are 
dug out of the mud of river banka where large 
numbers of them may be found congregated 
together. Their activities and migrations seem 
to take place mostly during the night. They 
frequently make excursions on land in the moist 
grass for considerable distances, the purpose of 
which is not well understood. 

The reproduction of the eel has excited the 
attention of naturalists since the days of Aris- 
totle, In 1763 an eel-like fish, taken off the 
English coast by William Morris, was named 
Leptocephulus. Numerous specimens have since 
been obtained all over the world, and the family 
Il^ptocephalidae has been erected to contain the 
various species which have been described. 
These creatures are thin as paper, transparent, 
and about 3 inches in length. It was suggested 
that the Leptocephalidae are larvse of eels, and 
this has been shown by Delage and by Grasai 
and Calandruccio, as a result of breeding experi- 
ments, to be the case, for as they developed they 
revealed all the characters of conger eels. Even- 
tually Grassi showed that one of these Lepto- 
cephali {Lepfocephalus hrevirostris) ^ character- 
ized by its small size, short body, and absence 
of pigment, is the young or larval stage of the 
common eel. 'Jlie discovery of Grassi (1893) 
was facilitated by the peculiar whirlpool cur- 
rents in the Strait of Messina which occasion- 
ally bring bottom organisms to the surface, and 
since the young eels are foimd at the surface 
with well-known denizens of the deep sea, it is 
concluded that the young develop at great depths 
(1500 feet). The entire reproductive history 
of the eel may now be given as follows: Eels 
that descend from the fresh water to the sea 
do so during the months October January, 
and in a sexually immature condition, as has 
long been known. They go to the depths and 
live there for eight months or more, during 
which fame th^ must became sexually mature, 
"V^ere the ^gs are laid is not known, whether 
at the bottom or near the surface. From 
to , eggs are laid by 

female, and the eels die after once spawning, 
none ever returning to the coast or rivers. 
Larvae are found in spring and summer. In 
the autunm and winter, October to February, 
these young eei^ ^ ass from the sea into fr^h 
water in great numbers — immigrations which 
have long been known as eelfares ; the fish them- 
selves, now over a year old, are called elvers. 
About two years then intervene between the 
descent of the parent eels and the ascent of 
their progeny. 

Eels are very voracious and will eat the 'most 
varied sort of food. They grow to a length of 
4 to 5 ''Although much prejudice against 

them exists in certain regions, they are impor- 
tant food fishes and are much eaten both in 
Europe and America. By many they are thought 
to be poisonous — a notion which may have its 
origin in the well-known fact that eel’s blood 
transfused into the system of higher vertebrates 
is very poisonous: but the same is true of the 
blood of other atnimaH though perhaps to a 
smaller degree. A.vtgv/iVUtf of which there are 
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several species, is found in all warm seas except 
the east Pacific. Eels are trapped by eelpots 
and baskets and are extensively speared. The 
United States census of fisheries reported the 
number of pounds of eels taken in 19 OS as 
3,358,000 valued at $203,000, nearly all being 
accredited to the Atlantic coast district. Con- 
sult: Schmidt, "Contributions to the Life-History 
of the Eel,” in Rapports et Rroces-vefbaum du 
Conseil international, vol. v (1906); Murray, 
Depths of the Ocean (London, 1912) ; Lydekker, 
Cunningham, Boulenger, and Thomson, Reptiles, 
Amphibia, and Fishes (ib., 1912) ; Smith, "Mys- 
terious Life of the Common Eel,” in National 
Geographic Magazine, vol. xxiv (Washington, 
1913). See Congeb; Electric Fish; and Plate 
of Eels, Congers, and Mobays. 

EEGI i E E. See Ili. 

EELGRASS. See Tape Grass ; Vallisneria. 

EEELS, Myron (1843-1907). An American 
Congregational clergyman, bom at Walker’s 
Prairie, Wash. He graduated at Pacific Uni- 
versity, Oreg., in 1866, and at Hartford Theo- 
logical Seminary in 1871. After holding a pas- 
torate at Boise City, Idaho ( 1871—74) , he became 
a missionary among the Indians at Skokomish, 
Wash., and later pastor of the Congregational 
church (1876). In 1893 he was appointed 
superintendent of th** ('xhihit of 

Washington at the A' < ( olu'rib’aTi Exq)osi- 

tion. His publications include: History of Con- 
gregational Association of Washington and Ore- 
gon (1881); History of Indian Missions on the 
Pacific Coast (1882); Ten Years at Skokomish 
(1886) ; Father Hells (1894) ; Reply to Profes- 
sor Bournes “The Whitman Legend^’ (1902); 
and monographs on the TWana, Chemakum, and 
Clallum Indians of Washington, on the Indians 
of Puget Sound, and on hymns in the Chinook 
language. He prepared for the Smithsonian 
Institution many Indian vocabularies. 

EEEPOTTT (AS. celepitte, from wl, eel + pute, 
pout). 1. In England, and locally in the north- 
ern United States, the burbot (q.v.). 2. The 

mutton fish (q.v.). 3. A catfish {Malapterurus) • 
See Catfish. 

EEIiWORM. Any of the threadlike nema- 
tode worms of the family AiJguilliiliihr, as the 
vinegar eel. Certain specie- in ilie Lla.-t Indies 
cause a serious disease of sugar cane called 
sereh, and American species are injurious to 
cotton, the orange, peach, and other plants^, by 
producing galls and root knot. Consult Neal, 
United States Department of Agriculture, Bul- 
letin 20 (Washington, 1889). 

EETION. See Aetion. 

EFFECT (OF. effect, Lat. effectus, from ef- 
ficere, to accomplish, from ear, out -f- facere, to 
do). The impression which the mind^ receives 
at the sight of a .work i)f art without taking 
cognizance of the details that contribute to it. 
In sculpture it is the movement .and general 
shape of the mass, wMch first impresses and 
produces the * effect. In painting, effect is pro- 
duced by the force -of color, the balance of light 
and shade, and by composition. Bold sketches 
of their works are sometimes made by. artists 
beforehand, for the purpose of adjusting . the 
composition and coloring so as to produce, the 
desired effect. : - 

EFFEN'DI (Turk, efendi, gentlemah)»< . A 
term of respect among the Turks; epryespondiptg 
to our or Sir, or the French Whe 

title is frequently added to the. name. 
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and always follows the name witli which, it is 
used. 8ee Bashi; Reis Effendi. 

EPPIAT, He^bi Coffieb Ruz^ D^ See Cinq- 
IVIaes. 

EPFICIEITC'S'. A term taken into special- 
ized use about 1908 and since then increasingly 
employed to designate the aim or character of 
a widespread movement towards betterment in 
both profit-making and nonprofit-making activ- 
ities. This movement has found expression in 
two national efficiency societies, in a very large 
volume of literature devoted to the principles 
and practice of efficiency, and in a general tend- 
ency so to modify industrial and operating 
organizations or administrative bodies as to 
provide systematically for the conduct of the 
work in hand according to these principles and 
practice. 

As thus adopted into modem industrial, eco- 
nomic, and sociological parlance, efficiency ex- 
presses a concept different from, though inter- 
mediate between, its older general sense of the 
quality of producing desired effects, or effective- 
ness, and its later mechanical sense which is the 
ratio of useful work performed to energy ex- 
pended, or, as it is more briefly expressed, 
ratio of output to input. 

In its newer usage efficiency is both titular 
and descriptive, and the meaning conveyed in 
its descriptive use is closer to the mechanical 
than to the general definition above quoted. 
That is, it recognizes the mechanical idea of 
balance between energy furnished and work re- 
turned, but it recognizes also that unpreventable 
losses occur in every cycle o'* - j E ■ or trans- 
formation, and it does not '■ ■ ■ ■ ■ against 

the efficiency of the process or tne agent which 
must work in that cycle. 

The pursuit of effici^cy thus becomes a dili- 
gent effort to discover and remove preventable 
losses amid wastes so that- the largest returns 
may be secured for the least expenditure. Its 
minor function may be that of increasing energy 
applied, or, in other words, adding to input. 
Its major function must be cutting off un:&mt- 
ful expenditures of energy, and saving output 
which has been wasted on something dMferent 
from the purpose desired. This distingui^es 
it sharply from ^eciivenes®, whieh, per se,. is 
only the achiesvem^t of re^t by incarease of 
input, without any necessary oousideriition of 
the actual expenditure incurred. An effective 
performance may also be an i^cient perform- 
ance. On the other hand, an effective perform- 
ance may be ineffidjmt because it wastes re- 
sources in reaching its achievement; and an 
efficient performance may be ineffective because, 
though it conserves and applies its resources 
with the utmost skill, the resources available 
are insufficient for the work in hand. * 

' A dynamite cartridge would be very effec- 
tive, - in removing a gem from its matrix, 
but it would not be an efficient agent in the 
hands'.of the miner if it blew the stone to atoms 
in tlie process. Vice versa, a skilled man might 
work efficiently to detach the stone (i.e., 

might adcobiiupllj^ all that human ^kill and toil 
are capable of) and still might be ineffective 
because the exceeded his means .of ^ttafck. 

Efficiency is. Aus , determined by measuring 
resulte or conduct- ^against standards, and these 
standards be Axed .with full consideration 

of the ideals or pifir^KJSie in view.' For example, 
in taking down a hi^ioric bmh^ng to be reerected 
elsewhere, circumspec^n^ - d^ibeEation, careful 


handling, and systematic preservation are quali- 
ties of efficiency. In removing the same build- 
ing to stop an advancing conflagration, swift 
and utter demolition becomes in turn an efficient 
characteristic. In the former case the prevent- 
able losses are losses of material and of records 
of its position. In the latter case the prevent- 
able losses are loss of time and loss of opportim- 
ity. Efficiency therefore depends on adopting 
the ^st available methods to realize the highest 
attainable standards in the achievement of 
ideals. The first principle of efficiency is ideals, 
but the second is common sense, and stress is 
therefore^ laid on the qualifications available 
and attainable in the proposition just stated. 

The concept is universally applicable, and the 
efficiency movement therefore appears in many 
spheres— religious, political, social, educational, 
industrial. In the first of the new societies 
above mentioned all these fields are represented. 
The second, called the Western Efficiency Society, 
represents especially profit-making activities. 
For ^ efficiency principles applied to nonprofit- 
s<‘eking institutions, the reader is referred to 
the Transactionfi of the Efficiency Society, vol. i, 
published by the society (New York, 1912). 

Promotion of industrial efficiency has been 
sought by various workers advocating methods 
of many kinds, addressed sometimes to bodily, 
sometimes to mental, and sometimes to technical, 
conditions. Under the first beading fall gener- 
ally the varying forms of welfare work (q.v.) ; 
under the last should be classed most of the for- 
malized wage ^sterns and the main portion of 
the scheme of scientific management (q.v.)’; 
under the second, or psychological, are grouped 
philosophies like the unit system (q.v.) or the 
committee system, which operate largely by sug- 
gestion. Also, by overlapping, we should place 
here some features of the wage systems which, 
while superficially wholly material, are found 
on deeper examination to derive part of their 
motor impulse from psychological sugg^tion. 

In every doctrine or suggested form of prac- 
tice belonging in these organized ^cieney ef- 
forts, some or all of three elementary factors 
will be &>und operative- These are: , . 

First, standardization, which means broadly 
determining the best way of doing tiie work in 
hand under the best conditions that can be es- 
tablished in the circumstaiuces, and providing 
the means for thus doing it with the. least loss or 
waste. This is like clearing the course and pre- 
paring the track for the runner so that all his 
expended energy may carry him toward the goal 
and none be wasted in overcoming obstacles. 

Second, instruction to the worker in perform- 
ing the task by this best attainable (i.e., stand- 
ardized) way. This is like training the runner. 

Third, incentive — a reward proportioned to 
individual efficiency to persuade the worker to 
accept the prepared conditions aud the expert 
guidance and fhus to make the most of him^iolf 
and of the opportunity. This is like the prize 
or record won by the runner of the race. 

The principal modern systematized attempts 
to increase industrial efficiency are treated at 
greater length under separata headings, to which 
references are given in the short comparative 
statement below. They codify practice which in 
many cases is much older, but which had not for- 
merly been identified and reduced to expression. 
The first to attract wide attention in America 
was the premium plan (q.v.), described by F.. A. 
Halsey in 1891. In this the standard is mer^y 
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past performance, and the incentive is half the 
wage value of any time saved by the worker. 1 
The factor of instruction does not appear, the < 
assumption being that the 'svorker already has 
more knowledge than he is using and will release 
this reserve store of information and skill under 
tlie incentive of the added wage premium. 

Xext (1896) came the F. W. Taylor differ- 
ential piece rate. (See Scientific :XLa.nage- 
ment; Wages.) In this standardization was 
still further emphasized- Fixation by careful 
study of the best time in which the -work could 
reasonably be done replaced mere record of the 
time in which it formerly had been done. Stand- 
ardization of tools and fixtures as well as of 
time was suggested, though not emphasized. In- 
struction was not clearly provided for, but was 
implied to a greater extent than in the premium 
plan. Incentive took the form of higher pay 
per piece for work finished in the standard time 
than lor work taking a longer time than 
stan dard 

Five years later (1901) followed H. L. GantFs 
task work with bonus (q.v. ). Accepting and 
amplifying all that had been done in standardi- 
zation of task and time, this doctrine added 
largely to standardization of conditions and 
was foremost in emphasizing and providing for 
individual instruction to the worker in the per- 
formance of the standard task. Incentive was 
given the form of a large percentage increase 
to the day wages of the conforming and suc- 
cessful worker. 

Shortly thereafter (1903) appeared Taylor’s 
Shop Management, setting forth the system now 
titularly styled scientific management (q.v.). 
Here standardization is extended to the limit, 
governing not only task, time, and workers’ 
movements, but organization, administration, 
and management. 

A new form of organization and a new prac- 
tice of administration, known as functional man- 
agement, are devised for the purpose, first, of 
advance planning, and, second, of constant su- 
pervision of every job. Not only the task, but 
the method of assigning the task and of super- 
intending the task, even of naming the task and 
the appliances, are thus standardized. The in- 
centive may be either the differential piece rate 
or the bonus — in either case a substantial in- 
crease of pay to the man who cooperates with 
the management in reaching the standard. This 
system is sometimes styled by its disciples ulti- 
mate management. It is intensive in its treat- 
ment of the material factors of the production 
problem and in its specification of exact ritual 
for every detail. 

In the philosophy formulated by Harrington 
Emerson in 1908 and first known as the effi- 
ciency system appears a similar concept of the 
necessity of standardi^ng the management as 
well as the men’s work. The underlying idea, 
however, differs radically from Taylor's^ func- 
tional separation of the managing organization 
into two parts, each again subdivided into four 
functional activities. Emerson leaves the line 
organization intact, but brings in an expert staff 
to guide an<I coimsel the line in all its more 
important duties and' problems- His standardi- 
zation of ta^s is reached not so much by build- 
ing up from analyzed elements as by correcting 
actual performance by irig preventable 

wastes. His incentive phui,^ in-'icad of waiting 
until the man fully achieves a task^ begins to 
encourage him by some small bonus as sbon as 


he has advanced two-thirds of the way to 
standard achievement and increases the reward 
on a rising scale as perfection is more and more 
nearly approached. More significant, however, 
in this philosophy is the categorical ro(*ognitiori 
of psychical qualities as necessary to efficiency 
in practice. Twelve principles are acknowledged 
as necessary to efficient guidance and conduct of 
any enterprise. They are: ideals; common sense 
and judgment; competent counsel; discipline; 
the fair deal; reliable, immediate, and accurate 
records; planning and dispatching; standards 
and schedules; standardized conditions: stand- 
ardized operations; written standard-practice 
instructions ; efficiency reward. 

Last, but by no means least interesting are 
the theories and practice dependent chiefiy on 
psychological suggestion. Such are the com- 
mittee system (see Legislative Management) 
of Charles U. Carpenter and the unit organiza- 
tion (q.v.), of Major Charles De Lano Hine. 
In both of these, with almost nominal outward 
change in organization, with little or no change 
in equipment, and perhaps none whatever in 
wage matters, the men in whose power it lies to 
increase the efficiency of operation are given a 
new vision and a new interpretation of their re- 
sponsibility and their relation to the undertak- 
ing as a whole. Tliis may be done, as in the 
Carpenter sy^ii :n. bv .• to committees 
with stated 'k t Ir be done, as in 

the Hine system, by a change of title and^ of 
nominal province without a change of special- 
ized interest. In either case the same great 
factors of standards, incentive, and (to less de- 
gree) instruction can be discerned though under 
much subtler forms. 

In general, the more specific and detailed and 
the more highly formalized any scheme for the 
promotion of efficiency is, the more limited the 
rc.ngc of -icuations to which it is applicable, and 
il*c ir tends towards a selective sifting out 

of standard individuals for some special work 
and the elimination of the unfit. On the other 
hand, broad and elastic measures for the promo- 
tion of fundamental principles are adaptable to 
a wide range of cases and to shifting condi- 
tions and tend towards a general raising to some 
extent of the efficiency of all who come under 
their influence. Each of these effects is impor- 
tant. The specific measures to be adopted in 
any given case and the steps by which they 
should be applied are matters for determination 
by a specialist. 

Bibliography. H. Emerson, Efficiency aa a 
Ba^ for Operation and Wages (3d ed., New 
York, 1912) ; Schulze, The Amerioim Office: Its 
Organization, Management, and Records (ib., 
1913) ; Kimball, Principles of Indmstrial Or- 
ganization (ib., 1913) ; Frank Koester, The 
Price of Inefficient ( ib., 1913 ) ; Miin- 

sterberg, and Industrial Efficiency 

(Boston, 1913) ; N. A. BrisCo, Economies of 
Business (New York, 1913) ; H, Emerson, 
Twelm Principles of Efficiency (ib., 1911); 

W. D. Scott, Increasing Suman Efficiency in 
Business (ib., 1912) ; J. Goldmark, Fatigue wnd 
EiJicie^i cy lib . . T 9 7 2 ) . i 

EF'FINGHAM. A city and the county sea£ 
of Effingham Co., 111., 101 miles east by north of 
St. Louis, Mo., on the Vandalia, the Wabasli. 
and the Illinois Central railroads (Map^ Illi- 
nois, G 7). There are situated here colleges of 
photography and of photo-engraving. - The -chief 
industrial establishments are a milk-condensing 



EPFIIORESCENCE 


503 


EGAIT 


plant and a canning factory. Settled about 
1850, EfTingham was incorporated as a citv in 
1869. Pop., 1900, a774; 1910, 3898. 

EEEEOEESCElsrCE (from Lat. efflorescere, 
to blossom, from ex^ out -f* florescere, inchoative 
of fiorerey to bloom, from flos, flower). A phe- 
nomenon exhibited by many crystalline com- 
pounds when exposed to the air; the compounds 
lose their water of crystallization and change 
into pulverulent masses. The white incrusta- 
tion that frequently shows itself on the walls 
of buildings is an example of efflorescence. 

EEEO-S.T (OF. effort, esfort. Ft. effort. It. 
sforsOy from ML. effortiare, to strengthen, from 
Lat, ex, out -f- fortis, strong). Primarily effort, 
or strain, is a sensation which is derived from 
the tendons. When we are active, as in wres- 
tling, pushing, pulling, lifting, we term it effort, 
or exertion; when we are passive, as in sup- 
porting a weight, or standing for a long time on 
one leg, we term it strain. The quality, how- 
ever, is the same throughout. 

The term “effort” is also used to express the 
conscious strain which is present in ratiocina- 
tive thinking, as in solving a problem. This 
kind of effort is sometimes called “mental effort” 
or “mental work”; although the tendinous sen- 
sations accompanying severe muscular exertion 
are no less mental and, as conscious experiences, 
are the same in kind as the effort realized in 
*fliard ■" - r in an attempt to remember, 

or in ■ to decide on a course of con- 

duct. Ine e.xiacenee of effort has been used as 
an argument in favor of a peculiar activity of 
consciousness, as indicating that “mental force” 
is expended in voluntary action ; but it may also 
be looked upon as simply a complex of intensive 
organic sensations strongly toned with unpleas- 
antness. In this case the “work” is performed 
by the physiological processes accompanying ef- 
fort- The prominent affective side of tlie experi- 
ence is indicated in the common phrase ‘Teeling 
of effort.^’ Effort was for a long time held to 
be an essential part of the innervation sensation 
(q.v.) ; i.e., the s^isaticm which was said to 
accompany the outflow of energy from the brain 
to the motor nerves. Bnt this position has now 
been abandoned by most psychologists. See At- 
TEismoN; CoxATiON. Consuft Kulpe, 
of Psychology (London, 1909), and Titchener, 
Text-BooJc of Psychology (New York, 1910). 

EEEXrSIDN (Lat. effusio, from effundere, to 
pour out, from eXj out -f- fundere, to pour ) . A 
term applied to the free outflowing of a gas 
through a pinhole, the resistance to the outflow 
being very small. The velocity of effusion was 
found by Graham in the case of different gases 
to be inversely proportioTml to square roots of 
their densities. The principle was applied by 
Bunsen to the determination of the relative den- 
sities of gases and hence also of their molecular 
weights. A modification of Bunsen's apparatus 
is how widely used in gas factories for rapidly 
testing the quality of gas. The amoimt of gas 
re«jaired for an experiment being very small, 
BeMeimowas able to employ the effusion method 
foar d^tcsrmim^ig the molecular weight of radium 
enoanation. 

Quite ^cffegregnt fram effusion is the phenome- 
non oi of gases, i.e., the outflow of 

gases throng teig^eapillary tubes offering con- 
siderable rfesistaiiGe to their passage. The rate 
of transpiraticaa of casgas depends on four fac- 
tors: (1) the imture^ tfeegas; (2^). 
of the gas; (3) thes^prei^ure hinder which it is 


being expelled; and (4) the length of the tube. 
The first of these factors of course remains the 
same if one and the same gas is experimented 
upon under different conditions. The rate of 
transpiration is then found to be directly pro- 
portional to the density as well as to the ex- 
pelling pressure and to be inversely proportional 
to the length of the tube. 

The phenomena of effusion and transpiration 
are essentially different from those of diffusion. 
In the former the gases move in masses; in dif- 
fusion they move hy molecules. See Diffusion. 

EFT, or EVET (AS. efete). A term formerly 
applied popularly and scientifically both to 
lizards and newts. It is now synonymous with 
newt, and in the United States red eft, or evet, 
is a local name of the spotted newt {Diemycty- 
lus miniatus). See Newt. 

EGALITE, a'gaT^'t^l'. See Orleans, House 

OF. 

E'GAN, Maurice Francis (1852- ). An 

American scholar, born in Philadelphia and edu- 
cated at La Salle College. In 1878 he became 
professor of English literature at Georgetown 
College, but subsequently he was successively 
associated with McGee's Illustrated Weekly, the 
Catholic Review, and Freeman's Journal, of 
which he was chief editor from 1881 to 1888. 
He was professor of English literature at the 
Catholic University, Washington, D. C., from 
1895 to 1907, when he resigned to accept the 
post of United States Minister to Denmark- In 
1913 he declined the ambassadorship to Austria- 
Hungary, offered him by President Wilson. His 
publications include a translation of Copp^e's 
Pater; That Girl of Mine (1879) ; Preludes, a 
collection of poems (1880) ; Songs and Sonnets 
(1886); The Life around Us, a collection of 
tales (1886) ; Lectures in English Literature 
(1889); The Disappearance of John Long- 
ux)rthy ; Sf. Martin's Summer (1905); The 
Ghost in Hamlet, and other Essays (1906); 
Amalie in France (1912); Everybody's St. 
Francis (1912) ; Rotes on Agricultural Condi- 
tions in Denmark (1913). 

EGAN, Patrick (1841- ). An Irish- 

American politician, bom in County Longford, 
Ireland. He became the head of an extensive 
flour and grain business in Dublin. An ardent 
Nationalist, he took an active part in the Home 
Rule movement in 1871 and in the organization 
of the Irish Land League, of ’.\hieh, in 1879, with 
Justin McCarthy and Biggar. he was one of the 
first trustees and the treasurer. In 1880 he 
was tried in Dublin for conspiracy and sedition, 
and after his acquittal he removed to Paris and 
in 1883 to the United States, settling in Lincoln, 
Neb. From 1884 to 1886 he was president of 
the Irish National L(.*ague of America. His 
testimony b^ore the Parliamentary Commission 
in 1889 brought about the collapse of the London 
Times’s case against Parnell. He took an active 
part in the Blaine campaign of 1884 and for his 
services in the campaign of 1888 was made 
Minister Plenipotentiary to Chile. There his 
active . advocacy of the cause of Balmaceda 
(q.v.) brought upon him severe criticism. In 
the campaigns of 1896 and 1900 he left the 
Republican party on the free-silver issue and 
campaigned for Bryan. 

EGAN, Pierce (1772-1849). An English 
writer on sports^ He was born in London and 
by 1812 had attracted considerable attention 
there by his articles in the newspapers on coun- 
try sports- A series of articles describing the 



EGAN 


EGEIiHAAF 


504 


amusements of sporting men in town which were 
published under the title Life in London; or, 
the Day and Sight Scenes of Jerry Haicthorne, 
Esq., and his elegant friend, Corinthian Tom, 
Accompanied hy Boh Logic, the Oiconian, in their 
Mumbles and Sprees through the Metropolis 
<1821), also became very popular among Lon- 
doners. This book was illustrated by George 
and Isaac Cruikshank, was one of Thackeray’s 
early favorites, and is believed to have furnished 
the material for Dickens’s Pickidch Papers. 
Several imitations and pirated reproductions 
of this famous work appeared. In 1824 
he began to edit Pierce Egans Life in Lon- 
don and Sporting Guide, a weekly newspaper 
later combined with BelVs Life in London. His 
other published works include: Boxiana (in sev- 
eral volumes, 1818-24) ; The Life of an Actor 
(1824) ; Pierce Egan’s Book of Sports and Mir- 
ror of Life (1832) ; The Pilgrims of the Thames 
in. Search of the National (1838). 

EGAU, PiEECE (the younger) (1814-80). 
An English novelist and artist. He was born 
in London and at an early age became success- 
ful as an illustrator. He is best known, how- 
ever, as a novelist. His extravagant yarns were 
exceedingly popular for a time, as also were his 
numerous contributions to the “penny-dreadful” 
papers of the day. Among his stories are: Wat 
Tyler (1841); Robin Hood (1842); Snake in 
the Grass (1858); Eve; or, the Angel of Inno- 
cence (1867) ; Love Me, Leave Me Hot (1860). 

EGANA, a-grnya, Juan (1760-1836). A 
Spanish-American jurisconsult, statesman, and 
author. He was bom in Lima, Peru, and was 
educated at the Collie of Santo Toribio, where 
he was made a professor of philosophy at the 
age of 16, and professor of theology and law at 
21. He pracfeieed law at Santiago, Chile, whence 
he petitioned the court of Spain for the estab- 
lishment of a chair of eloquence at the Univer- 
sity of San Felipe. The chair was established, 
and he won it in public contest. He became one 
of the leaders of the revolution of 1810 and was 
elected a member of the first Chilean Congress. 
After the defeat of the Chilean army at Kan- 
cagua, in 1814, he was imprisoned by the Span- 
iards on the island of Juan Femdndez, but was 
liberated through the victory of San Martin at 
Ohacahuco in 1817, when he became professor 
of belles-lettres at the National Institute and 
member of the Board of Education- Upon the 
fall of O’Higgins in 1823, Egana became Presi- 
dent of the Constituent Congress of Chile; and 
the plan of a constitution sanctioned by this 
congress was his work. He was considered one 
of the best writers of his day, and his literary 
works, published in 10 vols. include poems and 
educational textbooks, as well as numerous es- 
.says on legal, political, and various other sub- 
jects. His dartas Pehuenchas were translated 
into EnglKh hy tboir author, under the title of 
Pehuenchan Letters (1819). 

ECKBEET, or ECGBEEHT ( ?-839 ) . A king 
of the English. He was the son of Eahlmund, 
a king of Kent, and was descended from the early 
kings of the West Saxons. Tn his youth he was 
oomp^ed to fiee from England to avoid the 
hostility of Beorhtric, King of Wessex, and took 
refuge at the court of Charles the Great. Here 
be'kmikmed probably for some O'years^'* until, 
in’ he' became King of the^ 'West Saxons. 
For xtKd first ' 13 years of his ireign nothing is 
fcn'oto of Mfr acts.!' In 816 he oonquesresd^ and 
laid waste Gomwall.' Between 825 and 829 he 


subdued all the other kings in England, begin- 
ning with the ruler of Mercia, the most power- 
ful rival of Wessex, and was recognized as 
Bretwalda. Kent, Sussex, and Essex were added 
to his kingdom and were ruled by his sons or 
nobles as underkings. Northumbria, _Mereia, 
and East Anglia were permitted to retain their 

^ V ..:‘knowledging the suprem- 

j.' i-' ; ■ \\- 't King. For the first time 

Egbert brought all of the English peoples under 
one overlord. In his last years he had to 
contend against the Danes, by whom he was de- 
feated in 835, and over whom he was victorious 
in 837. Consult Anglo-Saxon Chronicle (where 
the dates, however, are given wrongly) ; Green, 
The Making of England ( London and New York, 
1881) ; id.. The Conquest of England (ib., 
1883) ; Hodgkin, History of England to the 
Herman Conquest (London, 1906) ; Oman, Eng- 
land before the Horman Conquest (ib., 1910). 

EGBERT, James Chidestes (1859- ). 

An American classical scholar and educator, 
born in New York City. He graduated in 1881 
at Columbia University, where he afterward 
held tutorships in Greek (1885-87) and Latin 
(1888-95), was adjunct professor of Latin from 
1895 to 1900, then professor of Roman archae- 
ology and epigraphy and after 1906 professor of 
Latin. In 1902 he became in addition director 
of the summer session of Columbia University 
and later director of its system of extension 
teaching. His works include an edition of Mac- 
millan’s Shorter Latin Course (1892); Cicero 
de Senectute (1895) ; Introduction to the Study 
of Latin Inscriptions (1895); Livy xxi and 
Selections from xxii to wxx (1913). He con- 
tributed to the New International Enctclo- 

P.®DIA. 

EGEDE, a'ge-dc, Hans (1686-1758). The 
first missionary to Greenland. He was born in 
Senjen, Norway, was educated at the University 
of Copenhagen, and was settled as a Lutheran 
pastor at Vaago from 1706 to 1717. A study 
of the Norse chronicles awakened in him a 
desire to visit Greenland and convert to Chris- 
tianity the descendants of the old Northmen, 
who he believed still lived there. In 1721, hav- 
ing obtained the support of the Danish govern- 
ment, he sailed for Greenland, but, on arriving, 
he found that the former Norse colonists had 
entirely disappeared. However, he resolutely 
turned his atrention to converting and ci\ilizing 
the Eskimos. Though comrpelled to endure great 
hardships and privations, he founded the Colony 
of Godthaab, converts many of the natives to 
Christianity, and established commercial rela- 
tions with Denmark. In 1734 he was forced by 
ill health to return to Copenhagen, where he 
was for 6 years principal of a seminary in 
which workers were trained for the Greenland 
mission. In 1740 he beccune superintendent or 
bishop of the rdission. He described his work in 
Greenland in Det gamle Oronland’s nye Perlus- 
tration (1741) and is the author of a work on 
the natural history of Greenland, which has 
been translated into four languages. — PAttt. 
Eoede ( 1708r-89 > , his son,^ succeeded him* in the 
Greenland mission and later in the bishopric, 
translated the Gospelsi into the Greenland Lan- 
guage and compiled a grammar and dictionary 
for the use of the missionaries and. colonists^ 
Consult Hamilton,/ History of the Missions ^ of 
the Moravian Church (Bethlehem,/ Fav,. 4961 ) . 

EGEliHLAAF, a'gcl-haf, ^Gottlob ’ ( l&4i&- 
) . A German historian,* bom at GerabrOnn 
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nViirtrcrnrxT^r . . He studied at Tubingen, in 
1895 became bead of the Karlsgymnasium at 
u-n*: and in 1901 lecturer in the technical 
institute there. Important among his publica- 
tions are: Kaiser Wilhelm I (3d ed., 1888); 
Deutsche Geschichte im Zeitalter der Reformat 
tion f3d ed., 1893); Geschiehte der neuesten 
Zeit f4th ed., 1912). He also wrote a popular 
manual, Grundzuge der deutschen Litteraturge- 
schichte (22d ed., 1913). 

EGEBr, a'ger (Bohemian Cheh). A town of 
Bohemia, situated on an eminence 1450 feet 
above sea level, at the foot of the Fichtelgebirge, 
on the Eger, 66 miles west-northwest of Pilsen 
( Map : Austria, C 1 ) . The chief building of 
interest is the Stadthaus, or town hall, in which, 
on Feb. 25, 1634, Wallenstein was assassinated. 
The hall contains a museum of local antiquities, 
pictures, and relies of the famous general. In 
an angle of the old fortifications above the river 
stand the ruins of the Imperial castle built by 
Frederick Barbarossa. From their midst rises 
a square black tower, constructed of blocks of 
lava. The graceful double chapel is worthy of 
notice. The Schillerhaus, in which the German 
poet stayed while wrildng Wallenstein, still 
stands. The institutions of the town include a 
teachers’ college, an agricultural school, and an 
almshouse. Its manufactures include woolen, 
cotton, and other textile fabrics, chemicals, car- 
pets, machinery, and leather goods. About 4 
miles to the north of Eger and reached by a 
broad avenue is the watering place of Franzens- 
bad (q.v.). Pop., 1900, 23,665; 1910, 26,619, 
mostly Germans, Eger was probably founded 
at the beginning of the twelfth century and 
came into the possession of Bohemia about 1320- 
The city suffered greatly in the wars of the 
Hussites, the Thirty Years’ War, and the War 
of the Austrian Succession. Consult Drivok, 
Altere Geschiehte der deutschen Reichstadt 
Eger (Leipzig, 1874) , and K. Si^l, Die Katdloge 
Egerer Btadtarchivs (Eger, 1£K)0). 

EGEB, See Erlait. 

EGE'Sm (Lat., from G'k. ‘^yepia) , One of 
the Italian goddesses of streams or springs. 
She appears in V<'rgT, Ennd, vii, 763 ff,, as 
the nymph of the 'siKi.m in the grove of Diana 
at Aricia. In Livy, i, 19^, 21, and Juvenal, iii, 12, 
she is represented as dwelling near the Porta 
Capena, at Rome, near the spot where Nnma 
(q.v.) consecrated a grove to the kindred god- 
desses called Camenae. Egeria is best known 
as the divine mistress or wife of Numa, whose 
inspiration and advice guided him in his reor- 
ganization of the ritual of the Roman state. Ac- 
cording to Ovid, Met., xv, 479—551, Egeria, after 
the death of Numa, went to Aricia, and, there, 
by reason of her ceaseless lamentations, was 
changed by Diana into a spring. 

EGERTOIT, ej'er-ton, Fr^ois. See Bridge- 

WATEB. 

EGEBT02T, Fraj^tcis, Earl of Eixesmere. 
See Elui^mebe. 

,EGBBTOir, Hugh Ebwaed (1855- ). 

An^ historian, educated at Rugby and at 

Oxford. In 1886—1906 he was 
a ' of ,the ms^oaging committee of the 

Emigrants’ Office, and in 1905 he 

wgte Ai Osdord, Deit professor of cplo-f 

nial special, ffeld- He wrote; A 

Bhort of Golonial Policy < 1897 ; 

3d €d.,>M910) f (19^0); 

Origin and Grozi^h of Mngtish Oolonies 

(1902) ; Canadian Development, 


with Grant ( 1907 ) ; Canada under British Exile 
(1908); Federations and Unions ucithin the 
British Empire (1911). 

EGG (AS. ceg, Icel. egg, OHG. ei, Oer. Ei; con- 
nected with OChurch Slav, aye, yaye, Lat. ovum, 
Gk. &6v, oon, egg). The present article proposes 
to consider the external characteristics, quali- 
ties, and utilities of the eggs of animals, and 
more especially of birds, leaving to the articles 
Embryology, Reproduction, etc., their biologi- 
cal relations and development. All animals ex- 
cept Protozoa produce eggs, which are essentially 
single cells of protoplasm, containing a nucleus 
in which rests the potentiality of life, plus, in 
most cases, food material and an integument. 
Eggs may be produced singly or in very small 
numbers at long intervals, or frequently and in 
great numbers; they may be so minute as to be 
invisible to the unaided human eye or may 
exceed a foot in diameter; and in relative size, 
as compared with the parent, they may be nearly 
a quarter as large or less than a millionth; they 
may never leave the parent except as waste 
matter, or may be extruded, either before or 
after fertilization ; finally, those which are 
^daid” may be cast out wholly naked to take an 
infinitesimal chance of survival, or may be more 
or less weU secured against harm by protective 
coverings, or even become objects of care and 
protection on the part of the parents. 

Eggs of Birds. The eggs of birds will be con- 
sidered first, because they are typical, familiar, 
and of most interest to the general reader. They 
are the largest, relatively to the size of the 
parent, of any in the animal kingdom, owing to 
the fact that the embryos must reach a higher 
degree of maturity (and hulk) before hatching 
than among inferior classes of animals. The 
egg originates in the ovary, where, as the breed- 
ing season approaches, a number of them become 
greatly enlarged and one by one break loose from 
the ovarian membranes and begin to descend the 
oviduct. They are at this time simply spheres 
of yolk surrounding a small quantity of germinal 
protoplasm ( the nucleus of the original cell ) , 
which appears on the surface of one side, as the 
‘“tread” of popular speech (see Allantois; 
EianRYOLOGY) , and covered with an almost im- 
perceptible membTane, the vitelline membrane, 
formed from the protoplasm of the egg itself. 
Yolk, or deutoplasm, is a granular, fatty, nutri- 
tive material or highly compact food, scored in 
the egg for the nourishment of th.e* ><‘Lir g. Ti 
of two kinds, white and yellow. Tbr 0 . -liir vol';- 
forms a thin film over the surface of the yellow 
yolk, and passes also nnder the gi rnri ii\ ir 
Vesiele, where it forms a sort of be<l, fro?rr 
this point extends downward to the centre of 
the yellow yolk. The egg is passed into the sac- 
like mouth "of the oviduct and then descends into 
the oviduct itself, where it is, or may be, fer- 
tilized, and along which it descends in a slow 
spiral course. 

Here the yellow hall h^ns to receive its outer 
coverings, the fir^ of which is the ‘^Vhite,” or 
albumen, which is poured out from glands, and 
consists of about 86 per cent of water, 12 per 
cent of proteids, 1,5 per cent of fat, and a little 
salt. This “white of the egg” is formed in con^ 
centric layers (as may be seen in a hard-boiled 
egg), the innerniost of which is sorhewhat tena- 
cious, and is drawn out by the spiral rotation 
of the egg in its progress into threads at the 
opposite poles. “These threads;” writes Cones, 
‘Svhich become twisted in opposite’ dir^tions. 
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. . . are called chalazw; they are the ‘strings’ 
rather unpleasantly evident in a soft-boiled egg, 
but serve the important office of mooring and 
steadying the yolk in the sea of white by adhe- 
sions eventually contracted with the membrane 
which immediately lines the shell. They are also 
intrusted with the duty of ballasting, or keeping 
the yolk right side up. For there is a ‘right’ 
side to the yolk ball, being that on which floats 
the cicatricie, or ‘tread.’ This side is also the 
lightest, the white yolk being less dense than 
the yellow; and the cJialazce are attached a 
little below the central axis. The result is that, 
if a fresh egg be slowly rotated on its central 
axis, the tread will rise by turning of the yolk 
ball in the opposite direction, till, held by the 
twisting of the chalazce, it can go no further: 
when, the rotation being continued, the tread 
is carried under and up again on the other side, 
resuming its superior position.” The earliest 
embryologists (e.g., Fabricius ab Aquapendente, 
1600) attached considerable importance to the 
ehalazse and to certain white particles, the gran- 
dines, contained in them, because these struc- 
tures were erroneously supposed to give rise to 
the embryo bird. 

The Eggshell. The deposits of albumen are 
overlaid, when the egg arrives at the constricted 
neck of the uterus, by a membrane secreted by 
the lining of the oviduct and formed of albumen 
mixed with felted fibres. This is the egg pod 
lining the shell. It is double, and by the separa- 
tion of its two layers at one end the air cham- 
ber is formed. The egg, now five or six hours 
old in the case of the common fowl, passes on 
into the uterine dilatation of the oviducts, where 
it rests for about 20 hours and receives from 
numerous villi in the lining of the walls an even 
coating of a viscid fluid thickly imbued with 
lime, which rapidly crystallizes and compacts 
into a calcareous, somewhat felted shell around 
the whole egg. This is attached at many 
separate points to the shell membrane, leaving 
numerous minute spaces between them filled with 
air through pipelike interstices in the shell. 
“Besides this mammillary and porous layer, the 
shell of most birds,” according to Newton, “pos- 
sesses a cuticuiar layer. This outermost layer 
is the most variable part of the shell; it is ap- 
parently structureless, either very poor in cal- 
cine salts and in this case smooth and shiny, 
or eonsidei^ly infiltrated with calcareous mat- 
ter and tiien exhibiting the well-known chalky 
and often rough appearance of the eggs of the 
ani, cormorants, grcbt^, and flamingoes. Even 
when well developed, this cuticuiar layer is al- 
ways extremely thin. In the ostrich and in 
rhea it is hard and brittle, like the glaze of 
pottery; in the common fowl and turkey it is 
parchment-like; in auks and apparently in gulls 
it is absent. The cuticle is ^read over the 
whole surface of the egg and into the pits or 
surface ends of the air canals, which are there- 
dre closed when such a cuticle is present. The 
atter, however, readily admits the passage of 
dr when dry, but when wet or moist is im- 
permeable to air.” The very great differences 
hs(*rvablc in the surface of eggs, from rough, 
.nd pitted to, enameled or polished or frans- 
aeently brilliant, is due to the vaiydng crystal- 
Lne strueture of the shell. This has been very 
horoughly worked out by German micros- 
opist^, whose extensive investigations are re- 
orded in the Joumtal fur Omithologie for 1871 
nd subsequently, and who have shown that a 


well-defined type of shell structure belongs t 
each of various groups. Further information 
is given in the Zoologischer Anzeiger ( 1885-87 ) 

The porosity of the shell is needful, of course 
in order to admit air to the embryo; and th 
pores are large enough to admit also some bac 
teria, so that after a short time eggs not ener 
gized by vital processes become corrupt am 
rotten. The various preservative processes tha 
have been attempted to prevent decay depend fo 
their success upon the complete exclusion o 
bacteria and only succeed when they are begm 
before any Infection has been received and whei 
they absolutely close all the pores of the shelJ 
This can best be done by soaking in limewatei 
in effect reenforcing and completing the natura 
shell. 

Humber and Size of Eggs. The number o 
eggs that constitute a clutch, or set, is fairl; 
uniform with each species, but differs greatl; 
among different species. Pelagic waterfowl an< 
the larger birds of prey usually lay only on 
egg, rarely more than two; many game bird 
and lake and river fowl lay a dozen; woodlant 
and field birds average five, though in som^ 
species two or three are prevailing numbers, an< 
in others, e.g., titmice, the clutch may consist o 
10 eggs. The number of eggs laid, except ii 
cases correlated with peculiar circumstances ii 
life history, are so nearly constant among specie 
of similar habit and bear so evident a relatioi 
to the average comparative danger to whicl 
the species is exposed that naturalists recognize 
evidences of a seeming general principle whicl 
governs the size of the brood, and, if any peculi 
arity should appear in the nesting or the rear 
ing habits that might accrue to the welfare o 
the individual species, it is offset by a reduce( 
reproductive power. 

Anoi^er noteworthy fact is that great diver 
sity exists in the size and weight of eggs ai 
compared with the size and weight of the mothe 
bird. Hewitson states, e.g., that the raven an( 
guillemot are of about equal size, but their eggi 
vary as four to one, the latter’s being as big ai 
those of an eagle. Still more remarkable fo 
disproportionate bigness are the eggs of th( 
Australian mound birds, which measure 3^/4 b^ 
2% inches, though the hen is only about the siz< 
of a common fowl; and of the extinct moas, epi 
ornis, and the existing kiwis {Apteryx) y that o 
one of the kiwis weighing nearly one-fourth ai 
much as the hen which produces it. Much indi 
vidual va^riation exists, and several factors seen 
to enter into the explanation; but in genera 
eggs much larger than ordinary, relatively t< 
the size of the mother, belong to birds whos' 
precocial young will receive little or no help an< 
care from their parents after birth, and hene 
must remain 'within the protection of the egf 
until they are considerably advanced toward 
maturity. This requires a very much larger ^ 


TTPES OF EGGS OF AMERICAN SONG BIRDS. 

1 . Flycatcher, olive-sided. 2. Flycatcher, vermilioit. t. 
Flicker, golden-shafted. 4. Sparrow, Henslow’s. 5. FI 3 
catcher, scissor-tailed. 6 . Oriole, orchwd. 7. Phceb< 
Say's. 8 . Cowbird. 9. Indigo bird. 10. Hidkoissel. 1 ] 
Nighthawk, Texan. 12 . Swamp sparrow. 13. Veery. 1-^ 
GhewinJj;. 15. Thrasher., 16. Meadow lark. 17. Raver 
18- Nutcracker. 19. Bewick’s. 20. Flycatche 

great orest^. 21 . Jay, California. 22. Flycatcher, ast 
throated. 23. Finch, L^cohi’s:. 24. Blackbird, yellow-headec 
25* F^y;cat^sher, scrasor-tailed (v^ety>. 26. Flycatche] 
least or Ohebec. 27. Eongbird, Western. 2 ^. Groebeal 
blackheaded. 29. CneJkoo,. yellow-billed- 30. Seedeatei 
blac^atced. 31, Blaokbiid, red-winged. 32; Flycsetdie' 
Acadian. 33. Gracskle, boat-^peds. , ^ ^ . 
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than is needed for the earlj-hom, parent-sup- 
ported, altricial birds, since a much ^eater 
quantity of food (yolk) must be stored up for 
them, and they must have room to grow. It is 
plain that few such eggs can be produced from 
the resources of the mother's organization, and, 
as a matter of fact, these huge eggs are laid 
singly; as a rule, relatively large eggs mean 
few in a brood, 

Siiape. In shape birds' ^gs are rarely spheri- 
cal,^ though the contained yolk is always so, but 
ordinarily are ovoid, being much larger at one 
end than the other, and often nearly conical ; while 
some are oblong, having a decided length but no 
excess of thickness at either end. Eggs laid in 
holes or deep, cuplike nests, where they cannot 
fall out, are likely to be spherical or ovoid ; 
while those laid upon the ground, with little or 
no nest, are usually conoid, and likely to be 
large for the size of the bird. This shape gives 
them two y \ , it enables them to 

lie more c’ - . j e points towards a 

common c€‘ ^ . 1 are easily covered 

by the bT-'"') ]riL»‘ :>ird; and, second, in the case 
of eggs, liiv,- I of guillemots, which are laid 
upon bare ledges of sea cliffs with no encirelilig 
nest, the conical shape prevents their being 
easily rolled or blown away when uncovered, be- 
cause when moved they will tend to gyrate upon 
their points and not roll away. Among the 
services which the eggshell performs, the fore- 
most is the protection of the embryo from in- 
jurious_ changes of temperature and from too 
much light. See Geowth. 

Color. Birds^ eggs may be said to be nor- 
mally chalky white, but in a great number of 
groups they are colored. The color may be a 
uniform tint over the whole surface, or a tint 
with markings; or simply dots, spots, streaks, 
or blotches of one or more hues on an otherwise 
colorless shell. These colors exude from titerine 
glands in the form of pigment corpuscles depos- 
ited with the forming shell and stain its de^er 
as well as its more es;ternal layers. Many of 
the variations in tint of the spots are thus due 
simply to their being ovearlaid by more Or less 
transparent material, but certain real colors 
exist. This matter was studied by H. C. Sorby 
by the methods of spectrum analysis described 
by him in the Proceed/mgs of the Zoological Bo- 
ciety of hovkdcm for 1875. He learned that the 
coloring matters in ^gshells are connected with 
i .s rrV'ghjbiTi artel ihe Mle pigments and are def- 
in-Tc* ii'-;. ill products. He reported seven 
of as follows: 

1. Oorhodeine. The most important of the 
colors, present in almost all eggs, \v^lic*rl gives 
an effect when alone of brownish red. The spec- 
troscope shows so close a similarity between this 
and the product of the decomposition of the red 
corpuscles of the blood as to make it probable 
that they are physiologically identical and de- 
rived from the same source. Such red-brown 
^^s as those of the grouse are mainly tinted by 
tkis material. 

2- Oocyan. A fine blue. 

Wamded oocyan. Also a fine blue, but giv- 
^^erent spectrum. A chemical similarity 
is between thh two oocyans and the 

pigments of the bile, and they mu^ be regarded 
as derived by" separate physiological processes 
from the same ^urce. ; 

4r. YellQur Gtear yellow*, unsta- 

ble and liable to fade.. 

5. Bmfous ooafoniMi^^’ Beddish yellow. 

^Vbi*. V il. — S3 


6. A substance giving narrow absorption 
hands in the red. Probably brown. 

7. Lichenoxanthine. A brick-red substance, 
apparently identical with a coloring matter com- 
mon in plants, especially in lichens and fungi. 

^ The mixture of these pigments in various ways 
gives the varied colors observ'ed in eggshells. 
Thus, the niglitingalo's egg has been shown to 
be colored with a mixture of obrhodeine and 
ooeyan; while all the varying greens and blues 
so common as ground tints are due to varying 
mixtures of*obcyan with ooxanthine, and such 
are likely to fade or to change color when long 
exposed to the light. 

An interesting feature in this connection is 
that not only the state of health, but the state 
of mind of a bird, may affect the colors of its 
eggs, as Hewitson long ago recorded. 

Theories of Color-Markings on Eggs. The 
reason for the many and various colorings of 
birds' eggs has been a favorite field of specula- 
tion and many ingenious theories have been con- 
structed to explain the matter, from the pious 
musings of Sir Thomas Browne to the present 
day. The most important thesis is that ad- 
vanced by Wallace and enlarged by Poulton, who 
attempt to show that birds' eggs are examples 
of protective mimicry in color, as the result of 
natural selection. Impartial examination shows, 
however, that only in a minority of cases does 
the theory of adaptive coloration seem to be 
adequate and not open to serious interference 
from other explanations or contradictions: such 
favorable cases are those of the nightjars, game 
birds, shore birds, coots, and some other ground 
builders making scanty nests, whose eggs cer- 
tainly do closely simulate the beach, or leaves, 
or marsh grass upon which they lie. They are 
certainly very difficult to see, especially for 
human eyes; but most of the despoilers of birds' 
nests are not human, but brute foes which, for 
the most part, depend less upon their eyes than 
upon their noses to discover what they seek, and 
most of which go about by night rather than by 
day. Against such foes color is of small im- 
portance among the factors of safety. It is 
quite probable that in the cases above mentioned 
the inconspicuous coloring of the eggs is of some 
consequence, and may be the result in some 
degree of natural selection: but these cases are 
only a ‘small part of the whole array of bird 
life, and ‘‘protective coloratfon” certainly fails 
as 'yet to account for the coloring of birds' eggs 
as a whole. 

It IS much more likely that this phenomenon 
falls under the theory of “recognition” colors. 
Many facts go to show that birds recognize their 
own ^gs, and the supposition is reasonable that 
the tints and markings, if they serve any useful 
purpose at all, serve that of identification by 
their owners. This would account for the fact 
that eggs laid in dark holes are usually ’white: 
and it would explain the individual variation 
within the limits of spoeific* or tribal likeness 
which universally <haracterizc3 the eggs of birds. 

TTtilizatioii of Birds^ Eggs. Eggs' being in- 
tended not only for the production of new 
beings, but for their nutrition during the em- 
b:^onic period, mainly consist of a store of 
highly nutritious material, which is as good 
food for other animals as for the young birds, 
H^ence all eggs may be called edible, though some 
are so impregnated 'with a fishy or musky ^ffavor 
or odor as to be* unpalatable to dvilized man- 
kind. The vast use made of the eggs of do- 
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mestie fowls as food and in the arts is elucidated 
in another article isee Egg as a Food), but 
attention may be called here to the fact that in 
many parts of the world the gathering of the 
eggs*^ of birds, mainly sea birds, which nest in 
vast communities, is a regular industry furnish- 
ing an important part of the food of the local 
population. This is especially true of high 
northern regions. In some of the islands of the 
Pacific eggs of gregarious sea fowl are gathered 
bv thousands, for the purpose of making from 
them comraercial' albumen; but this industry is 
diminishing by reason of the steady depletion of 
the numbers of the sea fowl thus disturbed and 
robbed. The making of collections of eggshells 
for scientific museums, and still more for the 
satisfaction of private curiosity and ambition, 
has long been an industry in which much money 
is annually expended, rare eggs often command- 
ing very high prices, the few eggs remaining of 
the extinct great auk (q.v.) being worth at 
present more than $2000 each. Lastly it is to 
be mentioned that in the season when birds are 
breeding, their eggs and fledglings form an im- 
portant part of the food of many other animals. 

Mammalian Eggs. The eggs of all the mam- 
mals except the monotremes (q.v.) are minute 
globules (that of human beings being only about 
of an inch in diameter) - '■'ttle 

yolk, which pass through all : - of 

development within the body of the mother. 
(See Embbyology. ) The two groups of mono- 
tremes, the duckbills and echidnas (qq.v.), how- 
ever, are ovoviviparous, that is, they produce 
eggs which are voided from the mother and de- 
veloped outside her body. These eggs are very 
much larger than those of other mammals, be- 
cause they must carry a comparatively large 
amoimt of yolk food. Those of the duckbill, 
two in number annually, are globular, about 
three-fourths of an inch in diameter, and have a 
tough yellow calcareous shell ; they are deposited 
in a soft nest in the animaPs burrow and hatch 
there. The echidna produces one egg a year, 
one-half to three-quarters of an inch in diameter, 
and covered with a leathery envelope (keratin), 
which is placed as soon as voided in a mammary 
pouch and there completes its development. 

Eggs of Eeptiles and AmpMbians. Most 
reptiles aro oviparous, laying eggs, either globu- 
lar or oblong in shape, closely resembling birds^ 
^gs in composition of yolk, albumen, and cov- 
erings, except that the shell is not calcareous, 
but of a tough, yellowish-white, parchment-like 
(coriaceous) material. “These are usually de- 
posited in holes and left to hatch by the heat of 
the sun. In the case of the crocodiles they are 
deposited in a rough nest and guarded by the 
mother. In all cases development has only pro- 
gressed to a very early stage w’hen the deposition 
of the eggs takes place, and it is only after a 
more or less prolonged period of incubation that 
the young, fully formed in every respect, emerge 
from the shell and shift for themselves." These 
eggs are most numerous in the case of the tur- 
tles, numbering from 25 to 250, and are buried 
in the sand of sea beaches and river banks: 
Those of the fresh-water species are mostly 
nauseous, but the eggs of sea turtles are ex- 
eell^t food, will keep fresh a long time, and are 
extensiveJ^ gathered, the people of many tropical 
countri,^.^i5>SL8ting largely upon them in their 
season., TJey are also much fed upon by w’ild 
animals, and serpents do not lay 

eggs, but are '^viparous> but the- pythons not 


only lay them but incubate them within the 
circle of their coiled bodies. 

The Eggs of the Amphibians. These differ 
from eggs of reptiles ir* b- *r g '’nail, numerous, 
having comparatively hnli- “i yolk, and are 
usually laid in the water inclosed h 
masses or cords. Sometimes they 
upon the bottom, are attached to submerged 
plants, or are laid under logs or stones; and in 
a few cases they are carried about by one or 
the other parent until they hatch, or the mother 
coils about them in an underground cell. They 
are devoured by some aquatic animals. In some 
forms the eggs hatch before extrusion, thus re- 
sulting in viviparity. See Midwufe Fkog. 

Eggs of Fishes. The fishes may be broadly 
divided into “cartilaginous" and “bony," which 
differ essentially in respect to their eggs. The 
cartilaginous fishes — sharks, rays, ete. (qq.v.) — 
which are not viviparous, produce in each case 
only a few eggs, which are proportionately nearly 
as large as those of birds or reptiles, and which, 
like those, are inclosed in protective envelopes 
and contain much yolk and semiliquid albumen. 
Some species are viviparous. In those which 
eaitrude their ova in a more or less advanced 
stage of development each egg is covered by a 
dark-brown chitinous case, which most com- 
monly is flat and four-cornered, with twisted 
filamentous appendages at the corners, by means 
of which it becomes attached to seaweeds and 
the like. These are the “sea purses” of fisher- 
men. 

The dofip fishes mostly emit minute eggs, usu- 
ally called “spawn," in vast quantities, a num- 
ber of sea fish producing two or three hundred 
thousand. The extremes are the sturgeon, which 
may produce 7,000,000, and the turbot, which 
may actually deposit twice that number. These 
are cast into the water and contribute a large 
part of the food supply of aquatic creatures, 
nineteen-twentieths, probably, being quickly de- 
voured. Some float at or near the surface; 
others sink to the bottom. Some fresh-water 
fishes, however, deposit their eggs in prepared 
nests, where they are guarded and attended until 
they hatch. (See NiDiFiCATioisr.) This reduces 
the proportion of loss so greatly that compara- 
tively few need be produced, and they are far 
larger, relatively, than in the other case. The 
eggs of such fishes as the shad, under the name 
of “roe," and of the sturgeon (caviar), enter 
largely into the list of human comestibles. 

Eggs of Insects. I^gs and their deposition 
among the insects present a great variety of in- 
teresting phenomenai of which only a sketch may 
be given here. In many cases in this class the 
^gs are so carefully placed as to insure the 
survival of almost every one, and in proportion 
as the precautions are complete the number 
periodically laid is diminished; in fact, in nearly 
all cases, except in the Hymenoptera, each egg, 
or else a group of eggs, is within a strong shell 
or capsule. 

Bees, wasps, and ants lay relatively large, 
elliptical, shell-less eggs, usually each by itself, 
in the cells of their combs or burrows, placing 
with them food for the expected larvae (honey, 
beebread, palsied spiders, etc.). Other insects 

TTPSS OF BOOS OP WATBR AND GAMS BIBBS. 

1. Pintail duck. 2. Petrel, stormy. 3. Darter, 4. R&ib 
Virginian. 5. Night heron. 6. Partridge, GambePs- 7* 
Phaiarope, TVIIson/s. 8. Ibis, white. 9. Sandpiper, spotted- 
10. Coot. 11. Dove, Zenaida. 12. Ptamughnj. willow. 13; 
Kildeer (plover). 14. Bittern, American. 15. Tern. Arctic* 
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place them within or upon the bodies of other 
insects, as is the habit of the parasite ichneu- 
mons and chalcidids; or insert them into plant 
tissues and wood, as do the gallflies, sawflies, 
etc. Many flies produce living larvae and others 
retain tlieir eggs until nearly mature. The 
bottle-shaped eggs of mosquitoes stick together 
in a sort of cake or raft that floats on the sur- 
face of water; those of the midges are imbedded 
in jelly, which swells in the water and sticks to 
a support; the buffalo gnate glue theirs in large 
patches of submerged rocks. The snipe flies, gad- 
flies, and some others put their eggs on dried 
branches overhanging the water, sometimes in 
large pear-shaped masses to which several 
females contribute, and many others force theirs 
into the ground or into decaying wood or dung, 
carrion meat, or wounds, as is the case with 
house flies, flesh flies, syrphus flies, etc.; while 
the hots attach theirs to animal hairs, where 
they may be licked off and develop in the 
stomach of their host. It is clearly impossible 
to carry this particular description through the 
list. One of the longest as well as most enter- 
taining chapters in the admirable Introduction 
to Entomology, by Kirby and Spence, is filled 
with such details. An excellent summary has 
been made by Carpenter as follows: 

“The outer form of insects’ ^gs is exceedingly 
variable. Very many — as those of beetles, grass- 
hoppers, and flies — ^are elongate, like the cock- 
roach’s. The eggs of some moths are globular, 
while those of butterflies, and especially those of 
bugs, assume graceful, fiasklike shajjea and ele- 
gantly sculptured surfaces. Other insects — ^the 
golden-eye flies, for example — produce stalked 
eggs, which are raised well above the plant stem 
on which they are laid, and so protected from 
mit^ and other enemies. Insect eggs contain a 
quantity of food yolk, and are therefore of com- 
paratively large size. The globular egg of the 
hawk moth, for instance, measures ^ inch in 
diameter, while the similarly shaped egg of a 
cat measures only inch. The cockroach’s 

^gs are protected by a purse-shaped cai)sule. 
Sixteen eggs are cont^ned in this ease, eight on 
a side. . . . Many insects protect their eggs by a 
gummy secretion; some female moths shed hairs 
from their bodies to afford the eggs a covering. 
Those of the water insects are often contained 
in a long gelatinous tube, and some water beetles 
construct around their ^gs a silken cocoon. 
Locusts, grasshoppers, and many other insects 
bury their eggs in the ground for safety; other 
insects, chafers and crane flies, for example, lay 
their eggs in the ground that the young may be 
near the roots of plants on whidh they will feed. 
Almost universally the food of the young deter- 
mines the place of egg laying.” 

It is an interesting fact that in elliptical eggs 
of insects the forms of the larvsB or adult, i,e., 
their dorsal, ventral, and lateral surfaces, are 
foreshadowed in the shape of the egg. See Ant; 
Bb®:; Wasp. 

Eggs Off Crustacea, Some crustaceans pro- 
duce masses of agglutinated eggs, which the 
female carries about with her, attached to her 
abdominad appendages, xuitil they hatch. Others 
lay comparatively few egg?*, which are carri^nl 
about by tlse female in one or two special sacs ; 
while many simply set their numerous small 
eggs free in the water. 

Eggs of the Lower Invertebrates. The eggs 
of the squids and other cephalopod mollusks are 
enveloped in a tough viscid membrane, and stick 


together in masses, called ‘‘sea grapes,” which 
adhere to some fixed object. They contain much 
food yolk, and the young are well advanced be- 
fore leaving the sheil. Among the ordinary uni- 
valved and bivalved mollusks a greater variety 
in respect to eggs is to be met ■with than, might 
be expected. The bivalves [Felecypoda) pour 
out immense quantities of minute eggs and sper- 
matozoa into the water, to meet if they can. A 
large proportion of this will be wasted, but a 
still larger proportion (with the floating eggs of 
other low^ marine creatures) serve! a very useful 
purpose in supplying food to the hosts of fixed 
creatures (polyps, sea anemones, other mollusks, 
etc. ) , which can obtain food only as it is brought 
to them by currents of water, and must trust 
largely to floating eggs and young. Only a very 
small percentage is fertilized, and a still smaller 
part ever matures. An exception is afforded by 
the fresb- water mussels, which keep their eggs 
within their shells, inclosed within the gills and 
mantle, and so protect them. Among gastropods 
the eggs are comparatively few and well cared 
for. ‘Tn almost all the Gastropoda,” say Parker 
and Haswell, “fertilization is internal, and the 
eggs are laid in great masses imbedded in jelly — 
each egg having its own hyaline envelope. Very 
often the mass of spawn, consisting of the jelly- 
like substance, with the eggs imbedded in it, at- 
tains a relatively considerable size. In form it 
varies greatly; very often it is in the shape of 
long strings, which are cylindrical or bandlike; 
sometimes several such strings are twisted to- 
gether into a cord. Sometimes the spawn is 
fixed to seaweed or other objects; sometimes it 
is unattached and may float about freely. In 
the Strep toneura, instead of a jelly-like mass, 
the eggs are inclosed in a firm parchment-like 
capsule, in which is contained, in addition to the 
eggs, a quantity of an albuminous fluid, serving 
to nourish the developing embryos. . . . Very 
commonly large numbers of these capsules are 
aggregate together, and usually they are^ at- 
tached to a rock or a seaweed or similar object. 
... In the land Pulmonata (snails) each ovum 
is sometimes imbedded in gelatinous matter in- 
closed in a firmer envelope, and a number of 
them are arranged in a string; sometimes a 
larger number are imbedded in a rounded gelat- 
inous mass. Usually, as in Helix and other 
genera, the outer layers of the albumen-like sub- 
stance inclosing the eggs become toughened and 
impregnated with salts of lime, so as to assume 
the character of a calcareous shell.” 

Tlie Annelids (Annulata) have compara- 
tively large ova, and each has a double gelat- 
inous envelope and contains food yolk ; some 
cast them abroad; by many they are inclosed 
in packets or cocoons (as is the case in “the 
earthworm), or stick together or to the pjarent 
or to some ou-fcside ohje^. The of the flat- 
■worms has a protective chitinoid integument, 
contains food yolk, and sometimes (as amoi:^ 
mollusks, insects, etc.) has an operculum facili- 
tating the escape of the matur^ embryo; also 
external cement for a-fctachment to other eggs 
or to some fixed object. Tlie same is true of 
nematodes, wfliieh oviposit vast numbers of eggs 
— 15,000 a day, it is stated. The Trochelminthes 
(rotifers) lay eggs of three kinds, those pro- 
duced in the autumn having thick shells to 
enable them to survive the winter and develop 
in the spring. Polyzoans and braehtopods pro- 
duce very few eggs at a time, and these are 
developed into larvae in “brood pouches” within 
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the body. The eggs of echinoderms are minute 
globules, consisting of germ cell, food yolk, and 
a glassy exterior layer. They are generally set 
free in the water, where they are fertilized and 
developed. Sometimes they stick to the surface 
upon which they are laid and develop there. 
The eggs of ccelenterates and sponges are hardly 
worthy of the name, being merely microscopic 
germ cells, set free in vast quantities as one of 
several means of reproduction. 

Bibliograpliy. standard Natural History (6 
vols., Boston, 1885} ; Cambridge Natural History 
(10 vols., New York, 1805 to 1909) *, Parker and 
Haswell, Text-Book of Zoology (London and 
New York, 1897) ; Flower and Lydekker, Mam- 
mals, Living and Extinct (London, 1891) ; New- 
ton, article ‘‘Eggs,’’ with many bibliographical 
references, in Dictionary of Birds (ib., 1893— 
96); Wallace, Darwinism (ib., 1889); Poulton, 
Colors of Animals (London and New Y"ork, 
1890) ; Newbigin, Colour in Nature (London, 
1898); j ■■ ■ '*A Bird’s Egg,” in HarpeEs 

Magazine ork, December, 1897); Gun- 

ther, Study of Fishes (London, 1880) ; Publica- 
tions L^nited States Fish Commission (Washing- 
ton, 1875 to the present) ; Kirby and Spence, 
Introduction to Entomology (London, 1828) ; 
Carpenter, Insects: Their Structw'e and Life 
(ib., 1899) ; Packard, A Text-Book of Ento- 
mology (New York, 1898). Consult also the 
works referred to under Oology. 

EGG. In plants, the more technical term for 
the egg is ‘'oosphere.” Among the lowest plants 
in which sexuality is developed, such as the 
lower algae and fungi, the two sex cells (gametes) 
do not differ in appearance, a condition which 
is called “isogamy.” Most plants, however, are 
not isogamous, their pairing gametes being very 
d is."! in liar. 'I male gamete, called the sperm, 
is small and usually motile by means of cilia; 
while the female gamete, called the egg, is 




a, of fern; 6, of liverwort. 

relatively large and passive. Plants with such 
dissimilar gametes are said to be “heter- 
ogamous.” Both sperms and ^gs are single, 
naked cells, hut the former are characterized by 
their activity, the latter hy their food supply. 
As in all living cells, the egg consists of a 
nucleus invested by more or less cytoplasm, in 
this case the cytoplasm being conspicuous in 
amount and containing an abundance of reserve 
food. Usually a special organ is set apart to 
develop within itself a single egg. Among algse 
and fungi this female organ is generally a single 
spherical cell, and is called the “oogonium”; 
among the bryophytes (mosses and their allies), 
pteridophytes (ferns and their allies), and 
gymnosperms (conifers and their allies), the fe- 
male organ is a many-celled, flask-shaped struc- 


ture called the “arcrn'gon'um.” in whose venter 
(the bulbous part) the egg i '' while 

among spermatophytes (seed is no 

female organ, the egg appearing as a free cell in 
the embryo sac which is embedded in the ovule. 
In most eases a solitary egg is formed by a 
in which it "^passively remains till 
f'-r:. '■/ ■'! oy the spore, but there are some in- 
teresting exceptions. For example, in the com- 
mon rockweed {Fucus) , a brown alga of the sea- 
shore, some of the species have oogonia which 
produce eight eggs that are discharged into the 
water for fertilization. Under ordinary cir- 
cumstances, an egg must unite with a sperm, 
that is, it must be fertilized before it can accom- 
plish anything. The new cell thus formed by the 
fusion of two cells is known as the “oospore” 
or “fertilized egg.” Occasionally, however, 
an unfertilized egg may produce a new plant, 
the phenomenon being known as “partheno- 
genesis.” Parthenogenesis is rather common 
among the lower plants, and it is not entirely 
unknown even among seed plants, although its 
occurrence there has been reported in relatively 
few forms. See Embryo; Cell; Cytology; 
Sperm; PABTHENOGEr^ESis ; Fertilization; Oo- 
gonium; Oospore. 

EGG. As a food, perhaps no article of ani- 
mal origin is more common in all countries or 
served in a greater variety of ways. Hens’ eggs 
are most popular, although the eggs of ducks, 
geese, and guinea fowls are used to some extent. 
More rarely turkeys’ eggs are eaten, but they 
are generally of greater value for hatching. The 
eggs of the i t-Y.), called “plover eggs,” 

are prized ir I • . . ' i! and Germany, while the 
eggs of sea birds have long been gathered for 
food. Other eggs besides those of birds are 
sometimes eaten. Turtle eggs are highly prized 
in most countries where they are abundant. The 
eggs of the terrapin are usually served with the 
flesh. Fish eggs, especially those of the stur- 
geon, under the name of caviar ( q.v. ) , are eaten 
in large quantities, preserved with 'salt. Shad 
roe is also a familiar example of the use of fish 
eggs as food. Mention may also be made of 
the use by some races of the eggs of alligators, 
lizards, serpents, and various insects. 

Cooking of Eggs. The methods of serving 
alone, or in combination with other food mate- 
rials, are very numerous. Cooked in various 
ways they are a favorite animal food, taking the 
place of meat to a certain extent, while raw eggs, 
usually seasoned in some way, are by no means 
infrequently eaten. Boiled eggs are often used 
for garnishing or ornamenting different foods. 
Eggs are combined with other materials in 
various ways in many made dishes. They are 
used in making cakes and such foods to improve 
the flavor, color, and texture, while in custards, 
creams, etc., they thicken the material and give 
it the desired consistency. The white of the egg 
is employed in making icings and confectionery. 
Well-beaten egg white incloses air in small 
bubbles, which in mixing become distributed 
throughout the mass of dough of cakes and 
similar foods. The heat of cooking expands the 
bubbles, which become firm; the porous struc- 
ture is retained, thus impr(^^ing both the texture 
and flavor of the product. The power of eggs to 
inclose and retain air, when beaten, varies, being 
greatest in the fresh egg and much less in packed 
or old eggs. There are several simple w’ays of 
cooking eggs which are very commonly followed. 
Thus, the egg in, the shell is cooked by immer- 
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sion in hot or boiling water, or is less commonly 
roasted; or, after removal from the shell, the egg 
is cooked in hot water or in hot fat. In the 
latter case it may or may not be beaten or 
stirred. Combined with other materials to form 
variously made dishes, eggs are boiled, baked, 
steamed, or fried, as the case may be. The total 
number of niethods of serving and preparing 
eggs is very large, but in nearly every case it 
will be found that the method of preparation is 
only a more or less elaborate modification of 
one of the simple methods of cooking. When 
cooked in different ways there are marked 
changes in the appearance and structure of eggs. 
If the egg white is gently warmed no change is 
noticed until the temperature reaches 134° F-, 
when coagulation begins. White fibres appear, 
which become more numerous, until at about 
160° F. the whole mass is coagulated, the white 
almost opaque, yet tender and jelly-like. If the 
temperature is raised and continued to 212° F* 
( the temperature of boiling water ) , the coagu- 
lated albumen becomes much harder, and eventu- 
ally more or less tough and hornlike; it also 
undergoes shrinkage. When the whole egg is 
cooked in boiling water the temperature of the 
interior does not immediately reach 212° F., 
several minutes being probably required. The 
yolk of egg coagulates firmly at a lower tem- 
perature than the white. The fact that egg 
wliite becomes hard and contracts when heated 
for some time, at the temperature of boiling 
vrater, explains the curdling of custards, shrink- 
age and toughening of omelets, souffles, me- 
ringues, sponge cake, and similar mixtures. The 
firm coagulation of albumen at 212° F. explains 
the use of egg white for clarifying coffee, soup, 
or other liquids. The albumen, which is mixed 


shells. Large quantities of egg white are used 
for other purposes than for food, such as for 
manufacturing photographic papers; the yolks 
al'(> ijr(‘ lUiIi/cd in the arts. 

Characteristics and Composition. The eggs 
of different kinds of domestic poultry vary in 
size, as well as appearance, and there is also a 
considerable range in the size of eggs of dif- 
ferent breeds. On an average, a hen^s egg is 
2.27 inches in length and 1.72 inches in diameter, 
or width, at the broadest point, and weighs 
about 2 ounces, or t-ig'ir to the pound (ly^ 
pounds per dozen;. Oi‘m‘r*:lIv speaking, the 
eggs of pullets are smaller than those of old 
hens, those of ducks somewhat larger than hens’ 
eggs, while those of turkeys and geese are con- 
siderably larger. Guinea eggs, on an average, 
measure 1% by Inches, are rather pointed 
at one end, and weigh about 1.4 ounces each, or 
17 ounces to the dozen. Goose eggs weigh about 
5.5 to 6.7 ounces each, or about 5 pounds to the 
dozen, i.e., more than three times as much as 
hens’ eggs. The eggs of wild birds are said to 
he smaller than those of the same species when 
domesticated, WTId ducks’ eggs are, on an aver- 
age, 1.97 to 2.17 inches in diameter; domestic 
ducks’ eggs, 2.36 to 2.56 inches. The shells of 
hens’ eggs constitute about IX per cent, the yolk 
32 per cent, and the white 57 per cent of the 
total weight of the egg. White-shelled eggs have 
a somewhat heavier shell than brown-shelled 
eggs. The shell of a duck’s egg constitutes about 
14 per cent of the total weight and that of a 
plover’s egg 10 per cent. The following table 
shows the composition of the eggs of poultry and 
the plover, and, for comparison, that of evapo- 
rated hens’ eggs, egg substitute, and pudding 
powder : 


TABLE SHOWING AVERAGE COMPOSITION OP EGGS AND EGG PRODUCTS 


1 

Water 

Protein 

Fat 

Carbohy- 

drates 

Ash 

Fuel 

value per 
I>ound 

Hen: 

Per eeni 

73.7 

Per ceni 

13.4 

Per cen/ 

10.5 

Per cent 

Per cent 

1.0 

Calories 

720 


86.2 

12.3 

0.2 


0.6 

250 

Wnllr 

1 49.5 

15.7 

33,3 


1.1 

1705 

Duck; 

70.5 

13.3 

14.5 

i 

1.0 

860 


1 87.0 

11.1 

0.03 


0.8 

210 

Yolk 

1 45.8 

16.8 

36,2 

g 

1.2 

1840 

Goose: 

Whole edible porfeion 

69.5 

' 13.8 

14.4 

0 

Or 

1.0 

865 

YThite 

86.3 

11.6 

0.02 


0.8 

215 

Yolk 

44.1 

17.3 

36.2 

' 'E 

1.3 

1850 

Turkey: 

Whole gprg. edible portion 

73.7 

13.4 

11.2 

S 

*0 

0.9 

720 

^Vhitc 

86.7 

11.5 

ao3 


0.8 

215 

Vnllr ................ 

48.3 

17.4 

32.9 

s 

1.2 

1710 

Guinea Fowl: 

\\' hole edibl* porticti ............. 

72.8 

13.5 

12.0 

CQ 

0.9 

755 

White 

86.6 

4.6 

0.03 


0.8 

218 

Vnlk , 

49.7 

16.7 

31.8 


1.2 

1655 

Plover: 

Whole efi^^ edible portion 

74.4 

10.7 

11.7 


1.0 

695 


6.4 

46.9 

36,0 

7.1 

3.6 

2525 

JC; vapora-v^LL ntfiia 

11.4 

73.9 

0.3 

5.3 

9.1 

1480 


13.0 

2.1 

34 

80.9 

0,6 

1690 









with the liquid before boiling, coagulates and 
incloses the fioating particles, leaving the liquor 
<dear. When ^gs are removed from the shell, 
a little of the white, unless scraped off, usually 
clings to the inner surface. Such ^gshells are 
often for clari:^:^ purposes, instead of the 

whole egg. The ciarifying properties ar^ of 
eaurse^ due to the egg; whit^ and not to the 


Eggs consist chiefly of two nutrients — protein 
and fat — in addition to water and mineral 
matter or ash. Carbohydrates are present in 
such small amounts that they are usually n^- 
lected in ihe analysis. The results of numerous 
analyses show that there is practically no dif- 
ference in composition between hens’ eggs with 
dark shells and those with white ^ells, although 
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there is a popnlar belief that the former are 
“richer.” In general, it may be said that eggs 
are nutritious food. They are less concentrated, 
i.e., contain more water, than cheese, but are 
more concentrated than milk or oysters. In 
water content they do not differ greatly from 
the average value for lean meat. The kinds and 
amounts of nutrients in eggs indicate that they 
may be properly used in the diet in the same 
way as most other animal foods, and this belief 
is confirmed by experience. 

Eood Value. Eggs which are perfectly fresh 
have the finest flavor. After eggs have been 
kept for a time the flavor deteriorates, even if 
there be no indication of spoiling. Such differ- 
ences are especially important when eggs are 
used for table purposes. Stale eggs are regarded 
as not palatable, and the flavor of spoiled eggs 
is such that because of it, if for no other 
reason, they are totally unfit for food. The 
flavor of even perfectly fresh eggs is not always 
satisfactory, since it is influenced more or less 
by the character of the food eaten by the laying 
hens, onions and some other highly flavored feeds 
imparting an unpleasant flavor to the eggs. The 
flavor is also impaired when the air in which the 
eggs are stored is tainted by odors such as those 
of decaying vegetables, rancid fats, and gases 
of various kinds. 

Raw eggs or eggs only < ooked are 

commonly said to be very ■'i''*, the idea 

being obviously that they digest reaoiiy without 
giving rise to pain or other physical discomfort. 
This is in accord with the results of numerous 
experiments, which show that the length of time 
that eggs are cooked affects somewhat the time 
required for digestion, and that some 95 per cent 
of the total dry matter, 97 per cent of the pro- 
tein, and 95 per cent of the fat of eggs is 
digestible. It seems fair to conclude that the 
length of time of cooking has less effect upon 
the percentage amount that may be digested 
than upon the time required for digestion. In 
a healthy man, the latter consideration is prob- 
ably not a matter of much importance; in the 
diet of sick persons and invalids it may be more 
important. In the average of several hundred 
dietary studies in American families eggs fur- 
nished 2 per cent of the total food, 4 per cent of 
the total protein, and 3 per cent of the total 
fat used per man per day. In this respect, eggs 
compare favorably with the more common ani- 
mal foods. 

lEffiaxketmg aud Testing. In earlier times 
eggs, if sold at all, were marketed near the 
place where they were produced. Many are still 
sold in local markets; but with improved 
methods of transportation the market has been 
extended, and eggs may be shipped to far-dis- 
tant points. For shipping long distances, there 
are special egg cases. Eggs which are to be 
shipped, whether with or without a special at- 
tempt at preservation, should be perfectly fresh, 
and should never be packed in any material 
which has a di=;agrecabtc odor. Microorganisms 
enter the egg t*'i rough the minute pores in the 
shell, and set up fermentation, which ruins the 
egg. In other words, it becomes rotten. The 
unpleasant odor of rotten eggs is due to the for- 
mation of sulphureted hydrogen. The normal 
eggshell has 'a natural" surface coating of 
mucilaginous matter, which hinders the entrance 
of these harmful organisms for a considerable 
time. If this coating be removed or softened 
by washing or otherwise, the keeping quality 


of the egg is much diminished. If the process of 
hatching has begun, the flavor of the egg is also 
injured. There are many ways of testing the 
freshness of eggs which are more or less satis- 
factory. “Candling” is one of the methods most 
commonly followed. The eggs, when held against 
a light in a suitable device, appear unclouded 
and almost translucent when fre'sh, and dark 
colored if they are addled. A dark spot may be 
observed if incubation has begun, -which increases 
in size according to the stage to -which incuba- 
tion has advanced. The age of eggs may be 
approximately judged by taking advantage of 
the fact that, as they grow old, their density 
decreases through evaporation of moisture. Ac- 
cording to Siebel, a new-laid egg placed in a 
vessel of brine made in the proportion of two 
ounces of salt to one pint of water will at once 
sink to the bottom. An egg one day old will 
sink belo-w the surface, but not to the bottom, 
while one three days old will swim just im- 
mersed in the liquid. If more than three days 
old, the egg will float on the surface, the amount 
of shell exposed increasing with age; and if 
t-wo weeks old, only a little of the shell will dip 
in the liquid. The humidity of the a-fcmosphere 
in which the eggs were kept would doubtless 
influence the results. 

Methods of Preservation. Fresh eggs are 
preserved in a number of ways, which may, for 
convenience, be grouped under -fcwo general 
classes, which are often combined: (1) Use of 
low temperature, i.e., cold storage; and (2) ex- 
cluding the air by coating, covering, or immers- 
ing the eggs, some material or solution being 
used which may or may not be a germicide. The 
first method owes its value to the fact that 
T**( like larger forms of plant life, 
will not grow below a certain temperature, the 
necessary degree of cold varying -with the 
species. It is stated by Siebel that, in practice 
in the United States, 32® to 33® F. is regarded 
as the best temperature for storing eggs, al- 
though some American packers prefer 31° "to 
3r4®.. English wri-fcers recommend a temperature 
of 40® -fco 45® as being equally satisfactory. 
Without doubt the amount of moisture in the 
air in the cold-s-torage chamber has an important 
bearing on this point. Eggs are generally placed 
in cold storage in April and the early part of 
May; if later than this time they do not keep 
well. They are seldom kept in storage longer 
than a year. Eggs which have been stored at 
a temperature of 30® must be used soon after 
removal from storage, while those stored at 
35® to 40® will keep for a considerable time after 
removal from storage, and are said to have the 
flavor of fresh eggs. Stored eggs should be 
turned at least twice a week, to prevent the 
yolk from adhering to the shell. Eggs are 
sometimes removed from the shells and stored 
in bulk, us-ually on a commercial scale in cans 
containing about fifty pounds each. The -temp- 
erature recommended is about 30® F., a little 
below freezing, and it is said they will keep 
any desired length of time. They must be used 
soon after they have been remov^ from storage 
and have been tba-wed. The substances sug- 
gested and the methods tried for excluding air 
conveying microorganisms in-to the egg, and 
for killing those already present, are very 
numerous. An old domestic method is to pa(i: 
the eggs in oats or bran. Another, which has 
always had many advoca-fces, consists , in cover- 
ing the eggs with limewa-ter, which may or 
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may not contain salt. The results obtained by 
such methods are not by any means uniform. 
Sometimes the eggs remain fresh and of good 
flavor, and at other times they spoil. A method 
of preserving eggs, which has recently been 
often used with much success, consists in pack- 
ing them in carefully cleaned vessels of suitable 
shape, and covering them wdth a 10 per cent 
solution of water glass (sodium silicate or po- 
tassium silicate). The shells of eggs preserved 
in water glass are apt to crack in lioiling, but, 
it is stated, this may be prevented by punctur- 
ing the blunt end of the egg with a pin before 
putting it into the water. In the East Indian 
salted ducks’ eggs are an article 
f'f (;'■«, t''v‘ new-laid eggs having been packed 
for two or three weeks in a mixture of clay, 
brick dust, and salt. They are eaten hard- 
boiled. In that region and in India, turtle eggs 
are also preserved in salt. These products, 
while unusual, do not necessarily suggest an 
unpleasant article of diet. The same can hardly 
be said of a Chinese product which has often 
been described. Ducks’ eggs are buried In the 
ground for 10 or 12 months and undergo a 
peculiar fermentation. The hydrogen sulphide 
formed breaks the shell and eWapes, while the 
egg becomes hard in texture. The final prod- 
uct, it is said, does not possess a disagreeable 
odor or taste. 

Diseases Caused by Egg Eating. Some per- 
sons are habitually made ill by eating eggs, just 
as there are those who cannot eat strawberries 
or other food without distress. Such cases are 
due to some personal idiosyncrasy. Overindul- 
gence in eggs, as is the case wdth other foods, 
may induce indigestion or other bad effects. 
Furthermore, under certain conditions, eggs may 
be the cause of illness by communicating some 
bacterial disease or some parasite. It is possible 
for an egg to become infected with microiirgan- 
isms before it is laid as well as a.ftr‘r. The 
shell Is porous and offei^ no greater resistance 
to microdrganisms which cause disease than it 
does to those which cause the to spoil. 
If the infected be eatei raw, the micro- 
organisms present may gain entrance to the 
tissues and cause disease. Judiged by the corn*- 
paratively small number of eases of infection 
or poisoning due to ^gs reported in medical 
literature, the danger of disease from this 
source is not very great. However, in view of 
its possibility, it is best to keep ^gs as clean 
as possible, to reject or thoroughly cook doubt- 
ful ones, and thus endeavor to prevent infection. 

Commercial Importance. The e^ industry 
is of considerable commercial importance. The 
total number of ^gs produced on farms in the 
United Stat^ in 1909 was estimated by the c^- 
sus bureau at 1,591,311,009 dozen, or It dozen 
per capita of the population; and their value at 
$300,689,000. 

Egg Powders, Desiccated Eggs, and Egg 
S^ubstitutes. Several methods of evaporating 
or desiccating eggs have been proposed, and 
products which claim to be prepared in these 
ways are now on the market. The egg is 4ried 
m or <of a vacuum, usually by a gentle heat 
or by <torehts of air. Before being placed on 
the markets . the material is usually ground. 
Sometimes and sugar are used as preserva- 
tives. As will be seen by reference to the above 
table of eompo^taon, such products are merely 
^gs from which the l>ulk' of water has been 
removed. If theTa^ooesS'C^ manufacture be such 


that the resulting product is palatable and 
keeps w^ell, the value of evaporated eggs for 
many purposes is evident. This material is 
used by bakers to some extent, as being eheaper. 
when fresh eggs are high in price. Since, if 
all the water be removed in preparing evapo- 
rated eggs, one pound of the dried product will 
furnish material equivalent to about four 
pounds of fresh eggs, and since desiccated foods 
have the S'd’.arii :ig»- over the fresh substances 
of reduced bulic, evaporated eggs are used in 
provisioning camps and expeditions. 

^ Egg substitutes have been devised which oon- 
sist of mixtures of animal or vegetable fats, 
albumen, starch or flour, coloring matter, and 
some leavening powder in addition to the min- 
eral matters similar to those found in the egg. 
Such products are designed to resemble eggs in 
composition. One has been manufactured from 
skim milk containing the casein and albumen 
of the milk, mixed with a little flour. It is 
put up in the form of a paste or powder. Other 
egg substitutes have been marketed which con- 
tain little or no albumen, but which apparently 
consist quite largely of starch, more or less 
colored, with some yellow substance. These 
goods, sometimes called “pudding** or “custard 
powder,” are specially recommended for making 
custards and puddings similar in appearance 
to those in which fresh eggs are used. There 
is no reason to suppose that such products can- 
not be made so that they will be wholesome 
and perfectly harmless; but the fact must not 
be overlooked that in the diet they cannot re- 
place fresh eggs, since they do not contain much 
nitrogenous matter or fat. This may be an 
important matter if such an egg substitute be 
used in the diet of invalids, especially if the 
composition of the egg substitute is not known, 
and it be employed with the belief that, like 
eggs, it contains an abundance of protein. 

^ EGG, or EIGG. An island of the Inner Heb- 
rides (q-v.) group, 12 miles off the west coast 
of Inverness-shire, Scotland, and 8 miles south- 
west of Sleat Point in Skye ( Map : Scotland, 
B 3 ) . It is about 6^ miles long and terminates 
on the southwest in the remarkable Scuir of 
Egg, which rises to 134$ feet. The upper 470 
feet of this hill is a mass or vein* of pitchstone. 
Some of the pitchstone forms straight, inclined, 
or- curved columns, wMeh vary in diameter from 
a few inches to nearly 2 feet. In the south part 
of the island is a large cave, entered by a narrow 
opening, through which but one person can 
creep at a time. Here, in the sixteenth cen- 
tury, a feudal laird of Macleodj ' to revenge an 
injury done to some of his clan, smoked to 
death all of the inhabitants (200 Macdonalds) 
of the island, who had hidden themselves in 
the cave. Pop., 250*. 

EGG, Augustus liEOPOLD (1816-63). An 
English genre painter. He was born in London 
and studied under Sass and at the Royal Acad- 
emy. He painted chiefly genre pictures and, 
like Leslie and Newton, chose his subjects from, 
literature and history. His pictures show a 
greater feeling for color than Leslie’s, but are 
without his humor, and in a scene from “Le 
Diahle Boiteux” (1844, Rational (Ellery ) he 
shows an execution superior to Newton’s. The 
influence of the Pre-Raphaelites is traced in 
“Pepys’s Introduction to Nell Gwynne” (1851). 
Among other noteworthy paintings are: “Peter 
the Great Sees Catharine for the First Time’^ 
(1850); Knighting of Esmond” (T«^ 



EGG-EBS 


514 


EGGA 

Gallery, London ) ; and “Katherine and Pe- 
tnichio^’ {I860}. In 1860 Egg became a Royal 
Academician. 

EG'GA. A town of Nnp^, in British Nigeria, 
West Africa, situated on the right bank of the 
Niger. Its commerce is Yery important and it 
has a considerable transient population. Tlie 
inhabitants, who number about 15,000, are 
chiefly engaged in trade. 

EGG-AND-BABT. A motive of ornament 
commonly decorating a convex molding or ovolo 
(q.v.), and consisting of an egg-shaped solid 
(ove) set in a frame, or “shell,” with a tongue, 
dart, or arrow hetween each pair of shells. It 
is allied to the bead-and-reel and water-leaf 
ornaments, was first used in Greek art as a 
painted motive on vase lips and architectural 
moldings, and was later carved on moldings 
of the Ionic order. It is common in Roman, 
Renaissance, and modern art, and occurs some- 
times in mediseval art. See Molding. 

EGG APPABATTJS. A group of three cells 
in the embryo sae of Angiosperms. One of the 
cells is the egg, and the two others are syner- 
gids, whose name suggests that they are of 
service in connection with the fertilization of 
the egg. 

EGGAB MOTM. See Eggee Moth. 

EGG BIBB. Any wild bird whose eggs are 
regularly sought as food by mankind; espe- 
cially, a gull or tern and, in particular, the 
sooty tern- See Teen. 

EGG COCBXE. The common edible cockle of 
Europe. See Cockle. 

EGG BANCE. A very old English dance, 
which was probably derived from the Saxons. 
Eggs were placed at certain intervals on the 
floor, and the dancer took his position and was 
blindfolded. The music used was the hornpipe, 
and to it the performer danced back and forth 
between the eggs without touching them. The 
positions of the eggs and the figures danced 
seem always to have been the same. A similar 
feat was very popular in Holland in the seven- 
teenth century, and the Valencians in Spain 
have much the same sort of a dance at the 
present time. 

EGG-BATING SNAKE. A remarkable little 
colnbrine serpent {Dmypeltis scahra) of South 
Africa, whose dentition and throat are specially 
adapted to the consumption of birds’ eggs, upon 
which this snake mainly subsists. It is a 
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Appearance of the snake {Dc^peUis scabra), with an un- 
broken egg in its gullet, showing the extensibility of jaws 
ind throat. 

slender little creature, prettily variegated, and 
about 2 feet in length. Its mouth has no teeth, 
3r at least a few very rudimentary ones, but has 
^about 30 of what may be termed throat teeth; 
these being the lower spines of the vertebrae, 
tvhich project into the oesophagus and are tipped 
svith enamel.” It lives in trees and feeds on 
the eggs of small birds, but, when pressed by 
lunger, will descend and rob hens’ nests; and 
:he elasticity of its mouth and throat is so 
^reat that it can take into them pigeons’ eggs 


with ease and even large fowls’ eggs. When 
the egg is fairly within the throat, the throat 
teeth cut through the shell, allowing all its 
fluid contents to be swallowed without the loss 
of a drop, after which the crushed shell and 
membranes are ejected. An illustrated article 
upon examples living in the Zoological Gardens 
of London may be found in the Field (London, 
1892), while a very exhaustive and illustrated 
treatise may be found in Fitzsimons, Snakes of 
South Africa (Cape Town, 1912). 

EG'GEBING, JiXLius (1842- ). An Eng- 

lish Sanskrit scholar. He was born at Heck- 
lingen, Germany, and was educated at Breslau 
and Berlin (1862-66). Within a year after his 
graduation he went to England, where in 1869 
he was appointed secretary and librarian of the 
Royal Asiatic Society. In 1872 he became pro- 
fessor of Sanskrit at University College and 
three years afterward was called in the same 
capacity to Edinburgh. His publications in- 
clude: The Gatapatha'Brahmana, Translated 
according to the Te(rt of the Mddhyandina 
School (vols. i-v in “Sacred Books of the East,” 
1882-85) ; Catalogue of Buddhist Sanskrit 
Manuscripts in the Possession of the Royal 
Asiatic Society, with Cowell (1875) ; the article 
“Sanskrit Language and Literature,” in the 
Encyclopcedia Britannica (1887) ; Catalogue of 
Sanskrit Manuscripts in the Library of the India, 
Office (7 parts, 1887-1904) ; and editions of 
Yardhamana’s Canaratnamahodadhi (2 parts, 
1879—80), the Katantra (6 books, 1874—78), 
and of the Konva Satapatha Brahmana (1902). 

EGGEB, Emile (1813-85). A French 

classical scholar, born in Paris. After holding 
various professorships of ancient languages, he 
was professor of Greek literature at the Faculty 
des Lettres of the University of Paris from 
1855 to 1884. Among his best-known works 
are: La poetique d^Aristote (1850), probably 
his most interesting work; Notions el4men- 
taires de grammaire compariCy the earliest work 
of its kind in Europe (1852) ; Memoires d’his- 
toire ancienne et de pMlologie (1863) ; and 
his masterpiece, L^Hellenisme en France (1869), 
dealing with the influence of the Greek upon 
the French language. He wrote much on Greek 
papyri and on Greek inscriptions and was a 
frequent contributor to the Memoires de TAca- 
demie des Inscriptions, the Journal de VIn~ 
struction Puhlique, Revue des Deux MondeSy 
and to the Journal des Savants, of which he 
became editor in 1871. He was a member of 
the Academy of Inscriptions and an officer of 
the Legion of Honor. Consult Bailly, Notice 
sur Emile Egger (Paris, 1886), and Sandys, 
A History of Classical Scholarship, vol. iii 
(Cambridge, 1908). 

EGGEB MOTH. A bombycid moth of either 
the genus Lasiocampa or Eriogaster, The 
name is chiefly in use among British lepidop- 
terists and is often spelled eggar. 

EG'GEBS, Jakob, Baron (1704-73). A 
Swedish soldier and military author, born at 
Dorp at, Livonia. In 1722 he entered the service 
of Sweden and devoted himself to the study 
of the science of fortification. He subsequently 
served Poland, Hesse (1735), Saxony, and 
Sweden (1742) where he was quartermaster- 
general and adjutant to the King and served 
in the campai^ against Russia in 1742—43. 
He was again in the Saxon army in 1744 and 
then in the French. He became a Swedish 
baron in 1772. His description of the siege of 
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Eergen-op-Zoom, Journal du siege de Bergop- 
zoom (1750), which he witnessed as a volunteer 
in the French army, is a vivid portrayal of 
that ■' ’“j'j'g'*!' I ‘I L. In 1751 he published an 
improA'i* of Desbois’s Dictionnaire mili- 

taire, which was followed in 1757 by an inde- 
pendent work, entitled Neues KHegs-, Jn- 
genieur-, Artillerie-y und Ritter- Leatikon, 

EGGEISH (so called from the shape when 
inliated ) . A globefish, especially Tetrodon 
turgidus. See Globefish. 

EGKGLESTOFT, Edward (1837-1902). An 
American novelist and historian. He was bom 
at Vevay, Ind., Dec. 10, 1837, the son of a 
lawyer. Of delicate health in childhood and 
largely self-educated, he began life as a Metho- 
dist circuit rider and was then agent in Min- 
nesota for the Bible Society, doing such pastoral 
work as his health permitted and engaging in 
other pursuits as opportunity offered. In Y?06 
he went to Evanston, III., and for a time edited 
a children’s paper. In 1867 he removed to 
Chicago and edited the Sunday School Teacher^ 
gaining national reputation as manager of 
Sunday-school teachers’ institutes and as a 
speaker at Sunday-school conventions. Mean- 
while he contributed with increasing frequency 
to the Kew York Independent, in 1870 became 
its literary editor, and soon afterward super- 
intending editor, a post that he resigned to be- 
come editor of Hearth and Home, which again 
he gave up for a Brooklyn pastorate (1874-79), 
finally retiring to a country place on Lake 
George and devoting himself to literature. He 
had already made southern Indiana peculiarly 
his own in fiction by his racy Hoosier School- 
master (1871), a great success, appearing first 
in Hearth and Home. He followed this up 
with other novels, some of them quite popular: 
The End of the World (1872; reissued in an 
illustrated edition, 1908) ; Mystery of Metropo- 
lisvUte (1873); The Oirouit Rider (1874); 
Roxy (1878). He now b^an, with the help of 
bis daughter, Mrs. LaHie E. S^lye, the publica- 
tion of Juvenile biographies of American In- 
dians; Teoumseh (1878); Poeahontas and Pow- 
hatan (1879); Brant and Red Jaaket (1879); 
Montezuma (1880). In 1883 be returned to 
Indiana fiction in T?w Hoosier School Boy, 
continuing with The Graysons (1888), The 
Waith Boctor (1891), Buffets (1893). His bio- 
graphical studies led him to a wider study of 
American history, in which he was mainly in- 
terest^ during his last years. Among his works 
in this field are A Household History of the 
United States (1888) and a series of volumes 
on the development of American society. The 
Beginners of a Ration (1896), and The Tremsit 
of Civilization (1900)-— which are marked by a 
very minute knowledge of Colonial life and 
thought, and with th^ attractive style are 
among the best of recent American hi^^torics, 
ipj spite of a certain want of svnipathy with 
the mental attitude of the epochs de^*rihed. 
In 1900 Eggleston was president of the Ameri- 
can Historical Association. Consult O. C. 
Auringer, Friendship's Grown of Yerse (Clinton, 
N. Y., 1907). 

George Cast (1839-1911). 
Ah Amearfcan editor, novelist, and miscellaimous 
writer, brother of -Edward h^gleston. He was 
bom at Ind., and was educated at As- 

bury Univer^fey, In^, and Biehmond Oolite, 
Va. He studied law, practiced, and served in 
the Confederate army throughoti the Civil War. 


In^ metropolitan journalism he served as raan- 
aging editor of Hearth and Home (1871-74); 
editor of American Homes (1874-75); literary 
editor of the Xew York Evening Post (1875- 
81) ; literary editor of the Oofnmercial Adver- 
tiser (1884), later its editor in chief (1886— 
89), and finally a member of the staff of the 
World. He wrote A ReheVs Recollections 
(1874) and also numerous books for the young. 
More important are such novels as: Southern 
Soldier Stories (1890) ; The Last of the Flat- 
Ifoats (1900); A Carolina Cavalier (1901); 
Borothy South (1902); A Daughter of the 
South (1905); Life in the 18th Century 
(1905); Our First Century (1905). Later 
works are History of the Confederate War (2 
Yols., New York, 1910), and Recollections of a 
Varied Life (New York, 1910). 

EGGMTTHCL. See Eckmuhl. 

ECKS-PLANT (Solanum melongena) . A plant, 
native of the tropics, usually less than 2 feet 
high, with stem partially woody; the fruit 
somewhat resembles an egg in shape, and varies 
from the size of a hen’s egg to 6 or even 8 
inches in diameter, in color generally purple, 
white, or yellow. The fruit is much used as a 
vegetable in warm countries, especially in the 
East Indies. It is successfully grown in the 
northern portion of the United States when 
started in a hotbed. The white-fruited varieties 
are said to be most popular in Europe, but in 
America the black and purple varieties are 
most in favor. The early dwarf purple is an 
especially good variety for the Northern States. 
The New York purple and black Pekin are 
excellent shipping varieties. The plant grows 
■well in the South on almost any good soil and 
gives better resul-ts with commercial fertilizers 
than with fresh barnyard manure. Eggplants 
should be well thinned out in the seed bed and 
kept growing vigorously. They tend to make 
rather slow growth the "first few weeks and are 
easily stunted through neglect during this 
period. 

Diseases. . The diseases to which 
the ^gplant is subject are neither numerous 
nor very destructive, although at times they 
become epidemic, scarcely a plant escaping. The 
anthracnose (q.v.) {Glcpospomum melongena} 
attacks the fruits, producing small sunken areas 
which contain minute pink blotches. A mold 
iBotrytis fascicttlaris} attacks the fruit, caus- 
ing a rapid softening in spots, accompanied 
with a gray mold on the surface. A leaf spot 
due to the fungus Phyllosticta hortomm at- 
tacks the leaves, causing the tissues to turn 
brown, dry up, and fall away, leaving ragged 
holes. The fruit may also be attacked by this 
fungus, after which soft, sunken patches ap- 
pear. The disease ^reads until the entire fruit 
is a rotten mass. All these diseases may be 
ehe<^edL in their spread by the use of any 
of the standard fimgicides, e-g., ^Bordeaux mix- 
ture. A bacterial disease caused by Bacillus 
salamaoemum is sometimes very destructive. 
For illustmtion, see Pla-te of Vixjetables, 
Gakdesst. 

EGG PO W DEES. See Egg as a food. 

EGGGHEXiXi CHENA. A very thin and trans- 
lucent variety of china, originally made in 
China, but n ow p roduced in European factories. 

EGG TOOTH. A hard, sharp prominence 
on the tip of the beak or nose of embr^^o birds 
and egg-bom reptiles, enabling them to break 
throuOT the egg^ell at hatching time witiwjftd 
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injury to the organ. It is described by Xewton 
as composed of calcareous matter, not connected 
with the underlying bone, deposited^ in the 
middle layer of the epidermis of the tip of the 
upper mandible (of birds). In both birds and 
reptiles it peels off and is dropped soon after 
the hatching. An analogous arrangement ap- 
pears in the great jaws of certain insects, used 
only for freeing themselves from their cocoons; 
and Darwin, Origin of Species (London, 1882), 
bases an argument for his theory of natural 
selection upon the existence of such temporary 
structures, serviE.ir a l I Miiiortant service 

only once in an a'ih’"sir-. l‘'< i '!*’■■, pointing out 
that a small superiority of equipment in this 
respect might alone save the life of the animal 
at the critical moment of its att* to 

escape from the egg, and that en- 

dowed would he most likely to survive and 
perpetuate this useful feature. 

EGrHAlMC, ^g^am. A village in the northwest 
of Surrey, England, on the right bank of the 
Thames, 21 miles west- southwest of London 
(Map: London, F 2). In the vicinity are 
Hunnymede (q.v.) and Cooper’s Hill, which was 
rendered famous by Denham and Pope. Pop., 
1901, 11,895; 1911, 12,551. 

EGIDY, a-ge'd$, Christoph IMoeitz voh 
(1847-98). A Derman soldier and writer on 
ethical topics. He was born at Mainz, entered 
a Brandenburg regiment as lieutenant in 1865, 
and a cavalry regiment of the army of Saxony 
in 1868. He attained the rank of lieutenant 
colonel in 1889 and in 1890 retired from the 
service. His pamphlet, JEmste Gedanken 
(1890), was widely circulated, aroused much 
discussion and comment, and was the basis of 
the so-called Egidy Beicegung (movement), 
which in a rather ill-defined way sought to 
effect a nonsectarian and undogmatie Chris- 
tianity. Weiteres zu den Ernsten Gedanken 
(1890) and Ausbau der Ernsten Gedanken 
(1891) were supplementary, and in 1892 a 
quarterly, Einiges Ohristentum, appeared at 
Kiel (from 1899 at Berlin as C ’y with 

the title Emstes Wollen). < ■“ Di !■ -imans 

and Miilberger. Moritz von Egidy ^ sein Lehen 
und Wirhen (2 vols., Dresden, 1900). 

ECKELIi SKAIiliAGlEIMSSOlT (c.900-983). 
An Icelandic skald. His parents were among 
those who were forced to emigrate after Harold 
Fairhair’s victory at Hafrsfjord. Egill entered 
the service of the English King Athelstan in 
925 and fought under him for several years. 
He returned to Norway after Harold’s death 
and revenged himself upon his successor, Erik 
Bl6d5x (Blood ax), by killing his son in 934. 
Afterward he was taken prisoner by Erik and 
only regained his liberty by composing a num- 
ber of stanzas praising that King. This poem, 
which was called Bofudhlausn (The Eedemp- 
tion of the Head), was partly translated jnto 
Swedish by Sorenssen ( 1866 ) ; and by Akerblom, 
1899. TTis greatest saga, Bonatorrek, was com- 
posed on the death of Ms favorite son. It is 
full of the bitterest grief and an unquenchable 
pride. He also composed a saga to celebrate 
his friend Arinbjom, the Arinhjarnardrdpa 
(975), translated into Swedish by Bjorlin in 
1864, and the Bhjaldardrdpa (970). The fa- 
mous Icelandic poem called ‘‘Egill’s Saga,” 
which some critics suppose to be by Snorri 
Sturluson, ' is a glowing description of EgilPs 
career and contains the above-mentioned poems. 
CJonsult Jdnsson’s edition of this saga (Copen- 


hagen, 1886-88, and 1894, translated by N. M. 
Petersen (1862), new ed. by Dahlerup and 
Jonsson (1901), and Halle, 1894). 

EaiESSOH, a^gil-s6n, Svehstbjoen (1791- 
1852). An Icelandic philologist, born in Ice- 
land. After completing a course of study at 
the University of Copenhagen he returned to 
Iceland. For several years he was rector of the 
Latin school at Reykjavik. He retired in 1S51. 

■ •• -s best knowm by his dictionary of 
• I- poetry {Lexicon Poeticitm Antiques 

Lingucs Beptentrionalis, 1860). He also pub- 
lished a number of articles on Old Norse and 
an edition of Snorri’s Edda (1848-52). 

EGINA. See .Egina. 

EGINHAHD, eg^in-hard. See Einhard. 

EGKLAMOHE, SlR. One of the I^ights of 
the Round Table, and the hero of a popular 
ballad which tells of his slaving a terrible 
dragon. 

EGKLANTIHE (Fr. eglantine, from OF. ai- 
giant, aiglent, Portug. aguilen, sweetbrier, from 
Lat- aciileus, thorn, from acus, needle). A 
name given to two species of rose and some- 
times, erroneously, to honeysuckle- The first 
species, Rosa ruhiginosa, is a dense shrub, often. 
6 feet tall, the stems of which bear hooked 
prickles, dark-green leaves, and, in June, bright- 
pink, short-stemmed, sweet-scented flowers, fol- 
lowed by orange-red or scarlet fruits. It is a 
native of Europe, but has become naturalized 
in many parts of the eastern United States and 
Canada. Some of its cultivated double forms 
and some of its hybrids with other species 
of rose are very attractive. The second species, 
Rosa eglanteria, is a West Asian shrub, with 
long climbing stems, bearing straight prickles, 
dark-green leaves, and, in June, yellow flowers, 
which have to many persons an offensive odor. 

EGEAHTIETE, a'glan-ten', Madame. The 
prioress of Chaucer’s Canterbury Tales, 

EGLESTOH, Thomas (1832-1900 ). An Amer- 
ican mineralogist and . born in 

New York City. He graduated from Yale and 
from the Ecole des Mines in Paris in 1860. 
In 1861 he was placed in charge of the mineral 
collections of the Smithsonian Institution. In 
1863 he submitted to the trustees of Columbia 
College a plan for a school of mines in New 
York City, and from the opening of the school 
in 1864 to 1897 Egleston was professor of 
mineralogy and metallurgy. This was the first 
American institution for practical instruction 
in mining and metallurgy. In 1866 he directed 
a geological and agricultural survey of the first 
100 miles of the Union Pacific Railroad. He 
also served as a United States commissioner to 
examine the Atlantio coast fortifications in 
1868 and was a juror of the International Ex- 
position at Vienna in 1873. The French govern- 
ment honored him with the decoration of the 
Legion of Honor in 1890. He was one of the 
founders of the American Institute of Mining 
Engineers (president in 1886) and also of the 
American Metrological Society and was vice 
president of the New York Academy of Sciences 
(1869-81). His publications inclilde: Tables 
for the Determination of Minerals (1867) ; 
Metallurgical Tables on Fuels, Iron, and Steel 
(1869); Lectures on Mineralogy (1871): The 
Metallurgy of Gold, Silver, and Mercury in the 
United States (1887) ; A Catalogue of Mirh 
erals and their Synonyms (1889). * 1 

EGEI, a'gl$, Johann Jakob ( 1825 - 96 ). A 
Swiss geographer- He was bom at Uhwi^^-' 
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Laxxfen in the Canton of Zurich and after teach- 
ing at various schools was in 1883 appointed 
professor of geography at the University of 
Zurich- He may be said to have been the 
founder of the science of geographical nomen- 
clature. His principal works devoted to this 
subject are: Xo7nina> Geographica, Versueh 
einer allgemeinen geographischen Onomatologie 
(2d ed., 1893) ; Geschichte der geographischen 
i^amenhunde (1886). Among his other works 
are: Qeographie fur hohere Volksschulen 

(1857; 8th ed., 1887); Neue Sckweizerkunde 
fSth ed., 1890); Neue ErdJcunde (8th ed., 
1894) ; Neue Handels-geographie (5th ed., 
1892), Der Volkergeist in den geographischen 
Namen (1894). 

EGKXliQrTON AJND WINTON, Archibald 
William Montgomerie, Earl of (181‘2-Gl). 
An English politician. He was bom in Palermo, 
Sicily, was educated at Eton, and succeeded his 
grandfather as Earl of Eglinton in 1819. He 
was an enthusiastic sportsman and won the 
Derby and the St. Leger with Flying Dutchman 
in 1849- In 1839 he carried out the celebrated 
tournament at Eglinton Castle, Ayrshire, de- 
scribed by Disraeli in Endymion. He did much 
for the game of bowls and in 1857 gave a gold 
bowl and the Eglinton cup as an annual trophy. 
He was Lord Lieutenant of Ireland in 1852 and 
again in 1858-59. He was very popular in 
Gotland and in 1852 was elected lord rector of 
Glasgow and of Marischal College, Aberdeen. 
Hc became Earl of Winton in the peerage of the 
Lmited Kingdom in 1859. There is a statue of 
him in Ayr. 

ECKIiOir. 1. A king in Moab, who, accord- 
ing to Judg. iii. 12-30, oppressed Israel for 18 
years and was assassinated by the Benjaminite 
Ehud (q.v.). 2. An Amorite city mentioned in 
Jo&h. X, 36; xii. 12, xv. 39. Its King, Debir, 
is represented as joining the league against 
Joshua that was led by Adonizedek (q.v.). The 
city was evidently nci far from Lachish. It 
haa been identifi^ with the modem Khirbet 
Ajlan, 2. miles north of Tell el Hesy, and with 
Tell Kejileh, 3 miles south of this place. 

EGMOND, Count. See Egmont, LAMOEAi. 

EGKBCONT. A fei^dy by Gk>ethe, published 
in 1788. Its plot centres about the revolution 
in the Netherlands in the middle of the six- 
teenth century. 

EGMONT, JoosT van (1601-74).. A Dutch 
portrait and historical painter, bom at Leyden. 
He was a pupil of Caspar van den Hpeeke and 
afterward studied under Kubens, for whom he 
painted the ^Tiast Supper’’ in the cathedral at 
Malines. Later he went to Paris, worked with 
Vouet, and was appointed court painter to Louis 
XIII and Louis XIV. He was one of the first 
12 members of the Acad4mie Koyale de Pein- 
ture, founded in 1648. In 1653 be returned to 
Antwerp, his son Constantine, with whom he is 
sometimes confounded, remaining in Par^. He 
designed many cartoons of historical subjects 
for tapestries and painted a large picture of 
the genealogy of the counts of Egmont, but is 
best known for his portraits in the style of 
Van Dyc^. They include Philip TV of Spain 
and the Archduke Leopold Wilhelm (Vienna) ; 
Maria Aldegomde^ Jan Comelis, and Alexander 
Gouhon as ohildTen (Antwerp Museutn). 

BGMONT, or LiA.MOEA.ij, C^ounti, 

Pbxncb: of Gavbe .(1522-68) . A Flemish general 
and state sman, at the castle of La Hamaide 
±a Hamaulh He auoeeeded Ms elder brother 


Charles in the title and estates in 1541, accom- 
panied Charles V on the Algerian expedition in 
the same year, and followed that monarch after- 
ward in all his campaigns against Francis I. 
His bravery and devotion* were rewarded in 1546 
with the order of the Golden Fleece. The year 
previously he had married Sabina of Bavaria, 
the sister of the Elector Palatine, with great 
pomp in the presence of the Emperor at Speyer. 
In 1554 Egmont was sent to England to negoti- 
ate the marriage between Mary and Philip. 
After the accession of Philip II he commanded 
the cavalry in the battles of St. Quentin and 
Gravelines (qq.v.) ; and when Philip finally re- 
turned to Spain, he left Egmont as Stadtholder 
of Flanders and Artois. When Margaret of 
Parma, against the will of the Protestant party, 
was made Regent General of the Netherlands, 
Egmont and the Prince of Orange entered the 
Council of State and opposed the ultra- Catholic 
policy of Cardinal Granvella and the Regent. 
On Egraont’s threatening to resign Granvella 
was withdrawn from tlie Low Countries, and in 
1565 the Count visited Philip at Madrid and 
departed homeward full of confidence in the 
King. But the reactionary edicts of Granvella 
were ordered to be enforced with more severity 
than ever, and the people were roused to rebel. 
W^hen the insurrection broke out, Egmont op- 
posed the Radical party, banded in the ^^Beggars’ 
League,” as it was called. He seems to have 
remained neutral even when, in April, 1567, his 
bitter enemy and rival, the Duke of Alva, was 
sent as lieutenant general to the Netherlands. 
(See Alva.) The Prince of Orange and other 
chiefs of the insurrection left the country, 
while Egmont, wishing to save his private prop- 
erty, remained, thinking his Icyalty and services 
had secured his safety. He appeared to have 
gained Alva’s confidence, when suddenly, after a 
sitting of the Council, he and Count Horn were 
seized and carried to the citadel of Ghent. The 
Estates of Brabant sought to withdraw them 
from the Bloody Tribunal, as it was called, 
instituted by Alva, and Egmont, as a knight of 
the Golden Fleece, denied its competency. His 
CJountess pleaded earnestly in his behalf, and in- 
tercession from the highest quarters was made 
to Philip. At his trial he was accused of having 
favored the enemies of the Catholic religion and 
of plotting the overthrow of the King. Ninety 
charges were brought against him, which he did 
not trouble himself to answer in detail, but pro- 
tested his innocence, and showed clearly that he 
had b^n a loyal subject and faithful counselor 
of the King. Nevertheless, he was condemned to 
death by Alva and his t<K)ls, and on June 5, 
1568, was executed in the great square of 
Brussels at the same time as Count Horn. Their 
death made them martyrs to the cause of liberty 
in the Netherlands, and in 1865 a monument by 
Fraiken was erect^ to their memory at Brus- 
selsrf“ Goethe has made Egmont the hero of one 
of his ^^t tragedies. One of the best brief 
accounts of Egmont is given by Schiller in his 
Ahfdll der Ni^erlande, Consult: Motley, Rise 
of the Dutch Republic (London, 1861) ; Blok, 
History of the People of the Netherlands, voL 
iii (New York, 1906} ; Juste, Le eomte d'Eg- 
•mont et le comte de Homes (Brussels, 1862} ; 
De Bavay, Frocks dM eomte Egmont et pieces 
justifteatwes (ib., 1853); also the published 
i-orn»-p(nul\T'C(^ of Philip II and of Margaret of 
Parma^- 

EGNATIA See Fasano. 
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EGNATIS. See Gnatis. 

E^'GO { Lat., I ) . A term much used by pMlos- 
opliers to denote the conscious self or person, 
especially when idealistically conceived as the 
metaphysical subject whose activity is supposed 
to give rise to the world of experience. 

E'GOISM. A term formerly sometimes ap- 
plied in philosophy to any view that was sup- 
posed to make the individual self the only reality 
knowable. It is now used almost entirely in an 
ethical sense as an antonym to altruism (q.v.). 
It denotes either the practical attitude which 
makes one’s own private welfare the sole end of 
one’s endeavor, or the theoretical view that such 
an end is the only one reasonable or possible. 
See Ethics. 

E'GB/ET (Pr. aigrette, diminutive of dialec- 
tic egron, OF. hiron, Fr. heron, heron), A name 
often given to various species of heron (q.v.), 
particularly those of white plumage which, at 
least during the breeding season, have the 
feathers on the lower part of the back length- 
ened and their barbs loose, so that this part of 
the plumage is very soft and flowing. These 
plumes are used for ornamental purposes. (See 
Aigrette.) In old English bills of fare the 
“egrittes” which are mentioned are not herons, 
but lapwings. Two species of egret are knowm 
in Europe — a large one {Ardea alha) and a 
small one {Ardea garxetta). In the southern 
United States three species of heron are known 
as egrets — the American egret {Herodias 
egretta), the snowy egret {Egretta candidis- 
sima), and the reddish egret {Dichromanassa 
rufescens). All three were formerly abundant 
to a remarkable degree in Florida, but are now 
rare, owing to persistent destruction of them in 
the breeding season for the sake of their plumes. 
Few chapters in American ornithology are so 
sad as the story of the slaughter of Florida’s 
herons to supply the demands of an inexcusable 
and barbarous fashion. The setting aside by 
both the government and by private individuals 
of islands and large tracts of marshlands has 
probably insured the perpetuation of these beau- 
tiful birds. The re^ldi.'.h egret is of special 
interest because it illustratos tiu* curious phe- 
nomenon known as dichromatism, some of the 
birds being pure white, while others are dark- 
bluish-slate color, and this difference does not 
seem to be connected with age, sex, or season. 
Consult Hornaday, Our Vanishing Wild Life 
(New York, 1913). See Dicheomatism ; Heron; 
and Colored Plate of Waders. 

EGXJISH EI M, a''gis-him. An archaeological 
station near Colmar, Alsace, at which fragments 
of a human skull of Neanderthal type were 
found. CoxiBwlt, Le 'prehistorique (Paris, 1900). 

EGXTSQXJIZA, a'gbos-ke's^, Juan Bautista 
(1845- ). A South American politician and 

a president of Paraguay, born in Asuncibn. In 
the war against Brazil, Argentina, and Uruguay, 
he rose to be a lieutenant colonel. Subsequently 
he became Secretary of War and general. In 
1894, following upon the summary deportation 
to Buenos Aires of President Gonzalez, he was 
elected President of the Pepuhlic for the term 
ending in 1898. His administration was in the 
main peaceful and progressive, although he so 
managed the dispute with Bolivia over the 
boundary line that war was averted chiefly by 
the PUCCC-- of the revolution that forced him 
out of office. 

EGYPT. A country occupying the northeast 
corner of Africa. Egypt proper extends- from 


the Mediterranean south to lat. 22° N. (For 
an account of the agreement between the British 
and Egyptian governments, Jan. 19, 1899, see 
Sudan, Anglo- Egyptian.) The boundary on the 
east is the Red Sea and on the extreme north- 
east Syria. This northeastern line falls within 
the Sinai Peninsula and was finally approved 
on Oct. 1, 1906, by a Turco-British convention. 
The west boundary separates Tripolitania from 
Egypt and is not yet (July, 1914) delimited, 
but negotiations between England and Italy are 
in progress for its final settlement. The oasis 
regions in the eastern third of the Libyan Desert 
belong to Egypt. The northernmost point of the 
country is in lat. 31° 40' N. Eg^t thus ex- 
tends 675 miles north and south, with a general 
breadth of about 500 miles. Its area is about 
400,000 square miles, but the cultivated region 
in the Nile valley and Delta includes only 
about 10,000 square miles, about 9,000,000 people 
being crowded into a space about as large as 
the area of New Hampshire. About 92 per cent 
of the entire population consist of Moham- 
medans. The remaining 8 per cent consist of 
Christians and about 40,000 Jews. Of the 
Christian churches the Coptic Orthodox has by 
far the largest number of adherents, — about 
665,000. 

Topography. Egypt is a part of the great 
desert zone of North Africa. Four natural 
features distinguish parts of the country from 
the expanses of sand that stretch away in all 
directions. West of the Nile, in the barren 
wastes of the Libyan Desert, many little regions 
of depression occur where the surface is below 
sea level, or only a few hundred feet above it. 
Oases constitute the only centres of settlement 
in these regions. Their water is derived by in- 
filtration from the Nile or from other sources 
of subterranean supply, Jof, in the Kufra 
group, was the home of the Senussi Mahdi, whose 
followers, in various parts of Africa and Asia, 
number some millions of Mohammedans. (See 
Mohammedanism; Senussi.) The second dis- 
tinctive feature lies to the east of the Nile — 
a district of mountains. The roughly oblong 
piece of country between the Nile and the Red 
Sea, with Cairo and Suez as its northern, and 
Assuan and Berenice as its southern corners, 
is a mountainous desert, 150 miles broad, rising 
gradually from the Nile over sandy wastes and 
hills of s-<MOTulary formation for 100 miles, where 
the olovaiioTi is about 2000 feet. Down the 
centre runs a main ridge or backbone of granite 
or primary rocks, from which the desert slopes 
more steeply and evenly to the sea. Clouds 
hang around the tops of these moimtains in 
winter, and there is sufficient precipitation to 
provide water and herbage for the scanty fl-ocks 
of the Bedouins. Along the Red Sea is a Mne of 
jagged mountains whose highest summit is about 
7000 ' feet. The third distinctive feature lies 
south of Assuan — ^a region of desert hills and of 
pitiless sand plains, the northern part of the 
Nubian Desert. This district is bordered on the 
west by the Nile with its thin fringe of vegeta- 
tion. The fourth distinctive feature is the valley 
of the Nile. 

The First Cataract, the only one in Egypt, is 
just south of Assuan. The course of the Nile 
from the southern boundary of Egypt to the sea 
is about 800 miles. The Lower Nile, from Assuan 
to Cairo at the head of the Delta, is much 
visited by tourists. This riverain region, fer- 
tilized by flood waters and irrigation canals for 
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an average breadtli of 9 miles, yields large crops. 
The Delta, from Cairo to the Mediterranean, 
covered with a network of navigable streams 
and irrigation canals, is the garden of Egypt. 
Most of the population and i.’' ■ ’ rests 
are grouped here, with Cai* ■, i ; = and 

administrative centre, on one sid^ and Alex- 
andria, the chief port and commercial centre, on 
the other. On the west side of the Nile, south- 
west of Cairo, is the depressed valley of Fayum, 
a fertile tract, in the northern part of which is 
the lake called Birket-el-Kerun. 

Climate. In the southern part of Egypt there 
is considerable rainfall; over a large part of 
Lower Eg;^t there is practically no rain. On 
the immediate shores of the Mediterranean, how- 
ever, there is some precipitation, owing to 
proximity to the sea. Thus, at Alexandria, on 
the coast, the rainfall is on the average 8^ 
inches, while at Cairo, at the head of the Delta, 
it is but 1 inch. There are great differences in 
temperature. Near the sea, where its influences 
are felt, the temperature rarely reaches the 
freezing point, while sometimes during the 
prevalence of the land wind from the south, the 
Khamsin, it has been known to reach 114° F. 
In Lower Egypt, where desert conditions prevail, 
great contrasts of temperature are observed. 
Through out this region the air is extremely 
dry, and the sky is clear, the average annual 
cloudiness being not over 20 per cent. The 
winds blow from the north and northwest dur- 
ing the fall and winter, but in the spring and 
summer are often from the south. The hot 
south Khamsin blows chiefly during April and 
May. There are two seasons — a hot season from 
May to September and a cool one from Novem- 
ber to March. October and April are transition 
periods. In the Nile valley distinction is made 
between the period of inundation from July to 
October; the planting season from November 
to March, and the summer from March to 
July. 

Flora. The date palm and sycamore are the 
chief trees of E^pt, but all the tropical fruits 
which flourish in a dry climate are found. 
Among these are lemons, oranges, and figs. 
Tamarisks and thorny aeaeias occur in the less 
dry deserts. Egypt is renowned in the Levant 
for its vegetable^, the coimtry’s damp soil favor- 
ing their grovtii admirably. Many species of 
trees have been introduced, and where they can 
obtain sufficient moisture they thrive well. 
There are no forests. Clover, grains, and cotton, 
the latter constituting the country’s most im- 
portant agricultural product, are extensively 
grown in the watered region, and in the Delta 
region rice and sugar cane. Tobacco might be 
a large crop, but its cultivation has been pro- 
hibited since 1890. Durra, the almost extinct 
papyrus, and the lotus are characteristic Egyp- 
tian plants. Many of the khedives have en- 
couraged tree planting. A splendid shade* tree 
known as the lehbek {Albizzia I elide) been 
introduced in the valley of the Nile, it attains 
a height of 80 feet in half the number of years. 

Eamna. Considered with respect to its ani- 
mals, Egypt, is essentially u fMri (u ruroj-e a 'id 
not at .all Ethiopian, it i-. in fan, like »••(• 
whole souths shore of the Mediterranean, classed 
as a part of the Palearctic Province. ( See Dis- 
tribution OF Animals.) Perhaps no equally 
.extensive part of the world has witnessed so 
great a change in its faun-a as has- occurred in 
tjie lower valley of the ^ile during the 6000 


years that it has been the seat of historical 
human occupation. Originally, no doubt, a large 
area, if not the whole breadth of the country on 
both sides of the Nile, was clothed with forests, 
which sustained a great variety of animals that 
disappeared with the destruction of the trees; 
and, on the other hand, some of the most 
characteristic of the animals of modern Egypt 
have become so only through man’s occupation. 
Anciently many of the animals of the tropical 
Nile followed the river down to its Delta, in- 
cluding the elephant and hippopotamus. Croco- 
diles abounded within historic times, but have 
long been absent below the cataracts of the 
Nile. The river still furnishes a great variety 
of fish, few of which, however, are desirable for 
the table. Among them is the strange ganoid 
bichir (q.v.). Many varieties of waterfowl and 
wading birds, mainly the same as, or closely re- 
lated to, European forms, move with the seasons 
up and down the river. Birds of prey are 
especially frequent in Egypt, where kites abound 
in the towns and do an important service 
towards^ keeping them clean. In winter hosts 
of familiar European birds are present. Several 
species of antelope, now becoming rare, such as 
the addax and oryx, approach the Nile from the 
Sahara. The wild ass is still to be seen in the 
remoter southern parts. Egyptian horses have 
an ungainly appearance, but are exceedingly 
hardy. Snakes are common, among them the 
deadly asp. The desert supports jackals and 
foxes (fennecs), and packs of striped hyenas 
haunt the caravan trails and neighborhood of 
rural villages. Lions are no longer to be seen 
except on the borders of the Sudan or in the 
rough mountains along the Red Sea near Abys- 
sinia. Leopards are somewhat more numerous. 
Among the domesticated animals is the ichneu- 
mon. Camels are found in the large desert 
areas. Their flesh is highly relished in the flat- 
lands. Oxen are used for plowing throughout 
Upper Egypt. Goats and fowls are very 
abundant. 

Geology and Mineral Resources. Egypt has 
no geological features distinct from those com- 
mon to the rest of Africa. The fundamental 
igneous and metamorphic rocks which underlie 
the horizontal strata of the Sahara and the 
Sudan extend across the Nile into the Arabian 
Desert and are prominent in the range of moun- 
tains lying along the western shore of the Red 
Sea. These rocks in many places support a 
sedimentary cap called the Nubian Sandstone, a 
formation that also appears in various locali- 
ties on both banks of the Nile. In Lower Egypt 
Cretaceous and Tertiary limestones are exten- 
sively developed. The quarries of Egypt in 
ancient times produced great quantities of gran- 
ite, porphyry, sandstone, and limestone, suitable 
both for building and for sculptural purposes; 
but they are now worked only intermittently. 
In other respects the mineral resources of the 
country are limited. The salt marshes of the 
Delta produce salt, soda, and alum, and some 
saltpetre is manufactured. The gold mines, 
which, according to ancient records, were worked 
as early as 2^00 b.c., have been rediscovered in 
the crystalline rocks of the rugged mountains 
east of the Nile where abundant evidences of the 
old workings are found. Most of the auriferous 
quartz veins are found in the lower ranges. 
Petroleum has been discovered about 190 miles 
south of Suez close to the Red Sea coast. Cop- 
per mines, which are known to have been worked 
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by the EG’^v'ptiaii kings of the early d%Tiasties, are 
known in'tlie Sinai Peninsula. 

Agriculture. Egypt is essentially an agri- 
cultural country, two-thirds of the inhabitants 
with declared occupations being engaged in farm- 
ing. It differs widely in this respect from most 
other countries by reason of its dependence on 
the annual overflow of the Nile or artificial 
irrigation. (For a description of this river and 
its floods, see Nile.) Since the British occupa- 
tion in 1882 ' ■ ''•ress has been made to- 
wards the full of the annual overflow, 

bv the construction or improvement of huge 
dams, particularly the Barrage at the head of 
the Delta, which raises the level of the river and 
permits the perennial irrigation of a large part 
of the Delta lands. The soil, when irrigated, is of 
extraordinary fertility, owing to the amount of 
organic matter contained in the waters of the 
Nile. Three crops a year may be raised wher- 
ever perennial irrigation is supplied. The crops 
in the winter season (December to March) , when 
the Nile carries water in excess of actual needs 
of agriculture, are wheat, beans, barley, vege- 
tables, and clover. The crops of summer (April 
to July) are cotton, sugar cane, millet, rice, 
vegetables, and fruit. This is part of the sea- 
son when the river is at its lowest. There can 
he little summer tillage excepting where peren- 
nial irrigation is supplied. The crops of the 
flood season are maize and millet. The total 
cultivable area in Egypt is about 8,000,000 acres, 
of which about three-fourths is cultivated, the 
remainder requiring irrigation or, in certain 
instances, drainage. 

In the district of the Delta most of the culti- 
vated area is under perennial irrigation, and 
where this exists three crops a year may be 
grown. The richest crops are raised in the 
Delta and in the Sefi (summer water) Canal 
areas of Upper Egypt. 

Pormerly a large share of Upper Egypt re- 
ceived its water supply by a division of the land 
into huge basins, formed by the construction of 
cross embankments extending from the river to 
the foothills. These basins were filled with the 
mud-charged waters during high Nile, and after 
the mud had settled, the clear water permitted to 
flow off, and the land, with its coating of new 
soil, cultivated. It often happened, however, 
that the supply of water for irrigation ran short 
in the season of low Nile, and barrages, or weirs, 
were constructed to deflect the waters from the 
natural course of the river to the basin areas 
under cultivation, this system having been suc- 
cessfully utilized in the Lower Nile by the 
barrage at the head of the Delta, about 12 miles 
above Cairo. It was subsequently found, how- 
ever, that the water supply in the season of low 
Nile was insufficient to meet fully the require- 
ments of the area occupied by the basins, and a 
great barrage was constructed at the First 
Cataract (see Nile), near Assuan, about 550 
miles by rail south of Cairo. This great work, 
known as the Assuan Dam, was completed in 
1902 at a cost of $10,000,000 and created a lake 
or reservoir about 200 miles long in the valley 
of the NOe above the First Cataract, the storage 
of the waters being begun only after the early 
portion of the flood with its supplies of new 
soil had passed to the basin lands. (See Dams 
AND IvESEEVOiBS.) The storage capacity was 
estimated at 3,750,000 million cubic feet. Even 
this supply, for use during the later months 
for perennial irrigation purposes, proved in- 


sufficient, and the dam was raised 27 feet, this 
work being completed in December, 1912, and 
increasing the estimated storage capacity of the 
great reservoir to about 9,000,000 million cubic 
feet. It is expected that this retention of the 
surplus water, for use when required and thus 
giving perennial IrrigiLtinn to a large share of 
the Upper Nile region, will increase its produc- 
tion fully 50 per cent. The system did not fully 
meet expectations in 1913, owing to the fact 
that the Nile floods were unusually late and the 
supply of water less than usual. There has also 
been "difficulty in educating the native popula- 
tion as to the amoimt of water which may ad- 
vantageously be used. Drainage works, being 
introduced in Lower Egypt to make available 
certain areas occupied by shallow lakes, will 
further increase production. In the broadest 
sense the staple crops are cotton’ in the Delta 
and cereals both in the Delta and in Upper 
Egypt. Egyptian cotton has been recognized 
since 1821 as supplying a long fibre unsurpassed 
in quality except by American Sea Island, The 
crop, about one-tenth as large as that of the 
United States, is in demand in all manufacturing 
countries for the finer qualities of goods in 
which strength and lustre of fibre are required. 
Cotton culture is rapidly extending in^ Upper 
Egypt, but three-fourths of the crop is still 
in the Delta. The cotton crop has suffered in 
late years from insect pests, due in part to the 
destruction of bird life, also from the lack of 
proper selection of seed. The production amounts 
to about 750,000,000 pounds per annum, valued 
at approximately $150,000,000. Raw silk is 
produced to a small extent. The rice crop is 
cliinini.^hing in most districts; it is barely profit- 
able. When the extensive salt lands in the 
Delta along the Mediterranean shall have been 
reclaimed, it is expected that Egypt will grow 
all the rice needed. At present large quantities 
are imported. Wheat and maize are very large 
food crops, the surplus being sent to Europe. 
The wheat area is about equally distributed be- 
tween the Delta and the rest of Egypt, but maize 
culture predominates in the Delta, 

In regard to the form of tenure the land is 
divided into three classes: (1) the Kharaji, or 
land owned by the state, < nm !iig about three- 
fourths of the land under cultivation, mostly 
rented in small parcels to the natives; (2) the 
Ushuri, or land originally granted in fee to 
large landholders, comprising less than one- 
fourth of the cultivated land, subject to a tax 
equal to about one- third of the rent paid by the 
fellahs, or tenantry; (3) the Wakf lands, or 
lands belonging to the mosques and charitable 
institutions, and rented by them, usually for 
long terms. In the first half of the nineteenth 
century, when the treasury was impoverished 
by the immense expenditures on public works, 
the fellahs, besides being compelled to do forced 
labor on public works, were also forced to pay a 
burdensome rent in kind and to sell their crops 
to the government at prices arbitrarily fixed by 
the Pasha. At present the rent is paid in 
money, and the farmer is in no way interfered 
with in the disposal *of his crop. The large 
indebtedness of the agricultiiraT population 
seriously affects the agricult-ural conditions of 
the country. Although the legal rate of intetest 
is only 9 per cent, the rate exacted by the money 
- lenders is much higher. Measures have been 
taken towards the elimination of usury by alioWr 
iiig the National Bank to advance small stuns 
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tlie farmers at 10 per cent, and, judging from 
official reports, this policy seems to have been 
sufficiently successful to warrant its extension. 
The distribution of land in 1911 was as follows: 

Of the 1,441,250 holdings, 1,296,561 contained 5 
feddans and under (a feddan equals 1.038 
acres) ; 76,382 contained between 5 and 10 fed- 
dans; 36,461, between 10 and 20 feddans; 11,188, 
between 20 and 30 feddans; 8265, between 30 
and 50 feddans; and 12,393, over 50 feddans. 
The area devoted to wheat in 1912 was 1,447,000 
acres, and the yield 4,205,000 tons; barley, 382,- 
327 acres, 1,234,000 tons; maize and millet, 
1,925,000 acres, 9,353,000 tons; the sugar ex- 
ports amounted to f E. 182,306, raw cotton 
£ E. 27,529,000, and cotton tissues £ E. 3,500,000 
(Egyptian pound, $4,943). There are over 5,- 
000,000 date trees, which, besides supplying the 
home demand, yield some fruit for export. The 
domestic live stock of the country is increasing 
in number and includes nearly 1,000,000 sheep 
and goats (some wool is exported), 500,000 
cattle and buffaloes, and 50,000 camels; while 
horses, mules, and donkeys are found in every 
city and village. Hogs are raised by the Copts 
of Upper Egypt and bought by Greek and Ger- 
man butchers to sell to European residents. 

An important event in 1913 was the enactment 
of the “Five Feddan’’ law, which laid down that 
distraint could not be levied against the agri- 
cultural property of cultivators consisting of 5 
feddans or less, the purpose being to protect this 
class against exorbitant demands of small for- 
eign usurers scattered throughout the country. 

Manufactures. Egypt has few manufac- 
turing establishments, and the weaving of linen 
and fez, which dates from an early time, is in a 
state of decline. There are a number of sugar 
refineries worked by foreign capital, Egypt hav- 
ing become a sugar-exporting rather than an 
importing country. A few cotton mills are also 
operated. The making of Egyptian cigarettes is 
a large export industry. Tobacco growing is 
prohibited, both to prevent the use of inferior 
home-grown leaf in the cigarette factories and 
also to increase the import revenues. Export 
cigarettes are made ^chiefly of Turkish tobacco. 
The value of cigare*ttes exported in 1912 was* 
approximately $2,000,000. During the reign of 
Mehemet Ali a number of state industrial estab- 
lishments were founded, but most of them have 
been closed. 

Transportation and Communication. Al- 
most the entire foreign trade of Egypt passes 
through Alexandria, the shipping of that port in 
1911 amounting to 6,800,000 tons, including 
both entrances and clearances, about 43 per cent 
of which is carried in British bottoms. The 
railway lines of Egypt, with the exception of 
eight agricultural roads built for service on 
farms, are owned by the government. At the 
beginning of 1911 there were 1481 miles of rail- 
way owned and operated by the state, and 763 
miles of agricultural roads in private hands. 
Traffic on the state lines shows a decided in- 
crease. In 1911 the number of passengers 
carried on the state railways was 27,941,000; 
the tons of freight were 4,313,501; the net re- 
ceipts- were ’ £994,000 (Egyptian). In 1904 the 
respective figures were 17,724,924, 3,529,600 tons, 
and ’ £1,233^,300 (Egyptian),. The agricultural 
roads have fihoreas^ rapidly in number during 
recent, years,, with great benefit to agricultural 
ccnmmmitieB.; A^^epaxtineut of roads was es- 
tablished in -1913^ with the object of developing 


highways over which motors could be used for 
commercial and general transportation in the ab- 
sence of animal power. See Suez Canal. 

Commerce. Egypt has acquired considerable 
importance in the world’s commerce on account 
of its geographical situation. The advantages 
conferred by its site render its northeastern sec- 
tion the most important point on one of the 
world’s longest sea routes in addition to its 
being the connecting stage of the land route 
between Asia and Africa. Cairo (q.v. ) is the 
meeting place of all caravans, whether religious 
or commercial, that ply between the two conti- 
nents. Ivory, ostrich feathers, and hides are 
thus brought to Egyptian bazars from the in- 
terior of Africa. Alexandria is the natural sea- 
port for communication with Europe. 

The economic development of Egypt under the 
British rule, brought about by the improvement 
in transportation and irrigation facilities and 
the readjustment of the finances, is probably 
best shown by the increase in its foreign com- 
meiv D;!rJ:vj the period 1896-1912 the exports 
of u-c-rci an !i-e increased from £E. 13,232,108 to 
£E. 34,574,321, while the imports increased dur- 
ing the same period from £E. 9,828,604 to £E. 25,- 
907,759. I^aturally Great Britain occupies the 
foremost position among countries trading with 
Egypt- The imports from Great Britain rose 
from fE. 3,056,000 in 1896 to £E. 7,990,658 in 
1912. In the exports Great Britain’s share is 
even larger, the exports to Great B' “ '■ ' ■ ■ 

increased during 1896-1912 from . >/. , 

to £E. 16,022,318. The imports from the United 
States amounted in 1912 to £E. 403,525, and the 
exports to £E. 4,120,895. The chief exports are 
cotton, £E. 2 7,529,27 in 1912, cereals and vege- 
tables, £E. 2,730,469, and cigarettes, £E. 422,866. 
The chief imports were in 1912: textiles, £E. 6,- 
907,673; cereals and vegetables, £E. 3,066,000; 
metals and manufactures, £E. 2,921,896 ; wood, 
coal, etc., £B. 3,062,000. The magnitude of the cot- 
ton exports usually turns the so-called balance of 
trade in favor of Egypt. The cotton goes mostly 
to Great Britain, from which are imported 
chiefly «-uifori .rood^ wood and coal, metals, and 
metal products. Tne quantity of Egyptian cot- 
ton imported into the United States in 1913 was 
approximately 100,000,000 pounds, valued at 
about $20,000,000. Marseilles buys most of the 
cottonseed. The commercial relations of Egypt 
are important also with Turkey, France, Algeria, 
and Austria-Hungary. As the industrial de- 
velopment is small, the imports of textiles ( over 
one-fourth of all foreign ■•i:* '■ .i ■ ■ and other 
manufactures are very large. As Jijgypt has no 
forests, timber and lumber from northern Eu- 
rope and \u-tria TTij";.'!! r \ are important. The 
United Stall - cotton to the value 

of 10 times that of the goods it sells direct to 
Egypt, though some products of the United 
States reach Egypt by way of England and 
Germany. The foreign commerce is principally 
in the hands of Europeans, the natives confining 
themselves to the internal trade. 

Government. Egypt is a tributary state of 
Turkey, but the office of Governor-General or 
Khedive is vested permanently in the descend- 
ants of Mehemet Ali, who was appointed Gov- 
ernor of Egypt in 1805 and succeeded in making 
hims^f independent ruler of the country. In 
consideration of an annual tribute of £750,009 
Turkish (a Turkish pound is $4.40), the Khe- 
dive formerly enjoyed absolute rule in Egypt dn 
spite of the presence in his council of a high 
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commissioner from Constantinople. Al)Solnte 
legislative and administrative power "was for- 
merly vested in tlie Khedive and a council of 
six native ministers under bis control. In 1913, 
however, a new system was introduced, upon the 
recommendation of Lord Kitchener, the British, 
agent and Consul General, with a Legi-l.itn e 
Assembly of 89 members, of which L*>i>'r-iv>arL'is 
are elected by district electors chosen by popular 
vote in proportion to population; the 23 ap- 
pointive members to include four Copts, three 
Bedouins, two merchants, one engineer, one peda- 
gogue, and one municipal representative. This 
body is to have actual legislative functions, 
those of the former Assembly having been nomi- 
nal and merely advisory in character. The new 
Le^iisUtive Assembly was opened in January, 
1914, in the presence of the Khedive, Lord 
Kitchener, and with messages o^ co’«'jrr;iiph.i 
from the British King and (■'L-nr?- t :'i 
authority. The ministers preside over^ the de- 
partments of the Interior, Finance, Justice, Pub- 
lic Works and Instruction, War and Marine, 
and Foreign Affairs. The most important 
offices in the ministerial departments, and 
especially in the departments of Public Works 
and Finance, are filled by Europeans. Between 
1879 and 1SS3 England and France jointly exer- 
cised a guiding influence on the administration 
of the country through their eontrollei ' 
the two nations having intervened in 
affairs for the protection of their ■ ^ 

bondholders, whose interests were threatened by 
the state of disorder prevalent in Egypt. The 
rebellion of Arabi Pasha was followed by_ the 
abolition of the joint control of the two nations, 
and by the appointment of an English financial 
adviser, whose consent was necessary to all 
fiscal action. Since that time the financial ad- 
viser has steadily increased his powers, until 
nov. . i’«e importance of his office, he is 

p’-!!, .illj. l’ c ruler of the country. 

The influence of England is also made pre- 
dominant by the control of the public defenses. 
The Egyptian army has been drilled by English 
officers and is in a great measure commanded 
by them, the head of the national forces being 
an English general bearing the title of sirdar. 
Besides the regular Egyptian army there has 
been in the country since 1882 a British army of 
occupation, towards the support of which the 
government of the Khedive contributes in part. 
The British garrison or army of occupation in- 
cludes four battalions of troops in the Delta and 
one battalion in the Sudan. There is one regi- 
ment of cavalry, a horse artillery battery, a 
mountain battery, and a company of engineers. 
The Egyptian government contributes £E. 150,000 
towards the cost of these troops. Egypt proper 
is divided into 5 governorships and 14 mudiriehs 
or provinces, which in turn are subdivided into 
districts and communes. At the head of the 
province is the mudir, who is assisted in the 
performance of Ms various functions by a sani- 
tary board, a police bureau, and a chief engi- 
neer, He also exercises authority over the heads 
of districts and communities, which in turn ex- 
ercise control over the representatives of the 
villages and municipal wards. The collection of 
taxes is carried on through the mudir. 

Finances. The administration of the finances 
of Egypt may be said to be entirely in British 
hands, for while the Caisse de la Dette, which 
has charge of the payment of the foreign debt of 
Egypt, contains representatives of all the great 


European powers, the British financial adviser 
has control of the country's finances. In evi- 
dence of the improvement in financial conditions, 
it may be stated that the receipts have exceeded 
the expenditures since 1888, leaving a consider- 
able surplus which is now used for public 
works, such as irrigation, railways, etc. The 
chief sources of revenue are land taxes, about 45 
per cent of the total, and taxes on tobacco and 
salt, public works and customs. The chief items 
of expenditure are the service of the debt (about 
£3,500,000 Egyptian ) , the costs of administra- 
tion, and the operation of public works. The 
revenue now regularly exceeds the expenditure, 
notwithstanding the abolition of the provincial 
octroi in 1901 and an increase in railway ex- 
penditures. In 1912 the revenue was estimated 
at £ E. 15,900,000 and the expenditure £ E. 15,- 
400,000. The foreign indebtedness of Egypt 
dates from 1862, when a loan of £3,292,800 was 
issued for the purpose of ‘ the 

floating debt. By 1870 the debt had been in- 
creased to £38,307,000 and was subsequently in- 
creased by a new loan of £32,000,000 issued in 
1873. In 1876 the several issues were con- 
solidated into one debt of £91,000,000. Owing 
to subsequent financial difficulties, the debt was 
again divided into a preference debt of £17,000,- 
000 at 5 per cent and a unified debt of £59,- 
000,000 at 7 per cent while the Daira loans were 
consolidated into the Daira Sanieh debt of 
£8,815,430 at 5 per cent. The Daira Sanieh 
debt was paid in October, 1905. Since the pass- 
ing of the financial control into the hands of 
European powers many changes have been made 
in rates of interest, and a number of new loans 
have been "issued. In 1912 the foreign debt con- 
sisted of the 3 per cent guaranteed loan of 
£7,318,500 (English) ; the privileged debt of 
£31,127,780 at per cent; the unified debt of 
£55,971,960 at 4 per cent; and the domains loan 
of £203,420 at 414 Reserve funds, 

established in 1887, amounted in 1911 to £5,- 
847,612 (Egyptian). On Jan, 1, 1913, the debt 
stood at £ E. 94,349,680. 

Justice. Justice is administered by four 
classes of tribunals. There are (1) the native 
'courts, which deal with civil actions between 
natives and with crimes committed by natives; 

(2) the consular courts, which exercise jurisdic- 
tion in the case of foreigners accused of crime; 

(3) the mixed tribunals, which date from 1875 
and try all civil actions between persons of 
different nationalities and, in a measure, crimi- 
nal actions against foreigners. The mixed tri- 
bunals, which were created by international ac- 
tion, are renewed every five years. Finally, 
there are (4) the Mohammedan courts, con- 

iK cording to the precepts of the Koran 
a no I’l*' gem r. j code of the Mohammedan re- 
ligion. These courts deal chiefly with the ques- 
tions of personal rights of the Mohammedan 
inhabitants. The system of native courts com- 
prises seven courts of the first instance for the 
trial of important eases, 47 summary tribunals 
for the hearing of cases of minor importance, 
and a court of appeal at Cairo, about one-half of 
its members being Europeans. The native judges 
are drawn from the class of the Ulemas, or tfiose 
learned in the Mohammedan law. Sonni attempt 
towards the systematization of tfie native juris- 
prudence has been mad(‘. in publication of a 
code of laws, which was in the main a blending 
of religious precepts with secular law. Xho ad^ 
ministration of justice in the lowei^ courts is 
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under the supervision of a judicial committee, 
to which the judges or kadis are responsible for 
their action. 

Population. The population of Egypt in 
1846, 1S82, and 1907 was respectively 4,476,440, 
6,813,910, and 11,287,359, the average annual in- 
crease being 1.25 per cent for the period 1846— 
82 and 2.76 per cent for 1882-97. Of the total 
population in 1907, 10,366 '“7,381 

nomads) were Egyptians ■ ■ who 

constitute the great bulk of the people; Arab 
inhabitants of the towns, and Bedouins and 
Copts), 62,973 Greeks and Tunisians, 34,926 
Italians, 20,653 British and Maltese, 14,941 
French, 69,725 Turks, and 65,162 Sudanese. There 
also are a large number of other nationalities. 
The population in the villages and smaller towns 
is purely Egyptian, while in the larger towns 
Arabs and foreigners predominate. The census 
of 1907 gave the population of the principal 
cities and towns as follows: Cairo, 654,476; 
Alexandria, 332,246; Port Said, 49,884; Assiut, 
39,442. 

Peligion. About 10,366,826 inhabitants, or 
92.23 per cent, profess the Sunnite Moham- 
medan faith; 706,000 are Copts (q.v.), 77,000 
Greek Orthodox, 128,000 Eastern Christians, 
58,000 Roman Catholics, 28,000 Protestants, and 
38,635 Jews, these figures being those of the 
census of 1907. The Armenians have a bishop 
in Cairo. The Maronites are also represented. 
The Roman Catholics have two churches in 
Alexandria and two in Cairo. Missionary 
. ’ ' ’ * ' ■ Egypt have not been par- 

The Copts are bigoted and 
exclusive and not well disposed towards other 
Christian bodies. There is an American mission 
at Alexandria and Cairo, which works chiefly 
among the Copts and Jews. A training school 
was established at Assiut in 1865. Various 
Roman Catholic <•• -;ivh as the 

Christian Brothers, r- of C‘ ,n i \ , and Poor 
Clares, are doing much in the way of charitable 
and benevolent work. 

Education. Education among the natives is 
in a very low state. In 1907 about 8,5 per cent 
of the males and about 3 per cent of the females 
of the native Egyptian population were able to 
read and write, while the proportion among the 
Coptic male inhabitants was approximately 50 
per cent, and among foreign inhabitants 74 
per cent. Elementary education among the Mo- 
hammedans is mainly in the hands of private 
teachers or is provided for 'by schools attached 
to the mosques. At the head of the Moham- 
medan educational system is the great theologi- 
cal seminary at the mosque of El-Azhar, the 
oldest and greatest university in the Moslem 
world. (See Cairo.) The subjects on which 
instruction is C e old traditional 

branches of <!., 1 creed; and the 

system of pedagogy is as antiquated as the 
studies which are pursued. Schools attached to 
mosques, and known as Kuttabs, exist in all 
cities and towns. The government extends cer- 
tain supervision over these. The instruction is 
elementary, a part being memorization of parts 
of the Koran. An attempt to institute a sys- 
tem .of public schools, made by Mehemet Ali, 
succeeded only in part- In 1907 there were 
about 12,000 elementary schools in the country, 
with appro^mately 17,000 teachers and about 
250^000. .pupils, and 20,^000 attended the mission 
schools supported; by the various creeds — ^Roman 
jCatholie, Greek Orthodox, the United Presby- 
VoL. VII.— 34 


terians of America, and others. In furtherance 
of a policy of cooperation between the Ministry 
of Education and the provincial councils the 
latter are assuming charge of all elementary and 
primary schools and the former all secondary 
institutions. In 1912 there were under direct 
control of the Ministry of Education 208 estab- 
lishments, with about 25,000 pupils, of whom one- 
fifth were girls. Those under inspection by the 
ministry numbered nearly 4000, with an attend- 
ance of 228,000, of whom about 10 per cent were 
girls. The vast mass of students of all grades, 
therefore, still receive instruction at the hands 
of Mohammedan religious instructors. 

Army. The present Egyptian army was or- 
ganized in December, 1882, by a British general 
officer under the title of sirdar. The army con- 
sists of a ’little over 18,000 men, with whom 
there were serving in 1910 about 140 English 
officers. About 6000 British troops are per- 
manently garrisoned in Egypt, to meet the cost 
of which the Egyptian government is required 
to pay $741,000 annually. 

ANCIENT EGYPT 

Tlie liand. To the ancients Eg^t was that 
portion of the Nile valley extending from the 
First Cataract (lat. 24°), near Syene, on the 
south, to the Mediterranean on the north. On 
either side the land is shut in by rocky ridges, 
which extend on the east to the x4rabian, on 
the west to the Libyan Desert. Somewhat to 
the north of lat. 30° these ridges open out to 
tlie northeast and northwest respectively, bound- 
ing a district which, from the resemblance of 
its outline to- the fourth character in the Greek 
alphabet, was called the Delta. Through the 
Delta the Nile flowed into the sea by separate 
mouths. Ancient writers enumerated seven such 
mouths, but the course of the river has shifted 
repeatedly into new channels, and at present 
there are but two mouths, situated at Damietta 
and at Rosetta. The Egyptians called thpir land 
QSmet, 'the black land,^ from the contrast be- 
tween the dark alluvial soil and the red sand of 
the adjacent deserts. The origin of the Greek 
name AtyvTrros (whence Latin Egyptus and our 
Egypt) is obscure. The land was divided into 
Upper Egypt, called 'the south,’ Qema% or 'the 
south country,’ Ta-res (later Pa-ta-res, whence 
the biblical Pathros), and Lower Egypt, includ- 
ing the Delta (Ta-meh) . In the earliest his- 
torical period Upper Egypt contained many 
marshy tracts, later filled up by alluvial de- 
posits, and the Delta, the name of which was 
given to this portion of Egypt by the Greeks, 
which even now has a thin soil, was one vast 
marsh, though it afforded good pasturage for 
cattle and was a favorite resort for hunting 
wild fowl. In the course of time the constant 
deposits of ^illuvial matter considerably in- 
creased the area of arable land both in the north 
and in the south, but from the first the condi- 
tions were more favorable for agrliilnnv in 
Upper than in Lowjer Egypt, and in i'‘c of 
the Old Empire the Delta was far behind the 
southern part of the country in civilization. 
Upper Egv'pt was early divided into some 20 
provinces, or counties, called nomes {vo/j-oi) by 
the Greeks, which probably represent tribal divi- 
sions, and later, in obvious imitation of this 
division, a similar number of nomes is found in 
Lower Egypt as well. At times the number of 
the nomes varied, but in general it was from 40 
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to 42. The capitals of the nomes were each the 
seat of a particular divinity or group of divini- 
ties. How the boundaries of these nomes were 
determined is unknown. 

Ethnology. The ancient Egyptians believed 
themselves to be an indigenous people, free from 
all foreign admixture, and all the known facts 
tend to favor their contention. Both their lan- 
guage and their physical characteristics show 
that they belonged to the Hamitie branch of the 
Caucasian race, the white inhabitants of north- 
ern Africa. They represent this race very purely; 
the admixture of Semitic and negro blood is 
not considerable. Their relatives are the Berbers 
of northern Africa and the Bisharis, Gallas, and 
Somalis, of eastern Africa. The evident rela- 
tionship subsisting between Egyptian and the 
Semitic languages has given rise to several 
theories. Some scholars (e.g., Wiedemann and 
TJ. V'-’-v-.’-*' 1 .-Ueve that the Egyptians and the 
V.-'* ,■ : j ■ race ■ ‘ *" prehistoric 

times from Asia into ' ■ . . ^ holds that 

at some remote period the Nile valley was in- 
vaded by Semites, who, though few in num- 
ber, were able to conquer the country and to 
impose their language on the conquered people. 
According to this theory the Eg^’p^ians were, to 
use Erman's own expression, “Semitized Nu- 
bians.'' Other scholars (as Palgrave, Brinton, 
and Keane) hold that the ancestors of both 
Semites and Karaites originally dwelt together 
in northern Africa, whence the former emigrated 
at a very remote period into Arabia. A very 
clear summary of the whole argument is to be 
found in Barton, A Sketch of Semitic Origins 
(New York, 1902). The weight of evidence 
seems to be rather in favor of the last hypothe- 
sis. The Hyksos invasion led apparently to little 
intermingling of races, but under the New Em- 
pire there was some infusion of Semite blood, 
especially from the slaves captured in the Asi- 
atic wars. Under the Twenty-second dynasty the 
Libyans contributed an important element to 
the population, and the Ethiopians (dynasty 
Twenty-five) probably added some Nubian ele- 
ments. The Assyrian rule was of a very tem- 
porary character, and neither this nor the 
Persian dominion affected the population appre- 
ciably. Under the Ptolemies there was a con- 
siderable influx of Greeks, especially into the 
Delta and the Fayura, and many Jews settled in 
the commercial cities. The Mohammedan con- 
quest in the seventh century a.d. brought a large 
Arab population into Egypt, which later received 
additions from the Tatar Turks. In spite, how- 
ever, of all this, the old type maintained itself 
with considerable purity, and the Egyptian 
fellah of the present day is the true descendant 
of his forefathers under the early Pharaohs. 
Consult Boeder, ^T>er gegenwflrtige Stand der 
Aegvptologie /' Zeitschrift (1912), 
pp. 419 ff. 

Government and Administration. It has 
been coniectured that the nomes, or provinces, of 
ancient Egypt represent the remains of a num- 
ber of independent states, or tribes, which in 
course of time were brought together under a 
central authority. It is not improbable that 
such a condition actually existed, but, if so, it 
must have been at a very remote period of antiq- 
uity. Long before the beginning of the his- 
torical period Egypt had advanced to another 
stacro of political development, and consisted of 
■lw(r kingdoms, the Delta and the South, with 
their frontier not far from Memphis. These two 
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kingdoms were united into a single monarchy 
before the time of the earliest monuments; but 
the memory of the union was preserved in the 
titles of the Egyptian kings down to the period 
of Homan dominion. As in other Oriental coun- 
tries, the government of Egypt was, in theory^ at 
least, an absolute despotism ; the will of the King 
was law. But in practice this was modified by 
various circumstances. At times, as in the 
Middle Kingdom, the great nobles became al- 
most independent of the crown, and the cen- 
tral power was correspondingly abridged; and 
later the ecclesiastical power encroached upon 
the royal prerogative until it finally usurped the 
whole authority. 

Under the Old Empire the government of 
Egypt was organized on the basis of a great 
bureaucracy. The various governmental depart- 
ments, at the bead of which stood that of the 
Treasury, were systematically arranged and there 
was a regxilar gradation of officials, each in- 
trusted with specific duties, and each directly 
responsible to his immediate superior. The gov- 
ernment was administered by a Vizier or, at 
times, by two such officers representing Upper 
and Lower Egypt respectively. The nomes, how- 
ever, occupied a somewhat peculiar position. 
Each nome had to a large extent its own inter- 
nal administration and formed a copy in mini- 
ature of the state. It had its own treasury, its 
own courts of justice, and its own militia. The 
nomarchs, or rulers of nomes, were the heads 
of ancient noble families po^s(‘^"^ing large landed 
estates and numerous special privileges. In the 
troubled period which followed the close of the 
Old Empire they took j:d\ of the weakness 
of the central power to make themselves prac- 
tically independent princes. In this way there 
arose a feudal system similar to that which pre- 
vailed in mediaeval Europe. The nomarchs of 
the Middle Empire acknowledged the King as 
their suzerain, but they were no longer his serv- 
ants. Amenemhat I, the founder of the Twelfth 
dynasty, was partly successful in his effort to 
curb the power of these haughty nobles; but he 
was never able to bring them into complete sub- 
jection, and they maintained their power and 
their privileges down to the time of the Hyksos 
War. But though the bureaucratic state of the 
Old Empire gave way to the feudal state of the 
Middle Empire, there was little change in the ex- 
ternal form of the government, and the Treas- 
ury Department, at least, with its numerous 
and varied administrative functions, remained 
U'U'jiangcd. 

'Ih<‘ fighlrcntli dynasiy established a new 
order of things. The old turbulent nobility had 
been swept away in the Hyksos wars, their es- 
tates had fallen into the hands of the crown, and 
the nomes were administered by royal governors. 
The feudal system of the Middle Empire gave 
way to a highly centralized military government. 
At the same time there was another important 
feature. Under the New Empire the priestly 
class rOse greatly in importance. The immense 
booty derived from the Asiatic wars was lavished 
tipon the temples, which at the same time ac- 
quired extensive landed estates. This was nota- 
bly the case with priests *of the god Ammon of 
Thebes, and the great wealth thus accumulated 
gave the Theban hierarchy so overwhelming an 
influence that they -were at last able to over- 
throw the royal authority and to establish^ a 
priestly dynasty (the Twenty-first), ruling upon 
theocratic principles. In the meanijme the 
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army, largely composed of mercenary troops, 
had gained in power and importance. Many of 
the chief offices of the state fell into the hands of 
military officials, and finally the Libyan merce- 
naries under Sheshonk drove out the priest 
kings, and established dynasty Twenty-two. 

From a very early period the system of laws 
was highly developed, and the administration of 
justice played an important part in the state. 
Diodorus states that the ‘ ■ « possessed 

sacred books of laws the •■of which 

they ascribed to the god Thoth, and that other 
laws were enacted by various monarchs. No col- 
lections of laws have been preserved, though a 
number of papyri give information as to legal 
procedure in particular cases, both civil and 
criminal. Each nome had its own court over 
which the nomarch presided. There were also 
under the Old Empire six courts of wider juris- 
diction, known as the Six Great Houses, com- 
posed of high nobles with the Vizier at their 
head as chief justice. Under the New Empire 
the Vizier was still the chief justice by virtue 
of his office, but the institution of the Six Great 
Houses no longer existed. There were, however, 
district courts throughout the land. They were 
composed of certain high officials, and the Gov- 
ernor of the district usually presided. From the 
decision of these courts there was an appeal to 
the King. The judges were at all periods under 
the special protection of Ma’t, the goddess of 
truth and right; they wore her image when on 
the bench, and many, if not all of them, were 
her priests. The punishments for crimes and 
misdemeanors varied in degree from beating up<^ 
the hands and feet or degradation from office or 
mutilation such as the cutting off of the nose, to 
death by one’s own hand or by starvation. 

Language. Egypt* T to the Hamitic 

family of speech, of ’.■ * i .. principal modern 

representatives are the Galla, Somali, and 
Bishari of eastern Africa, and the Berber lan- 
guages, of northern Africa. Egyptian itself 
shows an undeniable relationship to the Semitic 
In"-' r-. though it is not yet determined 

V ■■.;■■. r l' ■- relationship depends upon an early 
conquest of the Nile valley by Semites, or upon 
a primitive kinship between the peoples of the 
Hamitic and Semitic stocks. The oldest monu- 
ments of the Egyptian language go back to 
about 4000 B.c., and it did not die out as a spoken 
language until about three centuries ago. In 
the course of its long history it naturally under- 
went many changes. The language of the Old 
Empire, e.g., was no more intelligible to an 
Egyptian of the Nineteenth djmasty than Latin 
would be to the average Italian of the present 
day. Egyptologist^ distinguLs-h the following 
chief periods of the language; 1. Old Egyptian, 
f^he classical language of the Old Empire. Long 
after it had ceased to be spoken it led an arti- 
ficial existence as a learned language, playing 
much the same part as Latin played in medise- 
val Europe, and was regularly employed for 
religious and monumental purposes down to the 
Roman period. Careful philological training 
was not, however, a distinguishing character- 
istic of Hjbe Egyptian scribes, and therefore 
t^ts composed in Old Egyptian after '1000 b.c. 
are all bad imitations of earlier monuments; 
those written after 500 b.c. are barbarous. The 
best gratpBrar of., Old Egyptian is Erman, Alt- 
okgyptiscJie (Berlin, 1894; Eng. 

trans., London, 189^) ^ Middle E^ptian, the 
popular language, of, the Middle Empire. It rep- 


resents an intermediate stage between the lan- 
guage of the Old and that of the New Empire. 
Most of the old forms and inflections are re- 
tained, but some of the peculiarities of the later 
speech begin to make their appearance. This 
stage of Egyptian is treated by Erman in his 
Die Sprache des Papyrus Westcar (■ <*11 f 
1889). 3. Neo-Egyptian, the popular language 

of the New Empire (about 1500-1000 B.c.). It 
is represented by a considerable number of 
papyri written almost exclusively in the hieratic 
character, and containing chiefly tales, poems, 
letters, and legal documents. This period of the 
language is exhaustively treated in Erman, 
Keuagyptisehe Grammatik (Leipzig, 1889). 4. 

Late Egyptian, the popular language in use from 
about 700 B.c. to the Christian era. It is often 
called demotic, but this is not strictly correct, 
since the term “demotic” properly designates, 
not the language of this period, but the script in 
which it is written. Late Egyptian is repre- 
sented by a large number of papyri written in 
the demotic script. They contain chiefly legal 
and commercial documents, letters, and magical 
texts, together with a few tales. There is no 
good treatment of this subject. The best is by 
Brugsch, Grammaire dSmotique (Paris, 1855), 
but that is antiquated. 5. Coptic, the language 
of Christian Egypt and the latest descendant of 
Old Egyptian. It is written in a modification of 
the Greek alphabet with the addition of some 
characters derived from demotic, and in its vo- 
cabulary it has borrowed freely from the Greek. 
A number of local dialects may be distinguished. 
As a spoken language, it died out only about 
300 years ago, and it is still employed as the 
ritual language of the Coptic church. Coptic 
possesses an extensive literature, which is al- 
most entirely of a religious character and in- 
cludes many translations from Greek works. 
The standard grammar of the language is Stern, 
Koptische Grammatih (Leipzig, 1880). Stein- 
dorff, Koptische Grammatik (Berlin, 1894), is, 
however, better adapted to the needs of begin- 
ners. Both Erman’s Altdgyptische Grammatik 
and Steindorff’s Koptische Grammatik contain 
useful b'blH'irrsipli'o. which together cover all 
the peri oi'- <;f il ( bu'imnoro. 

In Egyptian, as in tlu- languages, tri- 

consonantal stems prevailed, though even in the 
oldest texts many stems had been reduced by 
corruption to a biconsonantal scheme. Quadri- 
literala and quinquiliterals were formed, chiefly 
by partial reduplication. As in Coptic, each 
word had but one full vowel, which stood either 
in the penult or ultima. In closed syllables it 
was short; in open syllables it was long. The 
accent of a word rested upon the syllable con- 
taining the full vowel. As in Semitic, each word 
or syllable must begin with a consonant. The 
language possessed both independent and suffixed 
personal pronouns, which were employed much 
as in Semitic. The number of the demonstra- 
tive pronouns is considerable- In Old Egyptian 
there was no article: the definite article first 
comes into use in Middle Egyptian, and the in- 
definite article in Neo-Egyptian. In the sub- 
stantive and in the verb two genders were dis- 
tinguished — masculine and feminine, the latter 
standing also for the neuter. As in Semitic, the 
feminine ending of the substantive was t. There 
were three numbers — singular, dual, and plural, 
each distinguished by special endings, but the 
dual early became obsolete. TIlo old inflection 
of the verb, fotmed by the addition of certain 



EGYPO: 


EGYPT 


526 


pronominal ending’s to the stem, resembled the 
Semitic perfect and distinguished, apparently 
by difference of vocalization, an active-passive 
and a passive-intransitive form; but the former 
was almost obsolete at the time of the earliest 
texts- The later inflection was formed by suffix- 
ing a personal pronoun to a participial form. 
Both active and passive forms are distinguished. 
Auxiliary verbs are found in the oldest texts; 
in the later stages of the language they are 
employed with increasing frequency, and in Cop- 
tic, with the exception of a few survivals, con- 
jugation by means of auxiliary verbs in com- 
bination w’ith the infinitive or participle has 
entirely supplanted the older modes of inflection. 
A causative was formed by prefixing s to the 
stem, and it is probable that other derived con- 
jugations may have existed at a very remote 
period. There are, at least, traces of a reflexive 
form with prefixed n, like the Semitic Niphal. 
The verb also formed a participle, an imperative, 
and an infinitive; the last named had both mas- 
culine and feminine forms and was treated like 
a noun. The genitive relation was originally 
expressed by simple juxtaposition, the accent, 
as in the Semitic construct connection, shifting 
to the second word. It was later expressed by 
means of a particle (originally a demonstrative 
pronoun) placed before the nomen rectum. The 
structure of the sentence was generally simple. 
The prevailing order was verb, subject, direct 
object, indirect object. This, however, might be 
modified by special circumstances. A pronoun, 
e.g., preceded a noun, and a word might be 
placed out of the usual order for the sake of 
emphasis. Consult, in addition to the ^am- 
matieal works cited above, Sethe, Das agyp- 
tische Verhum (Leipzig, 18&9-1902), and Er- 
raan, “Die Flexion des ag^tischen Verbums/^ 
in Siisungsherichte der kdniglicTien preussischen 
Akademie der WissenscJmften zu Berlin^ vol. xix 
(1900). 

Writing. The hieroglyphic <-ypfcin of writing 
was believed by the l^gyptian*' 10 have been in- 
vented by the god Thoibh, who instructed the in- 
habitants of the ISTxle valley in its use. It is 
found fully developed on the most ancient monu- 
ments and continued to be used for monumental 
inscriptions down to the Roman period. The 
latest hicToglyp’^n' ’nscription dates from the 
year ioO Esne.) The individual 

characters or hieroglyphs are pictures of men, 
animals, plants, weapons, implements, and other 
objects. Their number is very large, though 
only about 500 are in frequent use. As regards 
their employment, they naturally resolve into 
three classes: 1. Phonetic signs, which are 
either alphabetic or syllabic; i.e., they stand 
either for a single consonant or for a syllable. 
2. Ideograms, which properly represent each 
a particnlar word, but are frequently used, in a 
purely phonetic manner, to represent any word 
having the same group of consonants. 3. De- 
terminatives, or signs placed after words to 
indicate their meaning in a general way. For 
example, verbs of motion were determined by a 
pair of legs; names of animals, by the picture 
of a hide with the tail attached. The determi- 
natives were not pronounced, but merely served 
as an indication to the reader. The prevailing 
orthography required that each word should be 
written by means of its ideogram (if it had 
one), and" to this was added an indication of 
the pronnnciation in phonetic characters. Some- 
times the whole word was thus spelled out. As 


in all ancient systems of writing, except the 
Assyro-Babylonian cuneiform, only the conso- 
nants were written, the vowels being left for 
the reader to supply- ( See Hieroglyphics. ) 
While the iilorogl> [■■?:(- were well adapted for 
monumental j^’-u-ipii- ps cut in stone and lent 
themselves admirably to decorative effects, they 
were very unwieldy where rapidity was essen- 
tial. At a very early period, therefore, another 
kind of script, called the hieratic, came into use 
for writing on papyrus. The same characters 
were used, but in a more cursive form; only the 
essential features of the ’ ’ * -re re- 
tained, and these were ' ‘ ^ _ by a 

few strokes. Hieratic, therefore, differs from 
hieroglyphic writing in much the same way that 
our written letters differ from print. While 
this style is encountered as early as the First 
dynasty, there was a constant tendency to give 
the hieratic a more cursive form when applied 
to business and other practical purposes, and 
this tendency resulted, about 700 B.c., in the 
development of a new script, called the demotic, 
or popular, writing. Demotic was simply a very 
cursive script and was developed from hieratic 
just as this was developed from hieroglyphic 
writing. It was in general use for papyri of 
a secular character as late as the Roman period. 
The most recent demotic text dates from the 
fifth century a.d. Throughout all these changes 
the system of writing remained the same; it 
was merely the forms of the characters that 
were altered. All three forms of writing nor- 
mally run from right to left, although for special 
causes the direction could be reversed. In the 
second century a.d. the Egyptians seem to have 
realized the cumbrous nature of the deraotie 
cursive script and attempted to write their 
language in the very simple Greek characters. 
These attempts resulted in the development of 
the Coptic alphabet of 31 letters, of which 24 
were borrowed from the Greek alphabet, while 
the r *!*;.* -even, representing sounds for 
whi( ‘j jIw- ( ,' ( ■; alphabet had no equivalent, 
were derived from demotic. In addition to its 
simplicity this alphabet has the great advantage 
of expressing the vowels as well as the conso- 
nants. As the vowels are never indicated in the 
older system, fopiic !'■« pr.'? s :(m 1U ihe only 

guide to the vctiil /.Jiihiii » 1 ' uii t' c stages 

of the language. 

liiterature and Science. That the literature 
of the ancient Egyptians was very rich is evi- 
dent from the remains of it that we now possess. 
The earliest examples of religious literature 
are preserved in the texts engraved in the pyra- 
mids of dynasties Five and Six at Saqqara and 
consist of magical formulse designed to secure 
the welfare of the deceased in the future life. 
They have been published and translated by 
Maspero in Recueil de iravauno (Paris, 1882 
et seq.). A later collection of texts of a simi- 
lar character is to be found in the Booh of the 
Dead. (See Dead, Book of the.) The great 
mass of Egyptian religious literature consists 
of imitations of, and extracts from, these col- 
lections. There were, moreover, many reli- 
gious myths, though but few have been pre- 
served. Plutarch gives a very full account of 
the myths relating to Osiris and his family in 
his Ilepl ’'IcrtSos /cat ’OtrtptSos, and a few 
of the sun god Rc are to be found on the il^gyp- 
tian monuments. These are fully treated hy^ 
Wiedemann in his Religion of the Ancient Egyp- 
tians (Eng. trans., New York, 1897) and Budge^ 
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The Gods of the Egyptians (London, 1904). 
There were also a number of ritual texts giving 
minute directions in regard to the temple serv- 
ices. The rituals of the Theban Avinities 
Ammon and Mut have been published in fac- 
simile by the authorities of the Berlin Museum 
{Bieratische Papyrus aus di ' ’ 

iluseen Berlin, 1896-1901). « 
expectations entertained before the decipherment 
of the hieroglyphics, Egyptian literature is 
« ' ■ *■ rks of a philosophical or 

; ■ I ' ■ ■■!.■■■. Collections of moral 

maxims, resembling in many respects the bibli- 
cal Book of Proverbs, seem to have been pop- 
ular. Among the best known are the Proverbs 
of Ptah-hotep (Prisse d^Avennes, Facsimile d'un 
papyrus egyptien en caract^res hieratiques, 
trouve d Thebes, Paris, 1847) and the Prescrip- 
tions of Ani (Mariette, Les papyrus egyptiens 
du miisee de Boulaq, Paris, 1872-77). All such 
works are, however, enti] ’ " '' '■ ;' * * 

object and present no . ■ ; ^ ■ 

ideas. Egyptian science was also entirely prac- 
tical and falls far short of the expectations 
raised by classical writers. The Rhind Papyrus 
of the British Museum, dating about 1600 B.C., 
is the most extensive mathematical work of 
the ancient Egyptians that has been preserved. 
Dr. August Eisenlohr published a facsimile of 
this papyrus, accompanied by a translation and 
commentary, under the title Ein mathematisches 
Handhuch der alien Aegypter (Leipzig, 1877), 
and a facsimile in colors was later issued by the 
trustees of the British Museum (London, 1898). 
Consult also Griffith, ‘^The Bhind Mathematical 
Papyrus,” Proceedings of Society of Biblical 
Archceology (1891, 1894) . It is a mere handbook 
containing the solution of a number of arith- 
metical and geometrical problems of practical 
application.' How, e.g., to divide so many loaves 
of bread or so many jars of beer among a cer- 
tain number of persons so that each shall re- 
ceive a certain proportion ; how to calculate 
the number of bushels of corn that can be con- 
tained in a granary of given dimensions; how 
to calculate the area of a field of given linear 
dimensions, etc. Notation for whole numbers 
was decimal, and all fractions except two-thirds 
were primary. Addition and subtraction were 
easily handled, but multiplication or division 
by any number larger than two involved a very 
long and tedious process. Of the astronomy of 
the Egyptians little is known at present, though 
it is evident that they paid much attention to 
the subject. They mapped out the constellations, 
distinguished between planets and fixed stars, 
and constructed charts exhibiting the positions 
of the stars during the 12 hours of the night. 
The Egyptian year contained 365 days divided 
into 12 months of 30 days each, with 5 inter- 
calary days added at the end of the year. Erom 
the earliest times great attention was paid to 
medicine, and the Egyptian physicians enjoyed 
a high reputation among the nations of antiq- 
uity. One extensive medical work, the Papyrus 
Ebers (see Ebees, G. M.), written about 1550 
B.C., has been pjreserved and fragments of similar 
works havo been found. Among the latter are 
portions of treatises on gvnjncologj’ and veteri- 
nary medicine. (Consult Griffith, The Petrie 
Papyri, London, ’ 1898.) Although embalming 
was practiced from very early times, the Egyp- 
tians never acquired much knowledge of anat- 
omy. "their medical works are little more than 
collections ol prescriptions, and it is evident 


that their practice was altogether empirical. 
The remedies prescribed are often most repul- 
sive, and the repetition of magical formulae 
was believed to increase the efficacy of the medic- 
aments employed. The belief in magic was 
universal in all periods of Egyptian history, and 
the literature on the subject is most extensive. 
It has been seen that the magical formulae of 
the Booh of the Dead and of older collections of 
similar import formed the bulk of Egyptian 
3i-ligj()U= literature, and, in addition to these 
< ollr('ti()n<, numberless charms and incantations 
were devised for every conceivable purpose. A 
most interesting collection of these incantatory 
formulae is to be found in the well-known Barrie 
Magical Papyrus (Chabas, Le papyrus magique 
Harris, Chalon-sur-Saone, 1860). No collection 
of laws has been found, though there are 
many documents illustrating the civil and crim- 
inal laws of the ancient Egyptians. Among the 
most interesting and valuable of these are the 
Turin Papyrus (trans. by Benouf in Records 
of the Past, 1st series, vol. viii, London, 1879), 
containing a report of the proceedings in re- 
gard to a conspiracy against Bameses III (see 
Turin, Papyrus), and the Abbot Papyrus 
(trans., by Horrack, Records of the Past, 1st 
series, vol. xii), which contains a report of the 
* 1 ! . » of the tomb robberies in the reign 
\''' f\ (about 1100 b.c.). Full accounts 

of these celebrated cases are given in Erman, Life 
in Ancient Egypt (New York, 1894) . The poetry 
of the TAvelfth dynasty formed the model for all 
subsequent periods; it somewhat resembles He- 
brew poetry, employing the same parallelistic 
form, hut is much inferior to it. The only epic 
poem that has survived celebrates the victory of 
Bameses II over the Hittites at Kadesh on the 
Orontes. It contains some spirited passages, but 
the action drags interminably, and the long and 
turgid declamations in which the King boasts of 
his superhuman prowess, are wearisome to a 
modern reader. The authorship of the poem has 
been erroneously attributed to a certain Pentaur ; 
he was, however, merely the copyist of the manu- 
script {Papyrus SalUer, iii), which is published 
in the Select Papyri of the British Museum, part 
i (London, 1842). A translation of the poem 
by Lushington is given in Records of the Past, 
1st series, vol. ii (London, 1875). In lyric 
poetry the Egyptians were more successful. 
There are many fine hymns, and the few love 
songs that have survived are graceful and pleas- 
ing, though they exhibit no great depth of feeling. 
Good examples of the former are to be found 
in Wiedemann, Religion of the Ancient Egyp- 
tians (New York, 1897) ; the love songs are 
collected in Maspero, Etudes egyptiennes (Leip- 
zig, 1879 ) , and are more fully treated in W. Max 
Mtiller^s Die Liebespoesie der alien Aegypter 
(Leipzig, 1899). 

In their literature the Egyptians excelled all 
other Oriental nations of antiquity. While, 
however, it preserves various tales for us, it 
is lacking in much literary value. Its style is 
stilted and artificial and makes use of many 
repetitions. Its poetry lacks rhyme and, so far 
I as our knowledge permits judgment, did not 
(possess rhythm. Prom the earliest times they 
delighted in tales and stories, and the profes- 
sional storv teller was as familiar a figure in 
ancient Memphis and Thebes as he is to-day in 
the bazars of Cairo. Many of these old Egyp- 
tian tales have been preserved and are accessible 
to modern readers in excellent translations. It 
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is, of course, natural that such stories should 
attach themselves to famous historical person- 
ages of former days, and this is the case with 
the Papyrus Westcar (Erman, Die Mdrchen des 
Papyrus Westcar^ Berlin, 1890), a collection of 
stories dating from the time of the Middle Em- 
pire. In this collection King Cheops is repre- 
sented as suffering from insomnia and calling 
upon his sons to entertain him with stories. 
We here recognize the earliest example^ of the 
familiar literary device, often employed in later 
times, whereby a number of persons are brought 
together by some special occasion which ^ fur- 
nishes a motive for story telling. The princes 
obey their father's command and narrate, in 
turn, tales of the wonders wrought by famous 
magic i.ujft. One of these magicians constructs 
a small crocodile of wax, which, when thrown 
into the water, attains a formidable size and 
seizes the lover of the magician’s faithless wife. 
Another by his incantations lays bare the bed 
of a lake and recovers a jewel lost by a lady of 
the court, after which he returns the water to 
its former place. WTien the turn of Prince 
Hardadaf comes, he tells of a wonderful magi- 
eian then living and is commanded to bring 
him to court. The magician, after giving some 
marvelous proofs of his skill, predicts that the 
wife of a certain priest will shortly bear to the 
sun god Re three children, who will establish a 
new dynasty in Egypt. The narrative then 
passes to the birth of the children and the mar- 
vels by which it was attended. Unfortunately 
the manuscript is incomplete, and the end^ of 
the story is lost. The tale of the Fated Prince 
{Papyrus Harris, No. 500) is based upon a 
motive familiar in the folklore of many peo- 
ples. A prince is born, and at his birth it is 
predicted that he will die by a crocodile, a ser- 
pent, or a dog. To prevent the accomplishment 
of the prediction, his father causes him to be 
brought up in an inaccessible castle, where he is 
carefully watched and tended. Attaining man- 
hood, the prince refuses to remain impri'^oned 
and sets forth into the world to seek his fortune. 
He weds a princess whose watchfulness saves 
him from the serpent, and his faithful dog 
seems to be the means of his deliverance in 
his adventure with the crocodile. But here the 
manuscript breaks off, and we are left in doubt 
as to whether he succumbs to the third fate or 
is delivered from this also, perhaps by the inter- 
position of some deity. The well-known Tale of 
the Two Brothers (Orhiney Papyrus) is fortu- 
nately preserved entire. In this tale two 
brothers live affectionately together imtil the 
wife of the elder falls in love with the younger 
and tempts him. He rejects her offer of love, 
and in revenge she falsely accuses him to her 
husband, who seeks to kill him. Tlie yoxmger 
brother dees from his home and takes up his 
abode in a solitary place. The gods, pitying 
his loneliness, fashion a woman of surpassing 
Tn-aidy to be his wife, but she, too, proves faith- 
' a lock of her beautiful hair is borne by 
tile to the King of Egypt, who sends his 
messengers, and she readily allows herself to 
be carried off. Her husband is slain, hut ^ is 
miraculously restored to life and, after a series 
of wonderful adventures, becomes King of Egypt 
and punishes his faithless wife with death. In 
addilSon to the wonders of magic, travels and 
adventure in strange lands formed a favorite 
theme of the Efi^tjan story tellers. The story 
of the ^ipwrecked mariner, a sort of Egyptian 


Sindbad, who is cast upon a fabulous island 
peopled with serpents, and the legend of the 
taking of Joppa by the General Tahuti, who 
contrives to introduce his men into the town 
concealed in sacks of ^ain, are good examples 
of this kind of narrative. In all these stories 
the style is simple and imaffected, and the 
interest lies entirely in the development of the 
plot. Of an entirely different type is The Story 
of Sinuhe (Eepsius, Denhmaler, vol. vi, Leipzig, 
1858), an Egyptian of high rank, who flees his 
country on account of some political complica- 
tion and takes refuge with the Syrian Bedouins. 
He is kindly received, vanquishes a redoubtable 
champion in single combat, and is advanced to 
high honor. But after a prosperous life among 
the Bedouins he yearns in his old age for his 
native land and applies to the Pharoah for per- 
mission to return to Egypt. His request is 
granted, and on his return he is restored to all 
his former wealth and honors. In this story the 
plot is extremely simple, while the style is ornate 
and florid, and the narrative is loaded with rhe- 
torical embellishments. Of a similar character 
is the story of the Eloquent Peasant (Lepsius, 
Denkmaler, vol. vi, Leipzig, 1858). The peasant 
is robbed of his ass and applies to tlie chief 
official of his district for redress. His eloquence 
excites the admiration of the official, who re- 
ports the matter to the King, and by his com- 
mand the case is carried on from term to term, 
the peasant’s speeches being carefully written 
down and reported to his Majesty. Here the 
very slender thread of narrative merely serves to 
carry the semipoetical speeches of the peasant, 
which, for the ancient reader, constituted the 
real charm of the book. It would seem that 
these very elaborate compositions were intended 
for a more cultured circle of readers, while the 
tales of magic and wonderful adventures reflect 
in their simple style the stories current among 
the people. The rhetorical narrative belongs, 
moreover, to a particular period, that of the 
Middle Empire. Although still cultivated to 
some extent by the learned, especially for edu- 
cational purposes, it seems to have gone out of 
fashion under the New Empire, and thereafter 
Egyptian taste affected the simpler tales of 
magic and adventure. One of the latest ro- 
mances that have been preserved is the tale of 
Betna Kha-em-Wa*st (Hess, Der demotiseJie 
Roman von Btne Ha-m-usy Leipzig, 1888) found 
in a demotic papyrus of the Ptolemaic period. 
The hero, a son of King Kameses II, devotes 
himself to the study of magic and descends into 
an ancient tomb to obtain a wonderful book of 
enchantment written by the god Thoth himself. 
He secure® the book, but its possession brings 
unhappiness, and he is at last compelled to re- 
store it to its place and to make expiation for 
having removed it. The plot of this tale is 
well constructed, the action advances rapidly, 
and the incidents are varied and wonder fuL 
But although it is in some respects a more elab- 
orate composition than the tales of the older 
period, the style is simple and shows no trace 
of the straining after effect which characterizes 
the rhetorical narrative of the Middle Empire. 
Translations of such old Egyptian tales as have 
been preserved are given in Maspero, Les contes 
populaires de VEaypte ancienne (Paris, 1889), 
and in Petrie, Egyptian Tales (London, 189^ 
99). The best translations from the vartou^ 
departments of Egyptian literature are to he 
found in The World^s Best Lit&ratixre^ (ed.' 
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Warner, New York, 1807) ; the translations in 
the first series of Records of the Past (ed. Birch, 
London, 1874—79) are to he used with caution. 

Ancient Helicon. The religion of ancient 
Egypt had its origin in a low kind of fetishism, 
or animism, of purely African character. Every 
village of prehistoric times seems to have had its 
own god or demon, worshiped in some object, 
usually a tree or an animal. Out of this end- 
less pantheon, in course of time, only the “great 
gods’’ survived, i.e., those of the principal cities. 
The most important deities of the 
places were brought into relation v ' : - ' 

of a city by becoming his child, his wife, etc.; 
thus, most of the principal deities are sur- 
rounded each by his “circle of gods.” The wor- 
ship of the celestial bodies, principally of the 
sun, developed early, but was connected with 
the leading cults, so that the sun never had one 
name throughout all Egypt. The earliest forms 
seem to be Re and Horus, whom the theologians 
differentiated as the midday sun and the young 
morning sun respectively (both worshiped in 
hawk form). In the earliest texts, however, 
we find Heliopolis in possession of its own sun 
god, Atrau, in whom the later theological system 
saw the old setting sun. Osiris (the local god 
of Abydos and Busiris) also became the set- 
ting sun, ruling the lower heavens. In short, 
sooner or later, almost every local divinity 
was treated as a form or phase of the sun. 
The confusion which existed even in the earliest 
religious documents cannot be described. The 
priests, of course, felt this confusion, 
but their attempts to construct a logical system 
were of little avail. Their creTjealogios of the 
gods, their identification of all similar divinities, 
who were explained as different manifestations 
of the same deity, their division of the world 
and of the natural forces among the various 
gods of the pantheon, were contradictory and 
merely served to increase the confusion. Amen- 
ophis IV endeavored to carry the identification 
of the various divinities to its logical conclu- 
sion and to establish a species of monotheism, 
in which the sun was worshiped as the supreme 
source of life and power. But although Ameno- 
phis carried on his propaganda with fanatical 
violence, the attempted reform did not survive 
his own reign. The highest development of the 
later religion, springing from the identification 
of all divinities, led to pantheistic ideas after 
600 B.C.; but these advanced thoughts did not 
touch the popular religion, which always re- 
mained attached to the old fetishistic local 
cults, to the worship of animals, etc. — ^to those 
features, in fact, which were so unintelligible to 
the Greeks that they sought to explain them 
as veiling higher ideas under a mysterious sym- 
bolism. The ibis Thoth (Bhouti) of Hermopolis 
became a moon god and the father of science 
and letters, like the Greek Hermes, whom he 
also resembled in his function as leader of the 
dead. Ptah of Memphis was one of the creators 
of the world, being a craftsman and artist (like 
Hephaestus) . The cow-formed Athor of Denderah 
eventually became the goddess of love. Ammon 
of Thebes^ after 160a b.c. the chief god of Egypt, 
is, df course, 'a sun god ; his wife Mut becomes 
the skyi aiid thefr child Khonsu the nioon. At 
Eileithyia was ’ revered the goddess Nekhbet, 
whose counterpart 'for Lower Egypt is Buto; at 
Bubastus^ the ca%">Ubgistet was worshiped; at 
Sais, tie Libyan gbddess Neit; in the Fayum, 
the 'd^ocodile Sohlk ^The ithyphallic 


harvest god Min was worshiped at Chemmis and 
Coptos ; at Elephantine, the ram Khnumu 
(Gbnuphis) and the goddesses Anuket and 
Satet. Under the New Empire many Semitic 
gods were introduced and became very popular: 
Baal, Astarte, Anat, Kadesh, Rashpu (light- 
ning), etc. The cult of some gods can no longer 
be localized; e.g., that of the beetle Elhepre, 
another creator of the world and sun god; that 
of the good dwarf Bes, the patron of the dance, 
of music, and of female dress ; that of the equally 
benignant female hippopotamus Tueris, etc. The 
principal animals worshiped as gods were the 
bulls Apis at Memphis, Mnevis at Heliopolis, 
and Bacliis afc.Hermonthis, the goat at Mendes, 
etc. These were all incarnations of local gods. 
Different is the general sacredness of an animal 
from a divinity; thus at one place all eats were 
sacred, at another all dogs. It occasionally 
happened that in one locality an animal was 
proscribed and persecuted, while in the neigh- 
boring town it was held sacred, as, e.g., at 
Bahnasa ( q.v. ) . 

Egyptian mythology seems to have been very 
rich; legends of the gods were attached to every 
sanctuary, and dramatic representations of them, 
in which priests played the part of gods, were 
given at the local festivals. Allusions to these 
myths abound in the religious texts, but details 
are rarely given, and, of all the great mass of 
Egyptian ‘p.. f’ ■ -i. lore, only the myths re- 

lating to < 5 family and a few legends 
of the sun god R§ have survived. Osiris, origi- 
nally the local god of Abydos and Busiris, was 
one of the many deities who in course of time 
acquired a solar character. He was especially 
identified with the setting sun, ruling the lower 
heavens and the mysterious region below the 
western horizon. He thus came to be regarded 
as the god of the realms of the dead, and his 
worship became popular throughout the land. 
In Egyptian mythology Osiris \un the beneficent 
ruler of mankind; who elevated his subjects 
from barbarism and taught them the arts of 
civilization. He, however, incurred the enmity 
of his wicked brother Set, by whom he was 
treacherously murdered- His body, inclosed in 
a chest, was cast into the Nile and floated out 
to sea. Isis, the sister and wife of Osiris, after 
a long search found her husband’s body and 
buried it; but it was disinterred by Set, who 
cut it in pieces and scattered the fragments far 
and wide. Isis searched out all the pieces and 
buried them separately. In the nreantime Horus, 
the young son of Osiris and Isis, grew to man- 
hood and avenged his father by defeating his 
murderer in a terrific combat. Osiris, though 
dead on earth, lived in the under world and be- 
came the ruler of the dead. His sister and 
wife Isis may he identified with the constella- 
tion Virgo, and their child Horus is the young 
morning sun, O-iriN ha« another f-ist(‘r. Neph- 
thvs, who is married to Tiis brother and mur- 
derer Set (Typhon). The jackal Anubis (q.v.), 
the guardian of the lower world and th^e patron 
of embalmor^. is the son of Osiris and Nophthvs. 
Set may have been originally the constcdlilion 
Ursa Major; he then became' the personification 
of every force of nature opposed to the sun, 
the prime mover of all disorder and violence. 
He thus came to he a god of war and, after 
1000 B.c., a sort of Satan. Every evening he 
cuts Osiris in pieces (the stars), which Isis 
unites every morning. The parents of the hos- 
tilo gods are Seb (or G^b) and Nut — earth and 
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heaven. The parents of these are Shu (Shou) 
and Tefnut (perhaps ether and moist air), while 
the father of all the gods is Nuu (later er- 
roneous form, Xun ) , the primeval abyss. The 
Osirian myth is very fully treated by Plutarch in 
his Ilepi ''laidos Kal *0<ripLdos, and the general 
accuracy of Plutareh^s account is attested by 
numerous allusions in the Egyptian texts. The 
legends of the sun god Ke are derived from 
monumental sources. According to these legends 
Re appeared in primeval ages, and after de- 
feating the powers of darkness assumed the 
government of the world. He reigned long and 
peacefully, but finally grew old, and his powers 
failed. The wise goddess Isis took advantage 
of his weakness to gain a long-cherished wish. 
She was deeply versed in magic and in all 
hidden and mysterious knowledge, but one thing 
was wanting — she did not know the secret name 
of Re, upon which his power was founded. In 
order to learn the secret she had recourse to a 
stratagem. Taking some of the god’s saliva, 
she kneaded it with earth and formed a poison- 
ous serpent, which she placed in the path along 
which Rg was wont to walk. As the god took 
the air with his attendants, the serpent stung 
him, and the poison caused him intense pain. 
He called upon all the gods for aid, but none 
could relieve him save Isis, and she would heal 
him only at the price of his secret name. For 
a long time Re held out, but finally, no longer 
able to endure the torment, he revealed the secret 
and regained his health through the magic 
powers of Isis. His vigor was, however, im- 
aired, and even men dared to rebel against 
im. In his anger he called a council of the 
gods, in which it was decided to send the god- 
dess Athor to destroy all mankind. In the night 
Athor descended to the earth and began such 
a fearful slaughter that blood ran in rivers, and 
even the gods were appalled. R§ determined 
to stop the massacre. He caused beer to be 
prepared and had it poured out at evening so 
that it overflowed the fields. In the morning 
the goddess, drinking copiously of the beer, be- 
came drunk and was unable to recognise man- 
kind. Re was now weary of rule, and he retired 
to rest in heaven, leaving the god Thoth as his 
deputy upon earth. Consult, in regard to Egyp- 
tian mythology, Wiedemann, Religion of the 
Ancient Egyptians (Eng. trans., New York, 
1897), and Erman, Life in Ancient Egypt (Eng. 
trans., London, 1894). 

It was at all times a deeply rooted belief 
of the ancient Egyptians that man possessed a 
spiritual part which continued to exist after 
death, although the precise nature of this ex- 
istence was never very clearly defined. They 
regarded the human personality as consisting ot 
at least three parts: the mortal, corruptible 
body (Jchat) ; the living soul {ha) ; and a sort 
of spiritual double, or ghost, which was called 
the ha. The ha, or soul, seems to have repre- 
sented the vital principle; but it had other 
functions which are by no means clear. After 
death it was supposed to leave the body in the 
form of a bird, usually represented with human 
head and hands, and to fly up to the gods in 
heaven. The Tea was an independent spiritual 
being, living within a man and representing his 
human personality both during life and after 
death. It was his inseparable companion dur- 
ing life, and after death it hovered around his 
mortal remains. At times it could enter and 
reanimate the ibody ; it was necessary, therefore. 


to preserve the body in such condition as to be 
always tenantable by its spiritual visitor. To this 
end it was incumbent upon the relatives of the 
deceased to have his body as carefully embalmed 
as their means would allow and to place it in 
a tomb where it would find protection from ail 
accidents. But although separated from the 
body, the ha still experienced hunger and thirst 
and other human needs. It was therefore nec- 
essary to provide food and drink, boo\' . “ 
and such household effects as would .. 
comfort of the lea in the tomb. It was not ab- 
solutely required that material food and drink 
should be supplied. Magical formulse recited 
over the body or inscribed upon the tomb in- 
sured to the deceased the enjoyment of ‘‘thou- 
sands of bread, beer, oxen, and geese.” Such 
formulse were always repeated at the funeral 
by the reciter priest, and the inscriptions con- 
stantly adjure visitors to the tomb to repeat 
these important words. 

The ha and the Jea existed in the individual 
during life and continued to live as separate 
entities after death. But when life departed 
from the body, the spiritual personality of the 
deceased assumed a new form, known as his 
Osiris. Of what elements this spiritual counter- 
part of the deceased was made up is not ex- 
plained, and the Egyptians themselves seem to 
have had very vague and confused notions upon 
the subject. So much, at any rate, is clear, that 
just as Osiris died and lived again, so the spirit- 
ual personality of the deceased I'viu a'i.i'n and 
w’as merged in Osiris, or rather ii i-i. <' )siris 
himself. As to where and how the individual 
lived after death, various ideas were entertained. 
He was supposed to find a home among the 
stars, to sit like a bird on the branches of trees, 
to hover around his mummy in the tomb, or to 
appear upon earth in various transformations. 
According to the most widely prevalent belief, 
however, the defunct was conducted by the god 
Anubis to the realm of the dead, where he had 
to undergo judgment before Osiris, the King 
of the Lower World, and 42 Assessors, of strange 
and monstrous form. The path was beset with 
difficulties and t’angm-: gates had to be passed 
which opened orl\ i(> iho-(* who knew the proper 
password; demons lay in wait to seize upon 
tinwary souls; lakes of fire must be traversed; 
and many other obstacles lay in the way. But 
if the deceased were provided with the appro- 
priate formulse of the Boole of the Dead, he 
surmounted all these difficulties and finally 
entered the judgment hall. If the judgment 
was adverse, he was cast into a fiery lake, or 
given over to be devoured by a hideous monster. 
If, however, the judgment was favorable, the 
defunct was assigned an abode in the Elysian 
Fields and enjoyed a perpetual banquet at the 
table of Osiris. If, moreover, he knew the proper 
magical formulse, he could come forth upon 
earth and assume any shape he pleased; he 
traversed the heavens in the boat of Rd and 
Horus and shared in their triumph over the 
powers of darkness; all earthly impurities were 
washed away, the divine portion alone remained, 
and he became a god. In the course of the final 
judgment the deceased was obliged to present 
himself before each of the 42 judges in tujn 
and declare himself free from a particular sin. 
This constituted the celebrated “Negative Con- 
fession,” which is to be^found in chapter exxv 
of the Boole of the Deadly. It indicates the exis- 
tence of a high standard of morality and is 
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thoroughly in accord with the teaching of the 
moral papyri and with many funerary inscrip- 
tions in which the particular virtues of the 
deceased are detailed. It was not, however, 
necessary that the deceased should be actually 
guiltless of all the sins; it was only necessary 
that he should declare himself guiltless of them, 
and, above all, that he should know the names 
of the infernal judges. If he knew the proper 
chapter of the Book of the Dead, or even if it 
were written out and placed in his coffin, he had 
nothing to fear. 

It is sometimes assumed that the Egyptians 
looked for a general resurrection of the dead 
and for a great day when all man- 
kind must answer ■ ' ■ ■ the deeds done 

in the flesh. Of this, however, the evidence is 
far from satisfactory, and it would rather seem 
that each individual underwent judgment and 
received his reward or punishment shortly after 
death. Consult: Wiedemann, The Ancient Egyp- 
tian DoctriTie of Immortality (New York, 
1895) ; Erman, Life in Ancient Egypt (London, 
1894) ; Bridge, The Gods of the Egyptians (ib., 
1904) ; Steindorfl, Religion of the Ancient Egyp- 
tians (New York, 1905) ; Wiedemann, Reli- 
gion of the Ancient Egyptians (ib., 1897) ; 
Maspero, Etudes de mythologie et d’archeologie 
Sgyptienne (Paris, 1893). Brugsch, Religion 
und Mythologie (Leipzig, 1884-88), is full, but 
not critical. For illustrations, consult Lanzone, 
Di^ionario di mitologia egizia (Turin, 1881-88). 
Champollion, Panth6on egyptien (Paris, 1825), 
is useful, 

Manners and Customs. The wonderful fer- 
tility of the Nile valley has been famous in all 
ages, and under normal conditions the produce 
of the soil has always suflSced to support a 
dense population and to leave a large surplus of 
commodities for export. Agriculture was the 
source of Egypt^s wealth and probably the most 
important factor in the development of her civ- 
ilization. Under these circumstances it was 
natural that social conditions were largely de- 
termined by the ownership of land. In the time 
of the Old and Middle empires the land was, 
with exception of the crown domains, in the 
hands of a limited number of noble families. 
Neither at this time nor at any subsequent 
period is there any trace of a free peasantry. 
T’-‘ all ancient Egyptian history the 
agricultural laborer was a serf, and the con- 
dition of his modern representative, the Egyp- 
tian fellah, is hardly better. 

The monuments of the older period, erected 
without exception by wealthy nobles, have little 
to say in regard to the existence of a middle 
class; but that such a class existed can hardly 
be doubted. The splendid creations of the art 
and architecture of the Fourth and Fifth dynas- 
ties postulate the existence of a class of artists 
and artisans who could plan and carry out such 
works. While textile fabrics might be produced 
by the peasant women on large estates, other 
manufactures required the existence of a manu- 
facturing class. And finally, in the cities at 
least, there must have been merchants who han- 
dled the produce of the soil and articles of neces- 
sity and of luxury. Under the New Empire the 
agrarian conditions were very different. The old 
noble families were exterminated or impoverished 
in the Hyksos wars, their lands came into the 
possession ©f the crown, and large estates even- 
tually fell to the share of the temples. The 
agricultural serfs merely changed masters and 


were oppressed pretty much as before; but the 
new conditions favored the rise of the middle 
class, who now came into much greater promi- 
nence and even held important offices in the 
government and in the hierarchy. The Greek 
accounts of the division of the people into 
priests, warriors, and several other classes, each 
containing a number of subdivisions, must not 
be taken too literally and are far from proving 
thaj; castes like those in India existed. It seems 
to be true that all occupations were highly spe- 
cialized and thus divided into a number of 
branches; it is also true that Egyptian conser- 
vatism very frequently caused a son to adopt 
liis father’s occupation. But there was never 
any restriction in regard to the choice of an 
occupation or against the intermarriage of 
classes, except in so far as such matters were 
affected by those social prejudices which have 
existed at all times among all peoples. 

At the head of the whole social organization 
stood, of course, the King, who was not merely 
the supreme ruler, but the direct descendant of 
the sun god and therefore entitled to divine 
honors. After his death he was worshiped as 
a god. His principal wife, the Queen, was of 
royal birth or descent and not infrequently the 
sister of her husband. Such a marriage was re- 
garded by the Egyptians as highly - ■ ■!-. 

since the issue inherited a double x- • i ■ •> < * 
divine blood of Re. The Queen shared in all the 
honors of her husband and, if she survived him, 
still possessed high influence at court, especially 
if she were the mother of his successor. From 
motives of policy Egyptian kings often married 
foreign princesses; but these ladies never stood 
upon the same footing as the Queen; they were 
all subordinate wives, but one step higher than 
the other ladies of the harem. In the time of 
the r* ■* * • ’ynasty an Asiatic prince sent, 

as £ ■■ ■ ■ . ■ harem of Amenophis III, his 

eldest daughter, accompanied by 317 beautiful 
damsels. It is therefore not surprising that 
the Egyptian kings should have a large pos- 
terity. Rameses II is said to have had 200 
children, and of these. 111 sons and 59 daughters 
are mentioned in the inscriptions of their father. 
At the court great state and ceremony were 
maintained, and when the King appeared in 
public on ceremonial occasions he was attended 
by an army of courtiers, priests, bearers of the 
royal insignia, fan bearers, officers of the house- 
hold, and many other officials of various grades. 

Under the Old and Middle empires the wealth 
and power were in the hands of the nobles. The 
heads of the great families were the nomarchs, 
who possessed large landed estates and, with 
their relatives, filled all the higher offices of 
court and state. In the time of the Fourth and 
Fifth dynasties the monarch s seem to have pre- 
ferred the neighborhood of the court; but under 
the feudal system of the Middle Empire they 
usually resided on their estates, where they 
lived in princely style. In addition to his pri- 
vate property the ruling nomarch enjoyed the 
revenue of the ‘^house of the prince,” which 
means the emoluments attached to his office 
arising from certain taxes and other sources of 
income. Fie was also, bv right of birth, a mem- 
ber of the priestly college of the local temple 
and was u«-uall\’ head. Under the New Em- 
pire, though most of the old titles were retained, 
the offices were chiefly filled by priests and 
military officers. The nomarchs were no longer 
feudal princes, but govemmeut officials who 
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could be appointed or removed at tlie pleasure 
of tJ-e Kini? or iiis advisers* 

Bef(-re tlic time of the New Empire most of 
the nobles and high officers of state bore priestly 
titles and exercised priestly functions. They 
moiiopolizedt in fact, all the high offices^ of the 
priesthood, although it is probable that in most 
cases their duties were light and that they were 
only required to officiate upon certain stated 
occasions. The regular religious services ^yere 
carried on by lower orders of priests, whose 
emoluments were not large and who seem to have 
occupied rather a subordinate position in the 
social organization. In addition, there were 
brotherhoods of so-called '"hour priests,” com- 
posed of pious laymen, each of whom devoted^ a 
portion of his time to the temple service, while 
the whole body took part on certain special 
occasions. These brotherhoods disappear under 
the Middle Empire. 

The great wealth lavished upon the temples 
by the monarchs of the Eighteenth and . subse- 
quent dynasties brought about a very different 
state of affairs. The temples became great cor- 
porations, possessing immense wealth and large 
landed estates administered by their own officials 
and worked by their own "serfs. The power 
wielded by the heads of these religious houses 
was very great, and the position of the whole 
priesthood was elevated in a marked degree. 
Apart from the material influence given them 
by their wealth and political power, the priests 
were the exclusive custodians of the higher 
learning and exercised a profound influence 
upon the minds of the superstitious Egyptians, 
by whom they were credited with the possession 
of magical power. The priests were divided into 
a number of classes, according to their several 
functions; all classes were bound to observe 
scrupulous personal cleanliness, and in token 
of this they wore pure white linen garments 
and shaved their heads. 

Until the New Empire there was no distinct 
military class. Each nome had its own militia, 
and the nomarch was bound to furnish a cer- 
tain contingent in time of war. But the Egyp- 
tians were never a warlike people, and hence 
from the earliest times they depended largely 
upon foreign mercenaries— at first Nubians, 
later Libyans and Europeans. Under the New 
Empire the army was of vastly greater impor- 
tance; some of the highest offices of the state 
were held by military men, and the army vied 
with the priesthood in political influence. At 
a later period in military families, who were 
generally of foreign origin, the connection with 
the army was commonly inherited, together 
with the field given by the goviTri merit as a 
fief for service. See p.iragrfipii on the Egyp- 
tian army under the rirh' Niorrr'^. 

The chief occupation of the Egyptians has al- 
ways been agriculture. Wheat, barley, and 
durra (black millet) were the staple crops; but 
vegetables and fruits, such as onions, cucumbers, 
melons, grapes, and figs, were also extensively 
cultivated. The il’: fchods employed 
were rather crude . ’i ' ‘ The soil was 

broken with a wooden plow drawn by oxen and 
wa^ Taboriously worked with a heavy wooden 
hsd^ Aiter the seed was scattered, fiocks of 
sheep w%re driven over the freshly sown field 
to trample down the soil. At the time of har- 
vest pulled up by the roots, but other 

grain was- with a short sickle. On the 
threshioir: prain was trodden mit hv 


the hoofs of animals; under the Old Empire 
these were usually donkeys, while in the time 
of the New Empire oxen were used for this pur- 
pose. After threshing, the grain was^ passed 
through a coarse sieve and was then winnowed 
by tossing it in the air with small wooden hand 
shovels. It was then measured by the scribes 
and stored in the granaries. Cattle raising was 
extensively carried on from very early times. 
Under the Old Empire there were still many 
marshy tracts in Upper Egypt which furnished 
excelle": ;< ..’id at all times the Delta 

was a ■ p* nn ground. Much attention 

was paid to the improvement of the stock, and 
the finest bulls were always reserved for breed- 
ing purposes. Goats and sheep were raised in 
great numbers. The donkey was the ordinary 
beast of burden, although oxen were also used. 
Horses are first represented on the monuments 
of the Eighteenth dynasty; they were usually 
harnessed to chariots for "war or for traveling, 
but were rarely ridden. Stallions were preferred 
to mares, and geldings do not seem to have been 
used until a very late period. Camels are not 
represented on the monuments before the time 
of the Ptolemies. 

The Nile was the great highway of travel and 
traffic and with its numerous canals gave easy 
access to all parts of the country. Timber was 
scarce, and the smallest boats were flat-bottomed 
skiffs constructed of bundles of papyrus reeds 
bound tightly together; they were propelled by 
poles or paddles, according to the depth of the 
water. Larger vessels were built of wood ob- 
tained from Nubia. These were also flat-bot- 
tomed and had the characteristic form of the 
modern Nile boat, in which the stern has con- 
siderably more overhang than the bow, so that, 
should the vessel run on a sandbar, the bow 
could be lifted off by throwing the weight astern. 
These boats varied considerably, according to 
the use for which they were intended. Freight 
vessels were broad and clumsy, resembling scows. 
War vessels and boats intended for travel and 
recreation were often handsomely decorated. In 
addition to the oars, they were usually provided 
with a large square sail attached to a yard. It 
was not until the time of the New Empire that 
a second yard, at the foot of the sail, was added. 
Both yards had braces and sheets for trimming 
the sail. The sheets, halliards, and standing rig- 
ging were all made fast inside of the gunwale. 
War vessels sometimes had a crow’s-nest at the 
top of the mast, for a lookout or for archers. 
Large steering oars supplied the place of the 
rudder. But though they were at home in river 
navigation, the Egyptians were always disin- 
clined to maritime enterprises, and therefore 
the carrying ■ trade of the Mediterranean re- 
mained in the hands of the Phoenicians, while 
the infrequent expeditions of Egyptian ships 
down the Red Sea to the Somali coast (see 
Punt) did not result in the establishment of 
extensiye traffic in that direction. In the south 
a very important trade was carried on with 
Nubia, and trading posts were early established 
at Syene and Elephantine (q.v.), where panther 
skins, ebony, irory.. and ostrich feathers were 
bartered for Egyptian commodiMes. To the 
north a considerable trade was carried on by 
caravans with Syria and other Asiatie countries. 
While there is iittle to tell us how trade' was 
transacted, commerce was probably conducted by 
barter, and in the early period money of /any 

stnir'f. +rv "hiaAn iTTvlj-n ATrrn TT-ni^ 
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New Empire metal rings were used as currency, 
a copper wdre of given weight serving as unit. 
Although Egypt was chiefly an agricultural 
country, her manufactures were Important and 
were early developed. Linen w^as extensively 
manufactured, and the finer grades of the an- 
cient Egyptian linen cannot be surpassed in 
modern times. The papyrus plant furnished 
material for several industries. Bundles of 
papyrus reeds took the place of wood for the 
construction of small boats, and from the twisted 
fibres sandals, ropes, mats, sails, fishing nets, 
and other objects were made. The most im- 
portant use of the plant was, however, in the 
manufacture of paper. For this purpose the 
stalks were cut into thin strips, and a layer of 
these strips was placed upon a flat surface. Over 
this a second layer was placed at right angles to 
the first layer. The leaf thus formed was pressed 
out into a thin sheet, to which the natural gum 
of the plant gave a homogeneous character. The 
sheets were then dried and were ready for use. 

In ih(‘ of leather the Egyptians were 

very -c I-Lu. ’i v- coarser leather was used for 
the soles of sandals and shoes; from the finer 
grades were made aprons, belts, coverings for 
chairs and sofas, harness, chariot trappings, bow 
cases, and many other objects. Fine colored 
leather was stamped with ornamental patterns. 

Clay is to be found in all parts of Egypt, and 
the potter’s art was very early developed. The 
Egyptian earthenware was made upon the pot- 
ter’s wheel and was usually of a very simple 
character. For ornamental purposes, however, 
the Egyptians knew how to prepare a glazed 
ware resembling faience, and of this they made 
statuettes, vases, beads, and other small objects. 
Glass was produced at a very early period, and 
glass blowing is represented in pictures of the 
Middle and New empires. The Egyptian arti- 
sans were proficient in metal working, although 
metals had to be imported and were therefore 
scarce. Tools and weapons of the earliest period 
were made of copper, later of bronze. Iron, al- 
though known from very' ancient times, was 
always scarce and was therefore not extensively 
used. Silver was in earlier times more valu- 
able than gold; but under the New Empire it 
became more plentiful, and the relative values 
of the precious metals were reversed. An amal- 
gam, corresponding to the electron of the Greeks, 
and containing two parts of gold to three of 
silver, was much used for jewelry and orna- 
mental purposes. The great skill of the Egyp- 
tian goldsmiths and jewelers is exhibited in 
many specimens of their art that have been 
found in the tombs. They were adepts in the 
use of enamels, which were beautifully colored, 
and they made skillful imitations of precious 
stones in paste. 

For building purposes and for sculpture the 
Egyptian quarries furnished an ample supply of 
stone of various kinds. From the quarries of 
Turah, nearly opposite Memphis, came the fine 
white limestone, which was used for mastahas, 
pyramids, and statues, and alabaster was ob- 
tained in the same neighborhood. Sandstone 
was obtained from the quarries near Gebel 
Silsileh,. and- near Assuan was quarried the 
beautiful ^nite used for obelisks, columns, 
statues, and doorways, and for other archi- 
tectural and artistic purposes. In the Wadi 
HammEmat was quarried the black granite used 
for statues and ^ sarcdphagL Although work- 
ing with inferior ' :fche ^ Efivutian artisans 


handled the hardest stones in a manner unsur- 
passed in modern times. Their cutting was 
done with a small metal chisel and a wooden 
mallet, and they obtained a fine polish by rub- 
bing with pieces of quartz or with quartz dust. 

As a building material, stone was chiefly used 
for the construction of temples, tombs, pyra- 
mids, obelisks, and other enduring monuments; 
private houses were built of bricks made of Nile 
mud. The dwellings of the poorer class were 
generally mere hovels; those of the wealthy 
were often of considerable size and contained 
many rooms. The framework was of timber, 
and at the entrance there was often a columned 
portico. In some examples represented on the 
monuments the roof is raised above the upper 
story by small pillars, and the spaces between 
the pillars are left open to secure free venti- 
lation. In others an awning is stretched over 
the flat roof, which was apparently the favorite 
resort of the family. Country houses were sur- 
rounded by gardens with beds of flowers, alleys 
of trees, and artificial lakes. 

The Egyptians were not a grave and phil- 
osophical people; on the contrary, they were 
gay and cheerful. They were fond of amuse- 
ment, and their frequent social entertainments 
were enlivened by the performances of musicians, 
dancers, and jugglers. Women as well as men 
were guests at these feasts, which were not 
always of a very sober character. As a people, 
the Egyptians were much addicted to the use 
of intoxicating beverages. Beer was the na- 
tional drink; it was brewed from barley malt, 
and several kinds of beer are mentioned in the 
inscriptions. Wine also was largely consumed, 
and the Egyptian vineyards produced both red 
and white wines in abundance. 

Of the many games mentioned or depicted on 
the monuments, the game of draughts appears 
to have been most popular. It was believed to 
form the favorite recreation of the blessed dead 
in the Lower World, and many draught boards 
have been found in the tombs. 

At all times the Egyptians took great delight 
in field sports. The marshes were well stocked 
with aquatic birds, which the sportsman, push- 
ing among the reeds in his skiff, brought down 
with a throw stick. Angling with rod and line 
and *the spearing of fish were also favorite 
amusements. Larger game, especially the an- 
telope, was hunted with hounds in the Libyan 
Desert, and lions were often killed in the same 
locality. At the popular festivals a favorite 
sport was the water tournament, in which 
the contending boatmen stood in their skiffs 
and sought to push their opponents over- 
board with long poles. Wrestling and cudgel 
play were also features of these occasions, and 
such contests were often *so earnest that the de- 
feated contestant had to be carried from the field. 

In ancient Egypt women enjoyed a much 
greater degree of independence than in other 
countries oi antiqiiity. They appeared with 
their husbands at social entertainnaents and 
took ' part in religious ceremonies. There were 
regular orders of priestesses attached to the 
service of the gods, and under the New Empire 
the priestesses, or “singers,” of Ammon of 
Thebes were a very important body. At the 
head usually stood the Queen, and the lower 
grades wer^ composed of the wives and daugh- 
ters of priests, officials, military officers, and 
even artisans. The Egyptian laws secured to 
women the full eniovment of the rights of prop- 
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erty. A married woman, e.g., could hold 
property at her own separate disposal and 
could even lend money on interest to her hus- 
band- Polygamy was allowed, but was rarely 
practiced; as a" rule, there was but one legiti- 
mate wife, who held a most honorable position 
in the household and had the direction of do- 
mestic affairs. A man might also have as many 
concubines as his means wmuld allow, but ex- 
tensive harems were a luxury of the rich. The 
Egyptians usually married young, and their 
large families were a source of wonder to the 
Greeks. 

Although the higher learning was in the hands 
of the priests, education w’as rather widely dif- 
fused, and reading and writing were common ac- 
complishments, even among the lo’wer classes. 
Schools existed throughout the country; they 
were usually attached to the various govern- 
mental departments, and, under the New Em- 
pire at least, graduation in these schools opened 
the way to admission into the civil and military 
service of the state. The school discipline was 
severe, and the rod was freely administered. 
“The ears of the young,” says the Egyptian 
proverb, “are placed on the back, and the boy 
hears when he is flogged.” At first the young 
pupil was taught to form the characters on 
potsherds, papyrus being too expensive for this 
purpose. When he acquired some skill in writ- 
ing he was set to copying moral maxims like 
our old-time copy-book texts, and as he ad- 
vanced he copied longer extracts and finally 
complete texts which were selected for their 
matter and style. The moral papyri containing 
rules of conduct and of manners were commonly 
used for this purpose; but poems, tales, and 
religious texts were also assigned. In this way 
the student, as he gained skill with his pen, 
became acquainted with the best works of the 
national literature. Much attention was given 
to the formation of a good epistolary style, 
and to this end students were required to copy 
out collections of model letters upon various 
subjects. Arithmetic and bookkeeping were im- 
portant branches of study, and under the New 
Empire instruction in i ■■ -r y ' -ms 'to have 
been given. Througho. ; , • <»!:■-< the pupil 
was carefully trained in ethics, in the practical 
philosophy of everyday life, and in good ^ man- 
ners. The more advanced instruction was, 
of course, adapted to the career in life which 
the particular student expected to follow; but 
little is known as to the manner in which it 
was imparted. 

In the care bestowed upon the dead the Egyp- 
tians surpass all other peoples of ancient or mod- 
em times- The means adopted were more or 
less elaborate in proportion to the wealth of the 
deceased's family, but the principle was the 
same in all cases. The body was first embalmed 
(see Embalming) and, after being swathed 
in linen bandages, was placed in the coffin. In 
the time of the Middle Empire magical texts 
(see Deau, Book of the) designed to protect 
the deceased from the perils of the Lower World 
were inscribed upon the eofldn boards. Under 
the New Empire similar texts were written 
upon papyrus and placed within the coffin. 
Amulets of various kinds were placed beside 
the laummy or hung about its neck. When 
these preparations were complete, the body was 
carried to the tomb, accompanied by relatives, 
friends, and troops of hired mourners. All the 
Egyptian cemeteries lay upon the west side of 


the Nile, and hence it was frequently necessary 
to cross the river. When this was the case, 
the coffin was embarked upon a richly adorned 
barge, and the fmieral cortege followed in other 
boats. From the time of the Old Empire the 
sacred soil of Abydos was a favorite burial 
place, and bodies were brought thither for 
sepulture from all parts of Egypt. At the place 
of burial the officiating priests performed the 
appropriate ceremonies ; extracts from the sacred 
books were read, incense was burned, offerings 
were made, and the body was then committed to 
the tomb. Every provision was made for the 
comfort of the deceased. Alabaster figures of 
fowls, and loaves of bread, and little wooden 
wine jars, were provided, which, by virtue of 
the charms repeated over them, acquired the 
properties of real food and drink. In the same 
way the food was supposed to be prepared in 
wooden models of kitchens by statuettes of cooks 
and bakers. Should the deceased wish for rec- 
reation, there were games of various kinds 
and his favorite papyri. Did he desire to travel, 
he might voyage in wooden models of boats 
which, with oars, rigging, and crew, were placed 
in the tomb. He was, moreover, spared the 
necessity of performing labor in the future life 
by numbers of statuettes called ushabtiu, or 
“answerers,” which answered to his name and 
took Ms place whenever any work was assigned 
to him. The tombs of the Egyptians varied 
with the period and with the means of the 
deceased and his family. Under the Old Empire 
wealthy nobles built the so-called mastaba 
tombs, flat oblong structures of stone, which 
surround the pyramids of the kings of the 
Fourth and Fifth dynasties. From the end of 
the Old Em pire grotto tombs, hewn out of the 
solid rock, were preferred. Such tombs con- 
tained several chambers, and their walls were 
usually adorned with sculpt'ures and paintings. 
To each tomb was attached a funerary chapel, 
where offerings were made from time to time. 
Tombs of this kind were, of course, only within 
the reach of great nobles and wealthy officials. 
For persons of moderate means a common type 
of tomb, under the Middle and New empires, 
consisted of a small pyramid of brick stand- 
ing upon a low square base and having a little 
portico in front to represent the funerary chapel. 
The great majority of the people were, how- 
ever, buried in the ground, and the site of "the 
grave was usually marked by a stele, on which 
was carved a representation of the deceased 
standing before a table of offerings in the pres- 
ence of Osiris and other gods. ^ The poor were 
buried in shallow graves, without a coffin 
and with no stele -to mark the spot; but the 
small alabaster bowls and the bones of animals 
found in these graves show that even here the 
welfare of the deceased had not been neglected. 
CJonsult: Breasted, A History of Egypt (New 
York, 1905) ; Erman, Life m Andent Egypt 
(liondon, 1894) ; Wiedemann, Alt-Aegypten 
f ^ h : H L-" * ^ 1S9 1 ) and A egyp tisohe Geschichte 
(•..‘.i I, :'"i4-88); Duemichen and Meyer, Oe- 
sehichte des alien Aegyptens (Berlin, 1878-87). 
Wilkinson, The Manners and Customs of the 
Ancient Egyptians (ed. Birch, London, 1878), 
is antiquated, but is full of valuable illustra- 
tions- 

HISTORY 

Ancient BCistory. All historical books writ- 
ten in hieroglyphics have been lost. Their ex- 
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istence is proved only by fragments of a short 
extract (a list of kings) on papyrus, preserved 
in Turin. (See Tuein Papyrus.) Manetho, 
a priest of Sebennytus, under Ptolemy Philadel- 
phus, wrote an Egyptian history in three books, 
which has also been lost. Epitomes of it are 
j I ' in the works of Josephus, Julius 
Eusebius, and George Syncellus; but 
they are inconsistent and probably unreliable. 
Some historical material is found in Herodotus, 
Diodorus, and Eratosthenes, but it is inter- 
mingled with many errors. We are therefore 
compelled to rely chiefly on the inscriptions, 
which do not always supply adequate informa- 
tion. The greatest difficulty is in the matter 
of chronology. The Egyptians themselves had 
no fixed era, but dated by the regnal years 
of the respective kings, and the inscriptions 
alone do not always furnish a reliable con- 
nection between reigns. In the scanty extracts 
from Manetho’s history the ■ ’ r ■ ■ ’ figures 
have been largely corrupted. Tnereiore the dif- 
ferent systems of modern scholars lack uniform- 
ity. For example, the dates assigned to the 
first historical reign, that of King Menes, vary 
as follows: 5702 (Boekh) ; 5613 (Unger) ; 5004 
(Mariette) ; 4400 (Brugsch) ; 3892 (Lepsius) ; 
3623 (Bunsen) ; 3400 (Breasted) ; 2000 B.c. 
(Sharpe) ; etc. At the present day scholars 
content themselves wdth fibbing approximate or 
‘^minimal dates,” showing before what year a 
king must have reigned, though he may have 
lived 100 or even 1000 years earlier. Up to 
the present time no date before the eighth cen- 
tury B.c. has been fixed with certainty, and a 
fairly close approximation is possible only up to 
about 1600 B.c. Manetho’s division of all the 
rulers of Egypt from the earliest period down 
to 342 B.c. into 30 dynasties or groups (not 
strictly families) has been, in general, con- 
firmed. Dynasties One to Six are called the Old 
Empire; Eleven to Fourteen, the Middle Em- 
pire; with dynasty Eighteen the New Empire 
begins. 

Egypt was apparently a civilized state at as 
early a date as was Babylonia. The possibility 
cannot be denied that Egyptian civilization 
may have been derived from that ancient centre 
of culture, but the evidence is not sufficient 
to decide the question. At any rate, long before 
3000 B.C., Egypt possessed an independent cul- 
ture, at least as high as that of Babylonia. The 
earliest history is obscured The later priests 
filled many thousands of years with the 
mythical reigns of the different gods, after 
which they placed 4000 or more years of the 
demigods, or manes, i.e., prehistoric kings, whose 
names had been lost. The Egyptians consid- 
ered Menes, or Meni, from This as the first re- 
markable historical King. We now possess 
many objects which seem to date from his time, 
found chiefly in the two great royal tombs at 
Nagada and at Abydos, and possibly relics of 
a few earlier kings, who even at that time 
ruled over all Egypt. The time when Egypt 
was divided into two kingdoms, the Delta and 
the Southern Land, has not yet been traced 
by archaeology, although in the royal titles the 
remembraaice of that prehistoric division of the 
‘%wo countries^’ was preserved even down to 
Roman times.- The large tombs of the kings of 
dynasties One and Two were situated near 
Abydos'aird This (whence Manetho calls thmi 
Thinitie kings > ; these tombs were examined im- 
perfectly , by ; Am®neaidf4n T&96 1 and afterward 
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thoroughly by Petrie. ( Consult his Royal 
Tombs, London, 1900 et seq.j Thus we can go 
back to the middle of the fourth millennium B.c. 
or earlier. Of dynasty Three we know little 
more than the names of the principal kings. 
They resided near Memphis, and their tombs 
gradually assumed the later, pyramidal form. 
The earliest example, the step pyramid near 
Saqqara, is the work of Zoser, the fifth King 
of this dynasty. Under him we find the copper 
mines near Mount Sinai already being worked 
by the Egyptians. 

Dynasty Four has left a great mass of monu- 
ments. The first King, Snefru, was the first 
great warrior. He made expeditions into Nubia 
and Syria and opened a new copper mine at 
Wadi HJs two successors, the Cheops 

(q.v.) ana Cnephren (q.v.) of Herodotus, built 
the two largest pyramids — ^works which vrere 
never equaled at any later period. Later tra- 
dition ascribes the famous Sphinx near the 
pyramids to Chephren, but this is doubtful. 
Menkaure, or Myeerinus, built the third in size of 
the great pyramids; all subsequent royal pyra- 
mids are considerably smaller. Under this 
and the following dynasty Egyptian sculpture 
reached its acme of perfection {c.280Q B.c.). The 
most remarkable monument of dynasty Five 
(12 kings) is the sun temple near Riga, of 
which a building in the form of an obelisk has 
remained. The last King, called Onnos by Man- 
etho, inaugurated the custor' « ..■•-•m' the 

chamber of the pyramid with ■ . This 

example, followed regularly in dynasty Six, has 
furnished to us the extensive texts of the pyra- 
mids opened in 1880 (those of Teti or Atoti, 
Pepi or Apopi I, Merenrg, Pepi II, and Ne- 
ferkarg) (Breasted, Ancient Records of Eyypt, 
Chicago, 1907). These are all magical texts, 
of no historic but of great ‘‘'n ■ j'-Fc inter- 
est, being copies of books so .i • • i r i i they 

were partially unintelligible even to the scribes 
of that age. Pepi I (or perhaps Apopi — ^the 
vowels are not expressed) left numerous traces 
of his Imlh'-nir Jietivity; he also waged a great 
war in -r'.no, for which he used many negro 
troops from the tributary regions of Nuhia. 
Most of the kings of this period built their 
residences — every king building a new city — 
around Memphis; the city of Memphis itself 
derived its name {Mennofer, ^Good Abode’) from 
that of the pyramid of Pepi I, which stood in 
the vicinity. Pepi II is reported to have reigned 
more than 90 years. Under his successor we 
hear of an expedition into the negro countries 
on the White Nile, to procure a pygmy for the 
King (c.2500). 

Dynasties Seven to Nine form a very obscure 
period which has left hardly any monuments. 
The princes of the nomes (counties) had become 
so independent that the power bf the king de- 
creased. Dynasties Seven and Eight were of 
Memphitic, Nine and Ten of Heracleopolitan, 
origin. 'Uie latter had to fight continually 
against rebellious nomarchs (counts), espe- 
cially against those of Thebes, who began to 
claim the royal title and finally succeeded in 
conquering the whole country, ruling as dy- 
nasty Eleven. The last six kings of this family 
(nearly all called Antef or Mentuhotep) gov- 
erned a reunited kingdom. Under them Thebes, 
formerly an insignificant town, first became the 
capital of Egypt. The last King of this dynasty, 
Sankh-ka-r6, has left the first report of an ex- 
pedition to Punt. (See below.) The Twelfth 
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(Theban?! dynasty seems, from recent discov- 
eries, to have begun about 2000 B.c. This 
period of about 200 years (seven kings, Amen- 
emhat I, Usertesen I, Amenemhat II, User- 
tesen II, Usertesen III, Amenemhat III, Amen- 
emhat IV, and a Queen, Sebknefrure) was 
considered by the later Egyptians as the golden 
age, especially of literature, the poetical style 
of which formed the model for all succeeding 
periods. Of the numerous ’ ■ *’ '"i .• * nasty 

Iwelve and its renowned art^ ^ . little 

has survived- Amenemhat III (q.v.) was the 
King Moeris of Herodotus, who gained the Prov- 
ince of the Fa(i)yiim for agriculture by diking 
off large parts from the lake formed by a 
branch of the V*i. . >■/ into that oasis. Of 
the so-called 1 i',y r- , i largest of all Egyp- 
tian temples, built at this time near the pyra- 
mid of Amenemhat III in the neighborhood of 
Hawilrah, only a few stones remain. It does 
not seem that the Tw^elfth dynasty- possessed 
more of Asia than the copper inines near Mount 
Sinai, but Kubia was gradually conquered as 
far as the Second Cataract, where Usertesen II 
established his frontier by building two strong 
fortresses on both sides of the Nile. The gold 
mines of that country were explored by the 
Pharaohs. After dynasty Twelve Egypt fell 
back into the former anarchy and strife of 
nomarchs. and it is likely that more than 130 
princes, fighting with their neighbors for the 
crown, did not fill more than about a century 
(dynasties Thirteen and Fourteen). 

Somewhat before 1700 Egypt was suddenly 
conquered by a foreign nation, whose rulers 
Manetho calls Hyksos. The name probably 
means ‘*EuIer of Countries.’^ (Consult Breasted, 
Bistory of Egypt ^ p. 217.) We know nothing 
about the origin of these foreigners (they are 
usually taken for Ocinaaniie«'’ or Turanians, 
though both theories lack proof) except that 
they had first conquered Sj^ia. They may 
have been Arabians and Phoenicians. In Egypt 
they soon became Egyptianized. They kept 
only the Delta under their direct administra- 
tion, leaving Upper Egypt to tributary native 
princes. Ae viceroys of Thebes (dynasty 
Seventeen) finally threw off the yoke of the 
foreign sovereign Apoph(is). After a long 
strTiggle, during which the Thebans Seknenrg 
III and his successor Karnes died, Amasis I 
(Aahmes or Ahmose) put an end to the rule 
of the Hyksos by conquering their capital and 
chief fortress, Avaris (or Hat-uaret) on the 
northeastern frontier (c.lfiOO). Pursuing them 
into Palestine, Amasis, the first ruler of dy- 
nasty Eighteen, inaugurated the period of con- 
quests in Asia. His unlimited power (the 
dominion of the many nomarchs had been wiped 
out during the long Hyksos war) and his army, 
disciplined and trained in the war of inde- 
pendence, enabled him to conquer Palestine and 
Phoenicia. His son Amenophis (Amenhotep) I, 
dying after a brief reign, became the patron 
saint of the Theban necropolis. Tbothmes 
(also* called Dhutmose) I penetrated into Nubia 
beyond the Third Cataract and into Syria as far 
as the Euphrates. His son Thothmes II had to 
share his power with his energetic sister and 
ynfe Hatshepsu (Hatasu), who also kept his 
minor suee^sor, Thothmes III (her nephew?). 
Under- her control for 22 years. In one of 
the finest buildings of Egypt, her temple at 
Deir el-bahri, is depicted, as the most remark- 
able event of bf^ reign, the equipment of a 


whole fleet to sail to the Abyssinian and Somali 
coast, called Punt (Phut in the Bible), in order 
to bring back gold, rare animals, and, above 
all, incense, together with some living incense 
trees to be planted at Thebes. Formerly only 
single ships had been sent to Punt. 

After Thothmes III had come to power by 
Hatshepsu’s death (c.l500), he showed himself 
the greatest conqueror among the Pharaohs. 
In at least 16 campaigns he conquered Pales- 
tine, Phoenicia, and Syria as far as the Lower 
Orontes and penetrated victoriously as far ^ as 
northern Mesopotamia (Mitanni), storming 
Carchemish on the Euphrates and hunting ele- 
phants in that region. With his rich booty he 
embellished the temples of Egypt in a manner 
unequaled by any of his predecessors, though 
they had all been great builders. ^ The ^gantic 
temple of Ammon at Kamak is chiefly his work. 
His son Amenophis (Amenhotep) II (c.l480) 
maintained the Egyptian possessions in Asia, 
and so did Thothmes IV, but Amenophis II 
gradually lost the northern regions. He lived 
on good terms with Mitanni and married the 
sister of its Eling Dushrata. For an account 
of the cuneiform dispatches received from Asia 
during the reign of this King and that of his 
son, which were found near Tell el-Amarna, 
see Amaena Letters. 

His son, by the beautiful and influential 
Queen Teye, Amenophis IV (about 1410), 
caused a great revolution by trying to replace 
the old religion with a solar cult approaching 
monotheism. He persecuted the worship of the 
supreme god Ammon with special vehemence, 
carrying his animosity so far as to obliterate 
the name of the god from earlier monuments 
and to change his own name, which contained 
that of Ammon, to ^‘The Splendor of the Sun” 
(Akhunaten). He removed his residence from 
Ammon’s city, Thebes, and built a new capital 
at Tel el-Amama, in Middle Egypt. After 
Ms death (about 1395) the new religion, which 
had previously met with great opposition, was 
destroyed together with its temples under the 
following ephemeral kings: Smenkh-ka-r§, Tu- 
tankhamen, and Ay. King Haremheb (about 
1308) completed the restoration of the old creed. 

With the short-lived Rameses I, dynasty 
Nineteen (about 1350) begins. Sethos (Sety, 
Seti, or Setoy) I, his successor, a great warrior, 
whose tomb in Bib0.n el-Moluk is the finest of all 
the royal tombs there, attempted to win back 
the parts of Middle Syria which had been lost 
and was there entangled in a war with the 
Kheta or Hittites, whose kingdom seems to have 
had its original centre in Cappadocia. His 
son Rameses II, or Seaostris (c.l330 B.c. 
continued this war for 20 years with varying 
success. Finally at the peace concluded with 
the Hittites and sealed by a marriage between 
Rameses and the daughter of their King, Syria 
was divided, and Egypt retained Palestine and 
the southern half of Phoenicia. The numerous 
representations of a few modest victories 
(chiefly that near Kadesh on the Orontes, later 
Laodicea and Libanum) made the Greeks believe 
that Rameses II had been the conqueror of half 
the world. However, his activity as a builder 
during Ms reign of 67 years was beyond com- 
parison, though he usurped many monuments, 
replacing earlier names by his own. Perhaps 
two-thirds of all the monuments bear his car- 
touche. As he colonized Goshen (the modem 
Wadi TumilSLt) and built there the ertiea of 
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Pithom and Rameses, he has been pointed out 
as the Pharaoh who oppressed the Israelites, 
and his son has been deemed the Pharaoh of 
the Exodus. But an inscription found in 1896 
shows that, in the fifth year of his son Mer- 
nephtah, Israel was already settled in Palestine, 
and that an earlier date must be sought for the 
Exodus. On the other hand, it is clear from the 
Amarna Letters (q.v.), written about 1400 B.c., 
that at that time Israel had not yet entered 
the Promised Land. The date of the Exodus 
must therefore be placed in the interval between 
these two extreme limits, or, in round numbers, 
between 1400 and 1250 B.c. The theory is 
sometimes advanced that the ancestors of Israel 
settled in Egypt under the Hyksos kings, but 
there is no evidence in support of this view. In 
fact, with the single exception of Mernephtah’s 
inscription, there is no mention of Israel in the 
records, and nothing is known in re- 
gard to the date of the chosen people’s settle- 
ment in Egypt or the length of their sojourn 
there. All theories upon this subject are based 
upon little more than pure conjecture. Under 
Mernephtah the Libyans devastated the Western 
Delta, and pirates from Asia Minor and Europe 
ravaged its shores — the Akaywash (Achaeans?), 
Tursh ( Tyrsenians ? ) , Shardin (Sardinians), 
and L-filc (Lyeians). These enemies joined their 
forces and had almost reached Memphis when 
they were met by the Egyptian army and 
utterly annihilated. Dynasty Nineteen ends in- 
gloriously "with three kings (of whom one is 
said to have been a Syrian usurper) and a 
queen. 

Setnakht, the founder of dynasty Twenty, re- 
established order. His son Rameses III (c.l210 
B.C.) repelled several invasions of the Libyans 
and defended Egypt and the Syrian provinces 
from the raids of the pirates mentioned above, 
as well as from barbarians coming by land 
from Asia Minor. A branch of the latter, how- 
ever, the Philistines, settled in Palestine at that 
time. Rameses plundered the land of the Amo- 
rites north of Palestine. His palace and favorite 
temple were at Medinet Habu. The nine Rames- 
sides after him reigned peacefully to about 1100, 
when the high priests of Thebes, who had be- 
come very rich, especially through the donations 
of Rameses III, took the crown. They had 
soon, however, to yield to a new dynasty 
(Twenty-one) from Tanis. At that time the 
police of Thebes gave up the task of protecting 
the royal tombs of dynasties Eighteen to Twenty 
against thieves and hid most of the royal 
mummies in a secret pit, where they were dis- 
covered in 1881. A few tombs, which a land- 
slide had made inaccessible to thieves and police, 
■were discovered intact in 1898. 

The Libyan mercenaries had meantime become 
so powerful that dynasty Twen^-two (about 
950) w&,s founded by one of their generals, Sho- 
shenk I (the Shishak of the Bible), who plun- 
dered Judaea and Israel under Jeroboam and 
Rehoboam. His successors were called Shoshenk 
(.3), Usorkon (3), Takolot (2), and Pimay. 
Under dynasty Twenty-three (from Bubastus, 
about 800). the country again split up into 
many kingdoms ruled by Libyan officers, 

an,d\the way 'was thus left open for the attacks 
of the kings of Etiiiopia ( q.v. ) , who had been 
independeht 'mnee, “dypasty Twenty-one. About 
756 . the EtbicpiaiL' Pdnkhy (or Piankhy) was 
preveh-ted tPom subj^jting all of Egypt by the 
r^is'tiance of' Tefnajpat, ^te^ iruler of Sais and 


Memphis; but Pankhy’s grandson Shahako 
succeeded in dethroning Tefnakht’s son, the wise 
Boeehoris (Bok-en-renef ) , with whom dynasty 
fiwenty-four came to an end (e.720?). The 
Ethiopians form dynasty Twenty-five. After 
Shabatako, Taharko (the Tirhaka of the Bible, 
C.700?) pursued a policy hostile to Esarhaddon, 
King of Assyria, who attacked Egypt in 673 
and conquered it in 670. The Assyrian monarch 
divided the country among 20 tributary princes, 
descendants of the old Libyan families. The 
Ethiopians twice again invaded Egypt in 667 
under the new Eang Tan ( u ) t-amen, but un- 
successfully. The Assyrian vassal Psammetich, 
Prince of Sais, a descendant of dynasty Twenty- 
four, aided by Greek and Carian mercenaries, 
made himself independent master of the country 
(663), when Assyria’s power declined. The 
new dynasty (Twenty-six) is remarkable for its 
revival of art with archaistic tendencies. Psam- 
metich’s son Nekao (Necho) II (609-594) slew 
Josiah of Judah and conquered Syria as far 
as the Euphrates ; but he soon lost it to the new 
Babylonian Empire, being defeated by Nebu- 
chadnezzar at Carchemish. Neeho dug the first 
canal connecting the Nile, and thus the Mediter- 
ranean, with the Red Sea. He also built a fleet 
and sent Phoenician sailors around Africa. 
Apries (Uahabre, the Hophra of the Bible, 588- 
569), the successor of Psammetich II, vainly 
tried to prevent the destruction of Jerusalem 
by Nebuchadnezzar ( 586 ) , Amosis II ( Amasis, 
569-526), in consequence of a military revolt, 
first took Upper Egypt and three years later 
slew Apries in battle. With diplomatic skill 
he maintained himself against the Babylonians, 
and later against the Persians; but his son 
Psammetich III closed this flourishing dynasty 
by a reign of only one year. In 525 Cambyses 
defeated him at Pelusium, and Egypt became a 
Persian province. 

The revolts of the Libyan officers Khabbash 
(487), Inarus, and Amyrtaeus (460-450, aided 
by the Athenians) were suppressed; but in 414 
the Persians were expelled, and Egypt was free 
from their rule until 343. In the interval, 
however, the country was a prey to internal 
strifes. The Persian reconquest was followed by 
many cruelties; the last Egyptian Kang, Nec- 
■fcanebus, fled "to Ethiopia. Alexander occupied 
Egypt in 332 and founded Alexandria in 331. 
On the death of Alexander (323 B.c.) one of 
his generals, Ptolemy, son of Lagos, became 
Macedonian Governor of Egypt. From the first 
he was virtually an independent ruler, though 
he did not assume the royal title till 306 b.c. 
He was a wise and politic sovereign, and under 
his reign Egypt became a power of the very 
first rank. He conciliated his native subjects 
by treating with x'espect their religion and 
the long-established customs of the country. 
Under Ptolemy and his successors Alexandria, 
the new capi-tal of Egypt, increased rapidly 
in importance and soon became the foremost 
city of the world. Its commerce was far-reach- 
ing and brought vast wealth into the hands of 
its merchants. As a centre of literary culture, 
it was even more famous than as a centre of 
commerce. The celebrated museum and library 
founded by Ptolemy I exerted a profound in- 
fluence and a'ttracted to Alexandria men of 
letters and of science from all parts of the Hel- 
lenic world. Ptolemv I died in 284 b.c. His 
grandson Ptolemy III (247-t222) waged a suc- 
cessful war with Syria and greatly extended 
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the foreign possessions of Egypt. After this 
there followed a period of steady decline. An- 
tiochus the Great of Syria and Philip V of 
Macedon deprived Ptolemy V (205-181 b.c. ) 
of his Syrian and ^aigean" possessions, and but 
for the intervention of Rome would have seized 
Egypt as well. Henceforth, although her com- 
merce increased in importance, and Alexandria 
was still the great centre of literature and 
science, Egypt existed as an independent king- 
dom only by the suiferance of Rome and lost all 
external influence. Ptolemy XIII ( 80—52 B.c. ) 
bequeathed his kingdom to his elder daughter 
Cleopatra (q.v.) and his elder son Ptolenay 
XIV. Cleopatra made herself sole ruler and 
finally terminated an adventurous career by 
suicide in 30 b.c. With her the kingdom of the 
Ptolemies came to an end, and Egypt became 
a Roman province. 

Augustus made Egypt a Roman province under 
a governor of equestrian rank. It remained 
rather a quiet possession of the Romans- Many 
temples were erected under the Roman dominion. 
The invasion by the Ethiopians (24 b.c.) and 
that by Zenobia of Palmyra (270 a.d.) are 
the most important events of this period. The 
rapacious desert tribes of the Blemmyans were 
often troublesome. Christianity spread with 
special succ(‘ * " ''i' the Egyptians. Gnos- 
ticism and ‘ ■ (on heathen models) 

had their origin here. Paganism was perse- 
cuted and forbidden in 391 a.d., being tolerated 
only on the island of PMlse until the reign 
of Justinian. Schismatic contests among the 
Christians did much harm. 

Egypt After the Eall of Home. After the 
fall of the Roman Empire Egypt almost dis- 
appeared from the knowledge of Europe, but it 
occupied an important place in the Moham- 
medan world. It was conquered by the Arabs 
under Amru (639-641 a-B.) and in 969 became 
the seat of power of the Eatimite dynasty, and 
its capital, Cairo, was one of the religious 
centres of Islam. The Ayubites succeeded the 
Fatimites and imder Saladin (1171—93) united 
much of the Mohammedan world imder their 
rule. In the thirteenth century it was politi- 
cally and commercially the real heart of Moham- 
medanism, and the later Crusaders made it 
their objective point, with the idea of shaking 
at the vital seat of the enemy's strength. The 
Crusaders took Damietta in 1219, but were 
caught in the Delta on the march to Cairo and 
forced to cede all their conquests (1220), 
Damietta was again captured in 1249, by Louis 
IX of France : but his army met a similar 
fate to that of the warriors of the Fifth Crusade 
in advancing on Cairo. In the retreat upon 
Damietta the army was destroyed, and the hSng 
was captured and compelled to pay a large 
ransom, a part of which was the surrender of 
Damietta. Under the Mameluke sultans (1260^ 
1517), vigorous warriors but poor administra- 
tors, the country fell into poverty and anarchy. 
The Turkish conquest (1517) by Selim I left 
the power of the Mameluke chiefs nearly un- 
changed- In 1798 Hapoleon Bonaparte invaded 
Eg 3 ;q)t and defeated the Mamelukes near the 
pyramids; but the French forces in Egypt were 
expelled by the Turks, with British help, in 1801. 
In 1811 Mehemet Ali Pasha (q.v.) massacred 
the Mamelukes and formed an army which 
conquered parts of Arabia (1816) and Xubia 
(1820-22), but lost many troops in aiding the 
Poite during the Greek Revolution. Mehemet 
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Ali founded the present ruling dynasty and es- 
tablished himself as a practically independent 
ruler. In 1831 he rebelled, conquered Syria, and 
developed designs upon the whole Ottoman Em- 
pire; but in 1840 the intervention of Russia, 
England, Austria, and Prussia forced him to evac- 
uate Syria and renew his allegiance to the Porte. 
He improved the agriculture and defense of the 
country, but nearly ruined the people by taxes 
and monopolies. He died in 1849, and his suc- 
cessors, his grandson Abbas Pasha (1849—54) 
and his son Said Pasha (1854-63), restored 
prosperity to the country and began the Suez 
Canal. Ismail Pasha (1863-79), who first re- 
ceived the title of Khedive or Viceroy from the 
Porte, promoted the construction of the Suez 
Canal by De Lesseps, extended the conquest of 
the Sudan begun by Mehemet Ali, but was 
forced by the Porte several times to reduce his 
army and navy. Upon his accession the Egyp- 
tian debt was $16,000,000; in 1879 it had risen 
to $500,000,000. English and French banking 
houses were largely concerned in the solvency 
of the Egyptian government, and in 1875 the 
Khedive sold his 176,602 shares in the Suez 
Canal for £4,000,000 to England, thus laying the 
foundation for that country's influence in Egypt. 
In 1876 the revenue was put tmder the manage- 
ment of European commissioners; in 1878 the 
Khedive’s private property went to help the pay- 
ment of the interest on the public debt. His 
reckless •iv.’igiiTrr.* made the Egyptian ques- 
tion one o.‘ polities, and it was closely 

associated with the Eastern question (q-v.) by 
the opening of the Suez Canal. 

When Ismail, in 1879, dismissed his financial 
minister, Nubar Pasha, and refused the payment 
of interest, the European ^ governments forced 
his abdication in favor of his son Tewfik (1879— 
92). In 1880 a dual British and French control 
was established, which caused a Nationalist re- 
volt in the following year, headed by Arabi 
Pasha (q.v.), a colonel in the army. The de- 
mands of the insurgents were that the army 
should be increased to its normal • 1 P' 

the Prime Minister of the Khediv6, ii .i ' I* ! ■ ■■ , 
should be dismissed, and that a Chamber of 
Notables, or National Parliament, should be 
convened to assume the government of the people 
as a representative body. Tewfik was alarmed 
by the proportions which the revolt had as- 
sumed, and a Chamber of Notables was sum- 
moned, which met at Cairo before the end of the 
year. In 1882 Arabi was taken into the new 
Cabinet as Assistant Secretary of War. When 
it was foxmd that France and England, through 
the Controller General, were inclined to all 

the demands of the Chamber that would limit 
foreign interference in the management of the 
financies, the resentment of the popular, or Na- 
tional, party rose to fever heat. Sherif Pasha, 
the ne^t Premier, favored the European powers. 
He was -therefore forc(-d to ro-^ign, Miid a new 
ministry was appointed, with INtahinud Sanii and 
Arabi Pasha at its head. But the Khr^divo and 
his ministry reprc-sentocl such oppo.-'ito lines of 
policy that* it was evident that a rupture be- 
tween them was inevitable, and in the middle 
of May the crisis came. The Khedive’s action 
in pardoning certain political offenders was 
violently attacked by the Nationalists, and Eng- 
land and France each sent out a fleet to Alex- 
andria to maintain the authority of the Khedive, 
and demanded the resignation of the ministry 
and the exile of Arabi. The ministers obeyed, 
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but a popular outbreak caused the iChedivo to 
reinstate Arabi. He was now the idol of the 
army and the populace, who, encouraged by 
their success, were threatening violence, against 
their foreign oppressors. An ordinary street 
dght in Alexandria culminated in a general up- 
rising of the native populace against the Euro- 
peans, June 11. Arabi was commissioned by the 
khedive to restore order; but his known syin- 
pathy with the rioters only increased the panic 
of the foreign colony, which fled from the city. 
England and France had vainly urged the Sul- 
tan to send troops into Egypt to enforce the 
authority of the Khedive and to suppress the 
growing" power of Arabi, who was virtually 
dictator of the coimtry. The French hesitated 
to act. Great Britain in vain urged the Sultan 
to take a firm stand and, after inviting the 
cooperation of Italy, determined to take matters 
into her own hand. A casus 'belli was found in 
the fact that certain forts in the harbor of 
Alexandria were being armed by orders of Arabi. 
The English admiral, Sir Beauchamp Seymour, 
accordingly bombarded the town. On the next 
day (June 12) the insurgents evacuated Alex- 
andria, leaving it in flames, and intrenched 
themselves at Kafl Howar, about 12 miles dis- 
tant. The Khedive sought refuge with the Eng- 
lish fleet. He was formally deposed by the 
Nationalists, who organized a provisional gov- 
ernment at Cairo and intrusted the defense of 
the country to Arabi, Meanwhile the English, 
after an ineffectual siege of some weeks, aban- 
doned the attack on Kafl Dowar, and an Anglo- 
Indian army of 40,000 men was sent across the 
Isthmus of Suez, under command of Sir Garnet 
Wolseley, They landed at Ismailia and ad- 
vanced to Tel el-Kebir, where a large army of 
insurgents had thrown up intrenchments. These 
were stormed September 13. A forced march was 
then made on Cairo, which was reached by 
nightfall. Arabi at once surrendered, the Na- 
tional army was disbanded, and the Kliedive 
was restored to his authorify, Arabi was sen- 
tenced to death, but the sentence was commuted 
to exile on the island of Ceylon. 

Various reforms were introduced by the Eng- 
lish, acting through Lord Hufferin, who was ap- 
pointed Special Commissioner to_ Egypt. The 
French having taken no part either in sup- 
pressing rebellion or in the subsequent reorgani- 
zation, the dual control came to an end in 18^3^ 
notwithstanding the protest of France. An 
army of occupation was deemed necessary for a 
while to preserve tranquillity, but it was prom- 
ised that its size should be steadily reduced. 
This promise, owing to a serious outbreak of 
the Arabs in the Sudan (q.v.) and the inherent 
weakness of the khedival government, was not 
redeemed. Egypt became practically a depend- 
ency of England, garrisoned by English troops, 
and. with a government whose policy is in all 
things directed by the representative of England, 
though still carried out in the name of the 
Khedive. The Suez Canal, the new gateway to 
the East, . and the strategic position of Egypt 
with reference to the development and control 
of Africa,, gave that country a new importance, 
especially for ’Great Britq-in. Egypt is ^ill 
nominally pik>vinee of the Ottoman Empire; 
hut the gpverjnm^t of Gr^t Britain, where, 
hftjf qf Egyptian national debt is h^ld, 

imd^itoAk, ta rie® resent fjke fqrmgn creditors. 
XheV ebrana^der .oi thq .briny, .‘Iquqwn as the 
sirdar,, is . 'an ^Engli^ There is an In- 

volI Vil.— W ■ 


ternational Court, on which 13 European coun- 
tries and the United States are represented, 
which has jurisdiction in eases in which for- 
eigners are concerned. The Khedive and the 
government may be held responsible before his 
court. The finances are guarded by the Inter- 
national Debt Commission, on which all the 
Great Powers of Europe are represented. Under 
British control the expenditures have been 
brought within the receipts, taxes have been 
reduced, and compulsory labor and slavery have 
been abolished. The Sudan, subject to Egypt in 
some measure since 1820, with its fanatical tribes 
of fearless ” ' ‘ warriors, was a 

problem for \ < ' ■ ' of Egypt to deal 

with; its control was of great strategic im- 
portance, and it was a centre of the slave trade. 
In 1874 Charles George Gordon (q.v.) was ap- 
pointed Governor-General of the Sudan and suc- 
ceeded in partially organizing the country and 
»- - \'\j the slave trade. He was succeeded 
: Kaouf Pasha, under whom the coun- 
try relapsed into barbarism. The advent of the 
Mahdi (q.v.), Mohammed Ahmet, < in 1883, 
brought religious fanaticism into the struggle 
against Egyptian control. The rapid increase of 
the Mahdi’s power and the defeat of the Anglo- 
Egyptian army under Hicks Pasha led the 
government to send General Gordon back to the 
Sudan in 1884. He was soon cut off in Khar- 
tum, and the relief expedition under Wolseley 
arrived too late (Jan. 28, 1885) to save him. 
The Sudan was left to itself until 1894, when 
Sir Herbert Kitchener, in a series of campaign 
which proved the quality of the new Egyptian 
army, succeeded in » i':-- authority 

of the governments i Sudan, 

his final triumph being the battle of Omdurman 
(Sept. 2, 1898). The defeat and death of the 
Elhalifa in the battle of Om Debrikat in 1899 
and tbe capture of the last Mahdist leader, Os- 
man Digna, in the following year hastened the 
pacification of the country. Tewfik’s son, Abbas 
Hilmi, who had been educated in Europe, suc- 
ceeded as Khedive, Jan. 7, 1892, and proved an 
able and enlightened ruler. Lord Cromer, the 
British Consul General, has had a predominant 
influence in shaping the course of affairs in 
Egypt. The economic rehabilitation of the coun- 
try has proceeded rapidly, chief among the works 
of public utility undertaken being the great As- 
suan dam, coinpleted in 1902. By the Agree- 
ment of April 8, 1904, between France and Great 
Britain, the former pledged itself to^ abstain 
from interference with British policy in Egypt 
by not insisting upon the definite settlement^ of 
the question of occupation. Since the opening 
of the twentieth century the all-importaht po- 
litical question has been that of Egyptian 
Nationalism. The great Pan-Islamic upheaval 
which marked its first decade was particularly 
noticeable in Egypt. In 1906 a great Moham- 
medan petition was presented to the Prince of 
Wales, then in Cairo, beseeching independence. 
A nationalistic party was formed under the 
energetic leadership of Mustapha Kamel, ^ and 
at the same time the Denshawai affair stirred 
up the feelings of the Egyptians to a high |)ltch, 
for an a^rbitrary court-martial conlroUed by 
English offers had acted in this instance with 
o-reat and unnecessary harshness. Earl Cromer, 
Ihe great English Viceroy, resigned and Sir 
Eldon Gorst took his place in 1907. A lull now 
occurred. Gorst inaugurated a few reforms, but 
it was quite evident that he had no intention of 
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glvino> up Great Britain’s control. There were 
renewed outbreaks. The students of the U^3’ 
versity of Cairo went on strike ; the nationalistic 
press grew rapidly; the Egyptian Prime Minister 
was assassinated. The government promptly en- 
forced an old press-gag law, and Mr. Roosevel^ 
arriving on the scene from the Sudan, aroused 
still further the ire of Egyptian patriots by a 
1 speech. In 1911 Sir Eldon Gorst 
u.' !‘is post was taken by Lord Kitchener, 

who took measures for the pacification of the 
country by economic reforms, A plot to assas- 
sinate Elitchener was unearthed in 1912. 
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EGTP^TIAFr ART. The art of Egypt is 
naturally divided into three main divisions : 
that of ancient times ; the early Christian period 
of Coptic and Byzantine art ; and the Moham- 
medan period, from the Arab conquest in 642 to 
the present time. The third of these divisions 
is treated under the article Mohammedan Art 
(q.v.) ; this article deals with the first two. 

The date of the 1 ‘ ‘ Egyp- 
tian art is not kno\. •. , i* ^ monu- 

ments are hardly as old as the oldest Babylo- 
nian remains. But these monuments confront 
us with the vestiges of a highly developed civi- 
lization w'hose origins must have been in a far 
more remote antiquity. The researches of Petrie 
and De Morgan have uncovered many early and 
archaic remains, but it is not certain that even 
those of the Stone age antedate the earliest 
historic monuments. It is customary to divide 
ancient Egyptian art history into five periods, 
measured by the dynasties of the list of Man- 
etho (q.v.) : the Ancient Empire from about 
3500 .to 2160 B.C., covering 10 dynasties; the 
Middle Empire (two dynasties, 2160—1788) ; 
after the Hyksos dominion of five dynasties, the 
New Empire (Eighteenth-Twentieth dynasty, 
1588-1150); the Saitie, or Decadent, period of 
the Nepw Empire (1150—324) ; and the Ptole- 
maic Revival ( Twenty-sixth-Thirtieth dynasty 
and Macedonian and Roman dominions, 324 
B.C.-330 A.D.). The Christian art that follows, 
whether Coptic or Byzantine, is less Egyptian 
than cosmopolitan. 

Architecture. The monuments of the Old 
Empire belong rather to en^neering than to 
architecture, but, with all their simplicity, pos- 
sess great material grandeur; they are almost 
wholly sepulchral, comprising pyramids, masta- 
bas, or masonry tombs, and bypogea, or exca- 
vated tombs. The pyramids (see Pyramid), over 
100 in number, were erected for the burial of 
members of royal and noble families, and each 
one contains a burial chamber and a number of 
passages. The earliest-dated pyramid is the 
stepped structure at Saqqara, 190 feet high, in 
six steps, built of brick. There are similar 
structures at Abusir and MeidOm. These imply 
possibly a knowledge on the part of the Egyp- 
tians of the stepped temple pyramids of Baby- 
lonia, also of brick. But stone soon came to be 
the material used for the Egyptian pyramids. 
This is illustrated by the three famous examples 
at Ghizeh, all belonging to kings of the 
Fourth dynasty, Khufu (Chedps). Chephreri, 
and Menkaura, that of the first named the grout- 
est of all, being 482 feet high on a base 78(1 fe(‘t 
square. For persons not of royal blfKxl the tomb 
took the form of a rectangular 'structure. (See 
Mastaba. ) The best-preserved shrine of this 
period is the so-called ternplb' of the Sphinx 
(q.v.), of extremely primitive architecture, con- 
sisting of a hall in the form of a T, roofed with 
plain' stone lintels on 16' p'ei^eetly plain square 
stone piers. Remains of a few other temples 
have been found, all ussekiated: wHh sepulchres. 
buriiTg this first pbriocf there is little archi- 
tectural "membermeht or decoration. No style 
ha^^ yet been formed. The Middle Empire shows 
a considerable ehangO; cofu'hins appear' THth 
polygonal or shate; dthers of quatrefoil 

or clustered Bectioii,V^th simple capital^. 
careful execution that ’hstd before been cqn:^'^ 
to the indtte^al^aits applied tlfe ‘dedoV 

ration of buMdin^f ' odldrf ^d 
embellished arcMtecttife\‘ Tlie rdi^^t'''a!3?3^ir4e^ 
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standing tombs gave a clianee to design facades, 
porticoes, and columnar interiors. At Abydoa 
is the group of tombs historically most interest- 
ing, as this was from the beginning of Egyp- 
tian history the most sacred burial place. Here 
the usual "type is free-standing. Of roek-cut 
tombs the most famous group is at Beni Hassan. 

But the peculiar merit of this period is the 
origination of the grand type of temple archie 
tecture which was followed throughout the rest 
of Egyptian history. In these the column, lin- 
tel, and wall of cut stone carefully fitted and 
laid and secured by cramps and dowels, present 
the earliest examples of monumental architec- 
ture in stone. The type of this period is repre- 
sented by only a few examples in ruins at Bu- 
bastis, Karnak, etc.; it received its full develop- 
ment after the expulsion of the Hyksos kings, 
tmder the ITew Empire. Aside from a few ex- 
ceptions, such as the temple of Amenophis III 
at Elephantine, with its peristyle surrounding 
a cella, this type is the following: A road bor- 
dered by colossal sphinxes leads to the high- 
walled inclosure which hides the temple. The 
single imposing gateway is flanked by two 
tower-like pylons of very massive proportions; 


grouping on the island of Bhilae is the most 
picturesque in Egypt. Other important temples 
are that of Luxor, the Ramesseum, and those 
at Medinet-Abu, Edfu, Denderah, etc. Edfu is 
the most symmetrical and well preserved, but the 
group at Karnak is the most monumental and 
artistic in Egypt, the work of many monarehs 
of the Middle and Kew empires. Its hypostyle 
hall, measuring 170 X 340 feet, had a central 
nave wdth 12 of the highest columns ever used 
in Egypt, and aisles formed of 122 columns in 
nine rows. The capitals of the central aisle 
were bell-shaped; those of the side aisles were 
of the lotus-bud type. The temples of Philae, 
Edfu, and Denderah are of the Ptolemaic period, 
during which the?- only marked changes from the 
style of the Kew Empire were the introduction 
of a screen wall between tbe front columns 
of the hypostyle hall, and a greater variety in 
the capitals, complex floral forms being espe- 
cially favored. During the entire New Empire 
and Ptolemaic period architectural forms re- 
mained almost unchanged, except as above 
stated. Walls were built with a batter or slope, 
and surmounted by the unvarying Egyptian 
cornice, a huge flaring cavetto above a roll mold- 
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through it an open court is reached, surrounded ing recalling a bundle of reeds. Columns were 
by one or even two rows of columns, making it of various forms; the shafts, either circular or 
resemble g,n atrium. From this court the fore- clustered in section, tapered slightly from the 
most part of the sanctuary proper is reached, base upward and. bore capitals of various types, 
the hypostyle hall, divided into aisles by rows Of these the chief were the inverted bell, the 
of columns, and lighted from above or from bud {single or clustered), the palm, and the 
between the front columns. Finally comes the Hathor-headed (four masks of Hath or support- 
inner sanctuary with an isolated shrine in a dark ing a shrine-shaped block) . The upper part of 
columnar hall, surrounded by small chapels. The the shaft had a necking of several bands. No 
effectiveness of this arrangement, with its grad- other moldings, no other cornice, no other details 
ual transition from the brilliant sunlight of the appear. On the other hand, the surface deco- 
court to the intense gloom of the farthest ration *wa8 wonderfully full and varied. The 
chapel, is increased by an upward slant or step- columns were covered with designs,^ and so was 
ping of the floor level and the diminishing ev-ery inch of the walls. The favorite form was 
height and size of the successive part^ Tips that of extremely low relief or incised sculp- 
simple scheme was usually complicated by addi- ture, brilliantly colored, and arranged in sys- 
tions made by succeeding monarehs in any great tematic series of panoramic pictures, according 
shrine like Karnak or Philse; court after court, to an elaborate mjd^hological or historic system, 
each with its entrance pylons, were strung to- It was the great kings of the New Empire, 
gether or connected by avenues, and independent th^ .Thothmes, Amenhoteps, Setis, and Rameses, 
sanctuaries were nlaced side bv side. The the cbnciuexors of the East, who were the srreat- 
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est builders: and after them no revival comes 
until the Ptolemaic a"e. There were two classes 
of temples of different tvpe, many of^ them asso- 
ciated with roval tombs. One series is that 
of the rock-ent temples with sculptured fa- 
cades, of which the most famous are at_ Abu 
Sirabel (q.v. ), the work of Rameses II, their fa- 
cades decorated with colossal statues, and their 
halls an imitation of the free-standing temples. 
Then come the royal tombs of the New Empire, 
dug deep into the mountain, as at Bab-el-Moluk, 
and the corresponding sepulchral temples. Of 
these the greatest is that of Queen Hatasu at 
Deir-el-Bahari, uniquely picturesque and new in 
type, partly excavated and partly built. Others 
approach more the usual type^ as the Rames- 
seum, not far from it, and the Temple of 
Kameses III at Medinet Habu. 

There are many remains of Egyptian civil 
and military architecture. At Thebes, Memphis, 
Bubastis, and many other cities, whole quarters 
remain; and the fortresses of Abydos, El-Kab, 
and Semneh, though of early date, are in ex- 
cellent preservation, as are also the fortified 
walls of many cities, such as San, Sais, and 
Thebes. The New Empire adopted the Asiatic 
type of fortifications wdth which its wars had 
familiarized it, and substituted stone for brick. 
In all private houses of any size the inner court 
and the flat roof were prominent features. The 
largest were hidden away in a garden or park, 
surrounded by high walls, and, besides the main 
residence, had many subordinate buildings, often 
as complete as those of a mediaeval monastery. 

Sculpture. While it seems probable that 
Babylonian architecture matured earlier than, 
that of Egypt, it was quite the reverse with 
sculpture. The religious beliefs of the Egyptians 
led their early artists carefully to observe and 
copy the human figure in order to reproduce 
accurately each individual after death, so that 
the spirit and shade, the ba and the Tea, should 
recognize their earthly tenement and be reunited 
to it. The sculptors were extremely prolific. 
The greatest collection is, of course, in the 
museum at Ghizeh ; others of first* importance 
are those of the Louvre, the British Museum, 
the Vatican, Florence, Turin, The Hague, and 
Berlin. A large proportion, however, of the 
works remain in situ,, in the temples and tombs, 
both colossal statuary and series of reliefs, es- 
pecially in the temples of Abydos, Edfu, Ipsam- 
bul, Philse, and Thebes, and in the tombs at and 
near Beni Hassan, Memphis, and Thebes. 

AU the sculptures of the Old Empire have 
been found in tombs and have some funerary 
connection or significance. They aye far more 
realistic than later works, and often have con- 
siderable value as portraits. The colossal and 
ofiScial style does not arise until the Middle 
Empire in connection with temple architecture, 
reaching its climax under the Rameses and Setis 
of the New Empire. From the be^nning plastic 
art was used to illustrate the daily life of the 
people. Each tomb contained a faithful 4etailed 
representation of the possessions, occupations, 
person, and family of the deceased, as well as 
scenes of his future life. In the inner chamber 
were several statues as be or she appeared in 
life; in the chkmber of offerings were other 
sfcafuesi the .fable of oiferings, and especially 
a serijss of Scenes inflow relief, usually colored 
quite br^Uiaiitly ;On a stucco ground, not shaded, 
but lard pn 'in" troad rau^sses* and with strong 
contrasts.' Tn the New' Empire two other forms 


besides the low relief became popular — sunken 
relief [cavo-relievo) and outline relief {stiacoi- 
ato ) — with the result of making sculpture even 
more pictorial in effect. There was never much 
work done in high relief, and that was nearly 
all during the Old Empire. The methods of 
quarrying, transporting, blocking out, carving, 
finishing, and polishing sculptures, whether in 
relief or in the round, are among the scenes 
represented. The Greek tradition of the use of 
wood by Egyptian sculptors in the earliest times 
is borne out by the discovery of a number of 
■wooden statues of the Old Empire, chief of 
which is the famous standing figure of an offi- 
cial nicknamed the Bheih-el-heled (Ghizeh Mu- 
seum). Acacia and sycamore were among the 
woods used ; apparently a sacred significance 
was attached to this material, as, later, among 
the Greeks. Basalt, diorite, and red granite 
■were the favorite stones for statuary, while re- 
liefs were mostly in softer varieties, as lime- 
stone and sandstone. At a late period red por- 
phyry became popular. The element of color 
seems to have been considered necessary in 
fecnlpture; when it was not given by the stone 
itself — as in basalt, diorite, and r- " 1 * 
it was obtained by stuccoing and ^ 
softer stones, and even wood. The »" c- 
representation were purely conventional, and for 
the purpose of conveying an idea, not of pro- 
ducing an illusion (except in the case of the 
portrait statues of deceased persons). The 
main attempt was to show as much as possible 
to the beholder. Therefore in relief, figures 
were spread out as on a map, the head in pro- 
file (but tbe eye in front view), the shoulders 
full front, the arms and hands in profile, the 
trunk three-quar'fcers, the legs and feet in pro- 
file. In scenes where several planes of figures 
are given, there is no attempt at perspective, but 
the rows are raised one above the other toward 
the background. In a garden tbe plants and 
trees are stacked horizontally on both sides; 
around a pond, on all four sides. In such cases 
nothing stands upright. Egyptian sculptors, 
undaimted by inability to reproduce scenes 
realistically, were prodigal witli details. This 
inability does .not become apparent in the sim- 
pler processional or other scenes, where only 
one plane is required, as in most Assyrian and 
all Greek reliefs. In such details the execu- 
tion is surf)risingly delicate and highly finished. 

From the beginning there seem to have been 
two styles in sculpture, the hieratico-religious 
and the secular. The former was stiflF, tradi- 
tional, and with few types ; the latter was 
easier, freer, and with much greater variety. 
The famous colossal statue of King Chephren, 
with hands on knees, in the familiar traditional 
attitude, shows also the iype of slender body 
used fox gods and kings, in contrast to the 
heavy, squat type — ^like that of the Coptic 
fellah — ^used for portraits of common folk, such 
as tbe above-mentioned STieik-el-beled. Outside 
of any class, and the earliest large work of 
sculpture, is the colossal Sphinx of Ghizeh, 
Which is now disintcgniting under the changed 
climate. The favorite theme of the naturalistic 
portrait is perhaps the seated group of husband 
and wife, a theme in which truth to nature 
lasts even through the Middle Empire, as 
shown, for instance, in the group of Ra-Hofep 
Sind Nefert, of the Thirteenth dynasty, where 
the husband is of the negroid type so ' common 
before tbe New Empire. Outside of Eg^#, the 
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Florence Museum is particularly rich in these 
family groups. There are a few eases of genre 
and other scenes which are also particularly 
naturalistic, such as the “Poyal Seribej’' at the 
Louvre, and the ‘^'Girl on Her Knees Washing 
Clothes.” The representations of divinities are 
very material, w”’ ’ ’ _ - They 

were usually of a ^ ‘ type, 

reminiscent of totemism and fetishism: Sekhet- 
Bast, a lion or cat; Anubis, a jackal; Horus, a 
hawk; Chnum, a ram; Thoth, an ibis; Lebek, 
a crocodile. Usually the method was to place 
an animaTs head on a human body, though 
sometimes the god was wholly human and ac- 
companied by his animal emblem. Figures of 
the gods Tvere multiplied innumerably on a 
small scale. The gods of Upper and of Lower 
Egypt were worshiped on the opposite walls of 
a temple, and the god’s image, receiving the 
worship of the King, was repeated many hun- 
dreds of times in relief on the walls and col- 
umns, and even on the surfaces of the outer 
pylons. This was especially the ease in later 
art. Small images of the gods in bronze, glazed 
earthenw^e, and diorite were manufactured by 
the million as objects of devotion, according to 
uniform types. The next class is that of 0105- 
cial political art. Here also there is a tradi- 
tional element. The scene of the colossal King, 
at whose feet cower a group of captives whom 
he is about to slaughter, is repeated without 
variation during many reigns. So is the scene 
of the victorious King in his chariot overturn- 
ing ‘his enemies, as sung of Rameses II in the 
famous poem of Pentaur, But even this polit- 
ical art had its realistic and free side. At 
Karnak the low reliefs, representing the cap- 
tives defiling with their gifts, offer a splendid 
and rich series of "^es of the different races 
and tribes inhabiting Syria, Phoenicia, and 
Palestine, the artists having succeeded in con- 
veying racial traits with very few touches. In 
the same way the processional reliefs of Queen 
Hatasu at Deir-el-Bahari are very illustrative 
of the products and races of the South. But 
of even more varied interest are the reliefs and 
paintings in the tombs of private persons. In 
one of the tombs of the Middle Empire a scene 
represents the migration of a tribe in patri- 
archal fashion, in all its details, showing how 
traveling was done in the age of Moses. There 
was a distinct phase of naturalistic revival 
under Amenophis IV (Akhunaten) in the New 
Empire; otherwise the change w’-as toward the 
stiff, the colossal, and the highly finished. Un- 
der the late Saitic dynasty there was a revival 
in the reign of Psammetichus, with a recur- 
rence to the grace and delicacy of the time of 
Seti I and Rameses II. Then, when Greek art 
was introduced under the Ptolemies, sculpture 
was more affected than architecture. 

, fainting and Idinor Arts. Painting in 
Egypt can hardly be called an independent arb 
It', was largely an adjunct to sculpture and 
architecture, making of all Egyptian art a mass 
oi eoloi?*, . In the tombs, however, especially 
during ‘ the ‘ Eifth and. Sixth, .the Eleventh, 
Twelfth, ‘ and Thirteenth dynasties, wall paint- 
ings were pqpiilar as reliefs, had the pame 
chsaract^st^cs, . portrayed the same themes, 
The. roinor always flourished.^ may, 

in .fact, tQ . been the earliest to 

develop. ai^d enamel jewelry, 

its rich .pectorals, illustrates 

^ art examples date 


back to the Fourth or Third dynasty. The 
Egyptians applied artistic design and decora- 
tion very successfully to articles of furniture, 
ornament, and domestic use — to chairs, beds, 
mirrors, boxes, spoons, etc., — and their artisans 
used wood, ivory, and the various metals with 
almost equal ease. These works were dis- 
tributed throughout the Mediterranean basin 
by Phoenicians and Greeks, and so influenced 
the general history of design even more than 
the more monumental works. 

Coptic Art. The place of early Christian art 
which developed in Egypt previous to the Arab 
conquest is interesting rather than important. 
The churches, of modified basilican type, are 
small, and more interesting for their details 
and as including some of the earliest vaulted 
churches known, than for any great architec- 
tural beauty. The oldest monasteries are those 
of the Copts, and those of the sixth and seventh 
centuries display a strong Byzantine influence 
in their carved ornament. Possibly the lattice 
screens in Coptic churches were the parents of 
the rich musharahiy^ screens of the Arabic 
houses of Cairo. The Coptic textiles were often 
of great beauty, both of color and pattern. It 
is known that Coptic architects were employed 
by the Arab conquerors, as in the great mosque 
of Ibn Touloun. 

Bibliograpliy. Consult: Maspero, Manual of 
Egyptian Archcsology (revised ed., New York, 
1913) ; Petrie, History of Egypt, 3 vols. (Lon- 
don, 1899-1905); Breasted, A History of Egypt 
from the Earliest Time to the Persian Conquest 
(New York, 1905). The fullest history is 
Perrot and Chipiez, Hisioire de Vart dans Van- 
tiquitS, vol. i, Egypte (Paris, 1882), trans. by 
Armstrong (London, 1883). Large series of 
monuments are published in such illustrated 
works as Prisse d’Avennes, Histoire de Vart 
egyptien (Paris, 1878-79 ) ; Lepsius, DenJc- 
maler aus Aegypten und Aethiopien (Berlin, 
1849—59). The relation of the plastic and 
minor arts to life is well given in Wilkinson, 
The Manners and Customs of the Ancient Egyp‘ 
Hans (London, 1837-41). Capart, Primitive 
Art in Egypt (PhihKh-lpliia. 1905), is a dis- 
cussion of the earl\ an of l-gypt. The monu- 
mental work of Jomard, Description, de VEgypte 
(Paris, 1812- ), is still of value, though su- 

perseded by later iMv< -ligiiiitui-. For Coptic 
art consult A. J. IhiTlcr, 'Ihc tncient Coptic 
Churches of Egypt (Oxford, 1884). The finest 
monographs on a largo scale are those published 
by the Egyptian Exploration Fund and the Mis- 
sion Arch^ologique Frangaise du Cairo. See also 
Mast ABA; Obeuisk; Pyeamid; Temple*. Tomb; 
also under Abu-Stmbel; Abydos; Beni Hassan; 
BtJBASTis; Karnak ; Luxoe; Memphis; Phil.®; 
T*hebes 

EGYPTIAN BEAN. See Nelxjmbo. 

EGYPTIAN CAT, or Cwixir. C VT. A 'wild 
cat of the Nile region, donn in ancient 

Egypt. See Cat. 

EGYPTIAN CHLORO'STS. See Ankylos- 
tomiasis. 

EGYPTIAN EXPLORATION EUNB. A 

foundation promoted in 1882 by the E^yptolo- 
^st Amelia B. Edwards (q.v. ),"for the excava- 
tion and study of Egyptian remains. Under its 
auspice^ Edouard Naville unearthed Goshen and 
the Temple of Bubastis; W. M. F. Petrie dis- 
closed iNaucratis and discovered fragments of 
the works of Euripides, Plato, and other writers ; 
and E. A. Gardner made important finds of 
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pottery- An American branch was founded in 
1883 by W. C. Winslow (q-v.), which rendered 
invaluable service in the prosecution of the 
work. 

EGTPT TAls r MTCSIC. Except for abundant 
monumental evidence the information which we 
possess about Egyptian music is extremely 
meagre. It is derived either from inadequate 
accounts of ancient Greek authors, or from^ il- 
lustrations and specimens of their musical 
instruments. We do, however, know that music, 
crude and imperfect as their form of it was, 
has played an important rble from before the 
time of the Old Empire down to the songs 
of the Nile boatmen of to-day. They sang 
odes to the gods, songs in praise of their heroes, 
dirges to the dead, and their entertainments 
were considered incomplete without musicians 
and dancers. From the fact that Jewish and As- 
syrian musical intrurhents were, for the most 
part, of the same character as the Egyptian 
it is not unfair perhaps to assume that the 
music of Egypt was also much like that of 
the neighboring civilized countries. 

Probably, as in the case of every nation 
which has developed from barbarism to civili- 
zation, the first music was merely an accom- 
paniment to the dance. Some of the earliest 
representations show singers clapping their 
hands in rhythm to the motions of dancers, 
and this method of marking time is used at 
the present day. During the Old Empire the 
dances were generally slow and dignified, and 
the accompaniment was that of voices; but 
with the beginning of the New Empire the 
tempo of the dances became rapid and the 
usual accompaniment was supplied by tambou- 
rines and castanets. The pirouette was a favor- 
ite dance, and in that, as in all their com- 
plicated figures, the use and position of the 
hands and the arms were of prime importance. 
The number of performers varied from 1 or 
2 to 10 or 15; though, as the dramatic 
ballet was unknown, their more elaborate 
dances consisted rather of a number of small 
groups than of one integral whole. 

Yocal music consisted of solos and choruses, 
which seem to have been entirely in unison. 
Women often sang without instrumental ac- 
companiments, but the Egyptians seem to have 
felt that the voices of men needed the support 
•of instruments. Many of the very ancient songs 
have been preserved in hieroglyphics, and 
though they are inferior to the TTebrcw, they 
are remarkable for striking metaphors and 
naturalness of expression. Most famous, and 
one of the oldest of the i-. tliat of the 

oxen treading out the corn. Yuriou*: theories 
were formerly advanced to show that the Greeks 
derived their knowledge of music from the 
Egyptians; but though the latter had treatises 
on music, they ,, seem to have had no system of 
notation and ho definite ideas of harmony. In- 
d^d, ,it is without parallel that a pedple so 
advanced in other arts as were the Egyptians 
should' have had so little exact knowledge of 
the science of music. We have no definite in- 
formation about their scales, though the .seven; 
stringed lyre seems to have been tuned in coh.- 
jqiiied, tetrachprds. 

Frcm the monuments we learn that the chief 
instruments of the Egyptians were the harp, 
lyre, single and double flute,' lute, trumpet, 
sistrqin, dnnr^ tambourine, cymbals, and cas- 
tanets. 
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Long before the lyre was known to the Greeks 
the Egyptians had both harps and lyres. The 
harp was their earliest instrument, and we have 
records of it before 3000 b.c. In its original 
form it had five or seven strings, and was 
extremely long (certainly over 6 feet), with 
a semicircular body. As it was developed, 
however, the number of strings was increased 
to 11 or 12, and, by 1300 b.c., to 22, while 
its size was greatly reduced. The strings (as 
on all Egyptian stringed instruments) were of 
catgut and were at the top wound around 
pegs which passed through the frame. At no 
time, however, did the Egyptians have pedals, 
or even, as in the Welsh harps, a double set 
of strings; consequently, unless retuned, they 
could be played but in one key. The ornamen- 
tation of harps was most elaborate, the heads 
and bodies being exquisitely carved and painted. 
Allliough harp always remained a na- 

tional iiwrrumoTit, its popularity was eclipsed 
later by the lyre, the Egyptian form of which 
had from 6 to 20 strings and was considerably 
larger than its Grecian derivative. At a very 
early time flutes were in use. The J.ong flute 
was held in a slanting, perpendicular position 
and the short flute in a horizontal. The number 
of apertures varied from three to five. Con- 
siderably later the double flute superseded the 
other two. It was played with both hands, one 
tube giving the melody while the other droned 
a monotone aceompaniment. 

By 400 or 500 b.o., in addition to the various 
forms of harp, lyre, and double flute, there 
were the te-houni (a sort of banjo), the shoulder 
harp, and several kinds of drums. The te-touni 
had a long neck and a cylindrical body over 
which parchment was stretched. It sometimes 
had two or three strings, but generally only 
one, and in subsequent centuries the monochord 
(q.v.) was developed from it. The shoulder 
harp was a link between the harp and guitar. 
A specimen preserved in the British Museum 
has a neck 22 inches long, a body 19 inches 
long and 4 inches wide, and 4 strings. As its 
name implies, it is played when resting on the 
shoulder. There were two common forms of 
drums, the larger one being a barrel-shaped in- 
strument about 3 feet long and the smaller 
a cone-shaped earthenware vessel over the opeu 
end of which parchment was stretched. Still 
later were added the sistrum, a sort of rattle"; 
and the trigonon, a triangularly shaped stringed 
instrument; the tamboura, a form ofTute, somef- 
times provided V7ith frets, and played* With a 
plectrum ; and the tambourine. Besides- the 
principal instruments already emimexated, there 
were at different times numbers of derived in- 
struments, varying slightly in form from’ their 
prototypes. The musical instruments used in 
war were trumpets, cymbajfe, and drums. In 
earliest times the musicians were -generally men, 
but later women took their places, although 
there were always certain instruments which 
seem to have been the peculiar property of each 
sex. The patron gods of music and the dance 
Were* Athor, the Egyptian Aphrodite, and Bek, 
the dwarf god. / ' 

The modern musical instruments of the Egyp- 
tians are ' practically those of the Arabians', 
(See Aeabian' Mtrsic.) The study of miisie ^ 
not pursued, But that there is, a natural * love 
of it is shown by the songs ‘ of ' the country 
folk, ' laborers, ’ ’ and boatniem a^ 'their Wo®. 
The Nile sailors are particularly fainduis for 
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their songs, of -wliieli there is a considerable 
variety, many of them having been handed 
down from generation to generation for een- 
turies- 

For a general sketch of Egyptian music, con- 
sult: Mathews, A Popular History of the Art 
of Music (Chicago, 1894) ; H, Smith, The 
World^s Earliest Music (London, 1904), pp. 25— 
62; and Goddard, The Rise of Music (ib., 
1907), pp. 11-38; for mone elaborate treatises, 
Engel, Music of the Ancients (ib., 1864) ; Wil- 
kinson, The Ancient Egyptians, vol. i. (ib., 
1879) ; and for examples of modem Egyptian, 
songs, MacGregor, Eastern Music (ib., n. d.). 

EGYPTIAN PAPER PLANT. See Cy- 
PERXJS; Papyrus. 

EGYPTIAN QUESTION, The. See Egypt. 

EGYPTIAN RICE CORN. See Sorghum, 
H onsaecharme. 

EGYPTIANS, Gospel of the. See Apoc- 
rypha, section New Testament. 

EGYPTIAN SUDAN. See Sudan, Anglo- 
Egypttan. 

EGYPTIAN VERSIONS. See BiBrjE. 

EGYP!niAN WATER LILY. See Lotus. 

EGYPTOLOGY. The study of the language, 
history, and antiquities of ancient Egypt. As 
early as the sixteenth century the moninnents 
of Egypt began to attract the attention of 
European scholars, and between 1529 and 1589 
some ineffectual attempts were made to decipher 
hieroglyphics. In the following 
<...vTTny i’ V '■ubject was revived by the learned 
Jesuit, Father Athanasius Kirchqr, one of the 
foremost scholars of his time, whose astonishing 
activity and versatility were exhibited in many 
fields of research. Kircher proceeded upon the 
mistaken theory that the hieroglyphic writing 
was a sort of symbolism for cun\(\hig abstruse 
religious mysteries, the hiiTu] characters 

being purely ideographic symbols. His efforts 
were therefore not more successful than those 
of his predecessors, and his fantastic renderings 
of hlcToglyphic texts arc among iho most re- 
TTiarhable (Tirio'-itics of Egjqrtological literature. 
lUii 'I hough lie failed in hi.s main object, his 
works did much to excite an interest in Egyp- 
tian antiquities, and he also rendered valuable 
service by introducing the study of Coptic into 
Europe. His Coptic grammar, entitled Jnngua 
JEgyptiaca Restituta (Rome, 1643-44), was 
the first published by a European scholar and 
for a long time formed the basis of all work 
done in this field. Kircher was followed by 
Lacroze, Wilkens, Mingarelli. Quatremere, 
Zoega, Jablonski, and many others, who did 
much to develop the study ’ of Coptic and of 
Egyptian antiquities and thus prepared the way 
for further progress. Down to the end of the 
eighteenth century hardly any progress was 
made in the decipherment ' of the hieroglyphics. 
Kircher^s theory was, however, gradually dis- 
ci^edi^ed; and the belief gained ground that the 
hieroglyphic inscriptions were composed in the 
language actually spoken by the ancient Egyp- 
ti^sl ig^d^’^mt &ey ' dealt S^th history, science, 
aA, suhj^tfe of a more material 

dhasrabter' piliif .rdllgiOiis 'mysteries. * Professor 
T5^'h^ir''"^(1734^48'15)v'bf 'Rosto<^; was led^ hy 
qareful analysis of n^y texts to the’ correct 
conelusioTi charaOt^^ served 

merely meaning of words ’ (see 

^ " the ^ MaAied - Coptic 

siehblar' * 

point out that some of thfe charal^ters at least 


had purely phonetic values, and that the groups 
of signs inclosed in oval rings must represent 
the names of kings. This, however, was practi- 
cally all that was known in regard to the sub- 
ject, and many fanciful theories still prevailed. 
The means of solving the riddle was at length 
furnished by the famous Rosetta stone (q.v.), 
discovered in 1799, which contains a decree of 
the Egyptian priests in favor of Ptolemy V 
Epiphanes (205-181 B.G.), composed in Greek, 
with two parallel versions — one in the vernacu- 
lar, written in the Demotic character, and the 
other in the classical language of ancient Egypt, 
written in hieroglyphics. The upper part of the 
hieroglyphic text was broken away, only the 
last 14 lines remaining; while the Greek 
and Demotic texts were nearly complete, and 
for this reason the Demotic portion was selected 
for the first attempts at decipherment. The 
distinguished French Orientalist, Baron Syl- 
vestre de Sacy (1758-1838), by careful com- 
parison of the Greek and Demotic texts, was 
able to distinguish in the latter several of the 
proper names occurring in the decree, and in 
his Lettre au Oitoyen Chaptal sur V inscription 
Sgyptienne du monument trouve a Rosetta 
(Paris, 1802) pointed out the Demotic groups 
corresponding to the names of Ptolemy, Bere- 
nice, and Alexander. This achievement was, 
however, surpassed by the Swedish scholar J. 
D. Akerbald (1763-1819), who established the 
phonetic values of nearly all the Demotic 
characters occurring in the proper names and 
also by the aid of Coptic determined the mean- 
ing of several words of the text. His results 
were published in his Lettre sur Vinscription 
egyptienne de Rossette adressSe au Citoyen 8. 
de Sacy (Paris, 1802). Following these inves- 
tigators, the English physicist Dr. Thomas 
Young (1773—1829) was able through careful 
study of many Egyptian inscriptions and papy- 
rus rolls to distinguish between the Hieratic 
and the Demotic scripts and to determine the 
meaning of a number of groups of characters, 
although ignorant of their phonetic values. 
Utilizing Zoega’s conjecture that the groups 
of signs in oval rings were royal names. 
Young next pointed out the hieroglyphics equiv- 
alent for the name of Ptolemy in the' Rosetta 
text and attempted to analyze it. The name 
is written with seven alphabetical characters 
(P t o 1 m i s), and three of them (P, t, and 
i) Young determined correctly. Of the remain- 
ing four he took the letter o for a silent deter- 
minative, and explained the letters I, m, and 
8 as syllabic sighs, reading them as ole, ma^ 
and os respectively. He also recognized the 
name Berenice in a hieroglyphic iTiscrii)tion 
from Harnak, but in it he coAeciiy determined 
but one additional character, the letter In 
his attempts to decipher other hieroglyphic 
names he was completely* unsuccessful,^ and 
thus the sum of his achievements in hieroglyphic 
decipherment was the determination of four al- 
phabetic characters. While to Young belongs 
the credit of being the first to assign correct 
phonetic values to a few hieroglyphic signs, the 
true credit for the decipherment of the Egyp- 
^tiaii hieroglyphics and for the foundation of 
modem Egyptologj" belongs to Joan Frangois 
ChampoUion (q.v. y. Born at Grenoble in 1790, 
he early applied himself to the study of Egyp- 
tian antiquities, was a master of Coptic, and 
at the age of 24 was known as the author of 
an important work on the history and civili- 
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zation of ancient Eg^v^pt — UEgypte sous les Pha- 
raoiis (2 vols., Paris, lSll-14). In his in- 

'^ii/ 1' ■'!" of the i u: 'r \ Champollion, 

!.■'! > '■ .ng, worked upon tne theory that 

the characters used for writing royal proper 
names were purely alphabetic. On a small obe- 
lisk from Philee, containing parallel hieroglyphic 
and Greek inscriptions, he read and cor- 
rectly analyzed the names of Ptolemy and Cleo- 
patra, and by substituting the phonetic values 
thus obtained in a large number of other hiero- 
glyphically w^ritten names, he was able at once to 
control his results and to extend his system. 
In this way he w’as soon able to make out 
all the alphabetic characters and to read the 
names, not only of Ptolemaic kings and of 
Homan emperors, but also of the Pharaohs of 
the Old Empire. In the course of subsequent in- 
vestigations he discovered the use of the ideo- 
grams and determinatives and surmised at 
least the phonetic employment of the syllabic 
signs. He published an outline of his system 
in his celebrated Lettres d M. Dacier relatives 
a Valpha'bet des hieroglyphes phoneiiques em- 
ploye par les Egyptiens (Paris, 1822), and de- 
veloped it more fully in his Precis du syst^me 
hih'oglyphique des anciens Egyptiens (ib., 
1824; 2d ed,, 1827-28). Until his death Cham- 
pollion devoted himself with wonderful energy 
and success to the elucidation of the language, 
history, religion, and antiquities of ancient 
Egypt and left, in addition to his published 
works, a large mass of manuscript. His Gram- 
maire €gyptien‘}ie (ib., 1836-41) and his Eie- 
tionnaire egyptien (ib., 1841-46) were not pub- 
lished until after his death. 

Champollion’s results were not received with- 
out reserve. Among the chief opponents of his 
system were Spohn and Seyffarth, both pro- 
fessors at Leipzig. Seyffarth, who developed 
the system of Spohn, held the erroneous theory 
that the liieroglypliic characters were, with 
scarcely any exception, purely phonetic, and he 
even read the determinatives ( see Hieroglyphics) 
as separate words. His system thus formed the 
opposite extreme to that of Kircher, and his 
translations are almost as fantastic as those of 
his seventeenth-century predecessor. Seyffarth 
did much to retard the progress of Egyptology, 
but his system was finally discredited. 

Of a very different character was the work of 
the distinguished German scholar Karl Richard 
Lepsius (q-v.). In his Lettre d M. Rosellmi 
sur Valphahet hieroglyphique (Rome, 1837), 
Lepsius submitted Ohaiupollion's system to a 
searching criticism, and, while clearly prov- 
ing its general correctness, he indicated a num- 
ber of points in which revision was necessary. 
From 1842 to 1845 he headed the archaeological 
expedition sent oub by King Frederick William 
of Prussia to explore Egypt and Kubia. The 
results of the expedition were published under 
Lepsius’ editorial supeiwision in the magnifi- 
cent aus Aegypten und Aethiopien 

(6 vols., Berlin, 1849-58), which contains care- 
ful i drawings and architectural plans of all the 
principal monuments of Egypt accessible at 
that time as well. as a remarkably extensive eol- 
lectioia of inscriptions dating from all periods 
of -Egyptian history. This great work is one of 
the ^ chief monFiinients. ^.of modern Egyptology. 
In 18d^ Jjepsius^had the good fortune to find at 
Tanis ’^e ee^^rabed Decree of Panopus, issued 
by the' Egyptian , pi^e^ in .favor of Ptolemy IJI 
l^ergetes and , .darting. fi|Qm -the year- 238 b.c. 


The inscription is I’’’'* 1 \ ..-‘d the Greek, 
Demotic, and liierogl;. ^ ^ ■ . . ■ - are all in an 

excellent state of preservation. A duplicate 
of it, found at Damanlulr in 1881, was pub- 
lished by Pierret under the title Le decret tri- 
lingue de Canope (Paris, 1881). 

Tlie first Egyptologist who really translated 
complete texts was the French academician Vi- 
comte Emmanuel de Rouge (died 1872). Ap- 
plying strict philological methods, he pointed 
out, in his ^lemoh'e sur Vinscription d^Ahmes 
(Paris, 1851), in his Etude sur une stele egyp- 
iienne de la hihliotheque imperiale (ib., 1856- 
59), and in other works, the manner in which 
Egyptian texts should he interpreted and ex- 
plained, and his Chrestomathie egyptienne (ib., 
1867-76) completely revolutionized the treat- 
ment of Egyptian grammar. In the explanation 
of hieratic texts, hitherto much neglected, he 
was also successful, and in 1856 he read before 
the Institute of France a translation of nearly 
the whole of the poem celebrating the exploits 
of Rameses II in his war with the Hittites. In 
this special department of Egyptology he was, 
however, surpassed by his compatriot Frangois 
Joseph Chavas, whose Le papyrus magique 
Harris ( Chalons-sur-Saone, 1860) and Voyage 
d^un egyptien en Eyrie, en Phenice, en Palestine, 
etc. (Paris, 1866) — ^the latter published in col- 
laboration with the English Eg\ j)tologi-t W. 
Goodwin — may be said to have placed the study 
of hieratic texts upon solid grounds. 

The study of Demotic texts, neglected after 
the death of Champollion, was revived by Hein- 
rich Brugsch' (q.v.), whose G^'ammaire d4mo- 
tique (Paris, 1855) formed the basis of subse- 
quent work in the field. In more recent years 
Eugene Revillout {Chrestomathie demotique, 
ib., 1870-80; Kouvelle Chrestomathie demo- 
tique, ib., 1878) and J. J. Hess {Der demo- 
tische Roman von Stne Hua-m-us, Leipzig, 1888; 
Der gnostische Papyrus von London, Freiburg, 
1892) deserve mention as specialists in Demotic. 
Among the many important works of Brugsch, 
however, the chief place must be assigned to his 
Hieroglyphisch-demotisches Wdrterhuch (7 vols., 
Leipzig, 1867—82). The influence of this great 
thesaurus of the language upon the development 
of PuN-j knowledge has been important 

in I'l'*- Jiigho^t degree. Pierret’s Vocahulaire 
JdSroglyphique (Paris, 1875) is merely an 
abridgment of Brugsch’s great work. Levies 
Vocaholario geroglifico - copto - ebraico .(Turin, 
1887—89) has contributed little to the advance- 
ment of Egyptian lexicography. A new and 
comprehensive Egyptian dictionary was in 1902 
in course of preparation in Germany, under the 
direction of Prof. 4-dolf Erman, ot Berlin, but 
he did not expect that it would be ready for 
the press for several years. Professor Erman 
has the distinction of* having inaugurated the 
historical method in the study of Egyptian 
gxanjmar. It Avas lie who first accurately de- 
fined the characteristic fqatUT-es of the several 
periods of the language /and tref^ted the three 
earliest stages in his .works: H eua gyptische 
Gramma tik (Leipzig, 1880) ; Die Sprache des 
Papyrus B’efitcar ^Gbttingen, 1880) ; Aegyp- 
tische Grammatik (Berlin, 1894). See EgyW, 
Language. , i - 

That Coptic srtudies have kept wi^ 

other branches Egyptology is due- to 
labors of scholars like Peyron,, Sch\^a]|tzs% ;Ta# 
tarn. Stern, De Lagarde, Amdlineau. Svvernatk 
and Steindorff. 



EGYPTOI.OGY 


E H XjERS 


547 


Areliaeolo^cal Exploration in E^ypt. Ar- 
ciiseologieal research has been carried on in 
Egypt, with some intermissions, for over a cen- 
tury. In 1798 the Emperor Napoleon took with 
him to Egypt a scientific commission to explore 
the monuments of the country, and the results 
of their investigations are published in the 
splendid work, Description de VEgypte (Paris, 
1809-29), < oi'u>ri-ing 10 volumes of text and 14 
volumes of plates. The work of the commission 
sent out by King Erederiek William of Prussia, 
which resulted in the publication of the famous 
Dcul trihlcr, has been mentioned above. Impor- 
tant of texts and memoirs of travel 

have also been published from time to time by 
individual explorers. For the past 50 years 
both the French and the Egyptian governments 
have actively fostered the advance of Egyptolog- 
ical studies, and since 1880 the former govern- 
ment has maintained at Cairo a permanent mis- 
sion (founded by Maspero) for the prosecution 
of archaeological investigations and for training 
promising students in advanced work. The mis- 
sion has published a valuable series of memoirs, 
containing a large number of texts dating from 
various historical periods, Memoires puhliees 
par les memhres cJfe la mission arcJiSologique 
francaise au Cairo (Paris, 1884 et seq.). The 
work of the Anglo-American Society, the Egyp- 
tian Exploration Fund, founded by Miss Amelia 
B. Edwards in 1882, has been very fruitful. 
Many ancient sites have been explored and 
many interesting discoveries have been made. 
Up to the present time the society has published 
more than 50 valuable memoirs, and its annual 
reports give a comprehensive survey of the prog- 
ress of Egyptology throughout the world. The 
British School of Archseology in Egypt as well 

has published to date 15 r ' - on sites 

and material connected ; li 1 _ \ * archae- 

ology. 

A very large number of Egyptian inscriptions 
and papyri have been published by the different 
museums and by individual scholars. In this 
direction, as also in other ways, important serv- 
ice has been rendered by a number of peri- 
odicals devoted wholly or in part to the inter- 
ests of Egyptology. Zeitschrift fur dgyptische 
Sprache und AlierthumsTcmnde (Leipzig, 186S et 
seq.), Reoueil de travaux relatifs d la phildlagie 
et d Varcheologie ^gyptiermes et ns^yriennc'f 
(Paris, 1870 et seq.), and Transactions (1^72 
et seq.) and Proceedings of the Society < of Bib- 
lical Archcsology (London, 1878 et seq.), de- 
serve special mention in this connection. The 
Revue igyptologique (Paris, 1880 et seq.) deals 
more especially with Uemotic subjects. 

Since the time of Champollion, Egyptology 
has advanced with steady progress and to-day 
stands upon a firm scientific basis. For the 
past half century hardly a year has passed 
unmarked by some important discovery. Among 
the many scholars to whose labors these great 
results are due, it is difficult to particularize: 
but the names of Marietta, Deveritl, Pierret, 
Idaspeto, Be Morgan, Gr^baut, and Bouriant, in 
!Fra&e;^of Hinks, Birch, Le Page Benouf, Wil- 
kiilspapL, Goodwin, ^ Griffith, Flinders Petrie,' New- 
beriy,^ 'aniP Bud^e, in England, of Biimiohen, 
Ebers, Eisdrdql]^,* Wiedemann, Steindurff, Sethe, 
Bei^man, and ' Spiegelberg, in Germany, 
of Won Xerfirk’ ' and Gkdenischeff in Russia, of 
'alnd'^PIeyte ‘ in Holland, of 'Rossi, 
SchiB^arClfi/ 'Gindi^ m Italy, and of the 
sioTmlhi* be mentioned with- 


out fear of invidious distinction. The litera- 
ture of the subject in its various departments 
is most extensive, and it is unfortunate that no 
complete bibliography exists. Jolowiez, Biblio- 
theca JBgyptioca (Leipzig, 1858-61), and 
Prince Ibrahim Hilmy, The Literature of Egypt 
and the Soudan, from the Earliest Times to the 
Year 1885, Inclusive (London, 1886-88), bring 
the subject down to 1885. The numerous Egyp- 
tological books and articles that have appeared 
since then must be sought in the Orientalische 
Bibliotheh (Berlin). See Egypt, and the ar- 
ticles on various special subjects alluded to in 
this article. 

EHEBEBG, a'e-berK, Karl Theodor von 
(1855- ). A German political economist. 

He was born and educated at Munich and in 
1882 was called to the chair of political econ- 
omy at Erlangen. A work of considerable 
value is bis Finanzicissenschaft (3d ed., 1891; 
new ed., 1909), in w^hich the subject of finance 
is treated in a very thorough and scholarly man- 
ner. His other works include Ueber das ultere 
deutsche Mil HI • i' r/ d J of- 
ten hesonders n i ■ irtf.s' lit '/) g 

(1879), and Das Reichsftnanzwesen (1908). 

EHKIBI. See MLahba. 

EHXERS, aTers, Ernst Heinrich (1835- 
). A (German zoologist. He was born at 
Luneburg and was educated at Gottingen and 
Munich. In 1860 he was appointed professor 
of zoology at Erlangen and in 1874 was called to 
the chair of zoblogy and ■ -i ■ h ■ I anatomy at 
n’V'iv - He also bec£ ■ . •■!>*, with A. von 
iNi'" I. •'*, of the Zeitschrift filr loissenschaft- 
liche Zoologie, His principal works are: Zoo- 
logische Beitrdge, with W. Keferstein (1861); 
Die Borstenvmrmer (1864r-68) ; Hypophorella 
Ewpansa (1876) ; Florida-Anneliden (1887) ; 
Zur Kenntnis der PedicelUnen (1890) ; Magel- 
lanische Anneliden G-esammelt wdhrend der 
Schwedischen Expedition nach der Magellans- 
landern (1900); F euseelandische Anneliden 
(1904). 

EEXEB.S, Otto Ehrenfbied (1855-95). A 
German traveler, born in Hamburg. He was 
educated at Jena, Heidelberg, and Bonn, went 
to East Africa in 1887, and subsequently visited 
India, the Andaman and Nicobar islands, as 
well as Siam, French Indo-China, Korea, and 
Japan, returning to Germany by way of the 
Hawaiian Tslands and the United States. His 
second tour took him through India, Samoa, 
Kaiser Wilhelm’s Land, and finally to New 
Guinea, which country he endeavored to trav- 
erse, He was shot by natives a- conipaiiyhiir 
him. His works include: An i'tdisciim ri>r- 
stenhdfen (2 vols., 1883; 5th ed., 1898) ; Im 
Sattel durch TndocMna (1894) ; Samoa, die 
Pcrle der Siidsee (3d ed., 1896); Im Osfen 
Asiens (4th ed., 1900 1 . 

EHLrEBS, Rl'dolf ( 18:3 1-1008 L \ German 
Protestant tlieologian. He was born in Ham- 
burg and was educated at Heidelberg, Berlin, 
and Gottingen. After holding a pastorate at 
Stolberg, near Aix-la-Chapelle, he was, in 1864, 
called to the Protestant Reformed (jhureh at 
Frankfort-on-the-Main, vrhere he exercised a con- 
siderable influence as a tlieolo^an. and 14 years 
afterward was appointed consistorial councilor . 
In 1879 he became coeditor of the Zenisdhrift fiir 
pinMimhe Theologiei His works include the 
foffowing: Evangelisehc Predigtcri (1873) ; Das 
alte Q-esetz und die neuc Zeit (1877); JBUder 
aue dem Leben des Apostels. .Paulus ( 1B86A %. 
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Richard Eothe (1006) ; and a Latin work on 
the influence of the ancient philosophies upon 
the Christian apologists of the second century, 
for which a prize was awarded by the faculty 
of O'-aing^-ri. 

ESlsTIlTGER, an^ng-er, John Whetton 
(1827-S9). An American painter and etcher, 
born in New York City. He was a pupil of 
Couture in Paris and afterward studied at 
Diisseldorf. Among his paintings, which in- 
clude landscape and figure subjects, are: “Peter 
Stuyvesant” (1850) ; “Death and the Gambler’^; 
“Autumn Landscape” (1867) ; “Twilight from 
the Bridge of Pau” (1878). He was a clever 
and versatile draftsman and is perhaps best 
known for his illustrations of Longfellow’s 
Maes Standisn (1868; and Irving’s Dolph Hey- 
Unger and Ye Legend of BU Gwendolyn (1867). 
The drawings for the latter were considered so 
delicate that they were reproduced by photog- 
raphy — an unusual methcwi in that day. 

EHBEHBERG, a'ren-bgrK, Christian Gott- 
fried (1795-1876). A CJerman naturalist, bora 
at Delitzsch. He studied at first theology in 
Leipzig and then medicine and the natural 
sciences in Berlin. From 1820 to 1826 he 
traveled extensively in Egypt and Arabia and 
afterward accompanied Alexander von Hum- 
boldt to the Ural Mountains and Central Asia. 
In 1826 he became extraordinary professor of 
medicine in Berlin and in 1839 was made full 
professor. From 1842 he was perpetual secre- 
tary of the Academy of Sciences. Among his 
earlier works are several hooks of travels; also 
Bymbol<p PhysiccB seu leones et Descriptiones 
Mammalium (1828-33); Die Korallentiere des 
Moten Meeres ( 1834 ) . His most important 
works were on infusoria, his investigations of 
which were epoch making. His contributions 
on this subject were: Organisation sysfematih 
und geographisches Verldiltnis der Infusions- 
tierohen (1830) ; Die Infusionstierchen aZs voll- 
kommene Organismen (1838); Fossile Infuso- 
rian (1837); Mikrogeologie (1854). 

EHRENBItEITSTEIlSr, a'ren-brlt'stin- A 
town and fortress of Hhenish Prussia, pictur- 
esquely situated on the right bank of the Rhine, 
directly opposite Coblenz, with which it is con- 
nected by a bridge of boats and a railway bridge. 
It has manufactures of tobacco, leather, flour, 
bricks, and soap, and carries on a flourishing 
trade in wine, corn, and iron, and has two 
cattle markets and four annual fairs. Pop., in- 
cluding garrison, 1900, 5302. The fortress of 
Ehrenbreitstein occupies the summit of a precip- 
itous rock 385 feet above the river and has been 
called the Gibraltar of the Rhine on accoimt of 
its great natural strength and its massive forti- 
fications. The French attempted to take the 
stronghold in 1688 and failed, but in 1799, after 
unsuccessful attacks in 1795, 1796, and 1797, and 
finally a siege of 14 months, they succeeded in 
capturing it. They retained it only till the 
Peace of Lun^viRe (1801), when they retired, 
blowing up the fortifications behind them. Im- 
mediately after the clpse of the Napoleonic wars 
■&e construction of new fortifications on a vast 
scale was begun, and was completed in 1826 by 
Genial Von Aster. The sc(»nc‘ry aroiuid Ehren- 
breitetein is of remarkable beauty. 

EHErENSVARD, S'ren-svard, Augustin, 
0>TJNT (1710-72). A Swedish soldier and mili- 
tary engineer. At the age of 24 he invented a 
device for increasing the force of projectiles. 
He built the fortifications of Sveaborg (1749) 


and created the Swedish coast fleet (1756). 
For his services in the Seven Years’ War he was 
made a field marshal. There is a fine monument 
to his memory at Sveaborg. 

EHBENSVARD, Kabl August, Count 
(1745-1800). A Swedish admiral, author, and 
art critic, a son of Count Augustin Ehrensvard. 
He became an admiral at the age of 39 and 
fought the first naval battle of the Russian 
War, at Svensksund, but was dismissed because 
of his retreat. After the death of Gustavus 
III he was reappointed to the chief command 
of the navy (1792), but resigned two years 
later. The remaining years of his life were 
devoted entirely to scientific studies and to the 
artistic researches which secured for him a 
high rank as a critic. His principal works are 
Resa till Itali&n (2d ed., 1819) and De fria 
honst&rs filosofi (1786), in which he evinces a 
strong predilection for the classics of Greece 
and Rome- His collected works have been fre- 
quently reprinted (latest ed., Stockholm, 1866), 

EHRLE, er^le, Franz (1845- ). A Ger- 

man Jesuit scholar, born in Isny, Wiirttemberg. 
He was educated at Munster, Westphalia, at 
the Maria-Laach in Freiburg, and at Ditton 
Hall, Lancashire, having been admitted to the 
Society of Jesus in 1861- In 1877—78 he was 
chaplain of Prescott Workhouse and of St. 
Xavier’s, Liverpool, and then for two years he 
was editor for the Stimmen von Maria-Laach. 
After a decade (1880-90) of historical study 
in Rome and elsewhere, he became a member 
of the administrative council of the Vatican 
Library, of which he was appointed prefect in 
1895. He received honorary donees, not only 
from Miinster (1902) and Louvain (1909), but 
from Oxford (1899) and Cambridge (1905). 
With Denifle (q.v.) he edited (J885 ct seq. ) the 
Archiv fur Litteratur- und Kirchengeschichte, 
Among his many published works mention 
should be made of Beitrdge isur Qeschichte und 
Reform der Armenpfiege (1881); Historia 
hiiliothecce pontifioum turn Bonifatiance turn 
Avenionensis (1889) ; a study in French 
(1899) and Italian (1897) of Pinturicchio’s 
frescoes in the Borgia apartment of the Vati- 
can; and editions of many valuable Vatican 
manuscripts, particularly those with miniatures. 

EHRIiICH, er^K, Heinbich (1822-99). A 
German pianist and musical author. He was 
born in Vienna and studied imder Henselt and 
Thalberg. He was for some time court pianist 
to King George V of Hanover and became es- 
tablished in Berlin in 1862, where he was made 
teacher of the pianoforte at the Su-rri Con- 
servatory (1864-72 and 1886-98). I ti luldition 
to musical criticisms, and other writings in the 
Berliner Tagehlatt, Die Gegenwart, and the 
Heue Berliner Musikzeitung, his publications 
include: Wie ubt man am Klavier (2d ed.,. 1884; 
Eng. trans.. New York) ; Die Orncmentik in 
Bebastian Baches Klaviemcerken ; Dreissig Jahre 
Kilnstlerleben 1862—92 (1893) ; Schlaglichter 

und Bchlagsohatten aus der Musikicelt (1872) ; 
Aus alien Tonarten (1888) ; Die Ornamentih in 
Beethov^en’s Bonaten (1896); Musik-Aesthetik 
von Kant his auf die Gegenwart (1881) ; Mo- 
demes Musvklehen (1895). His edition of Tau- 
sig’s Technical Btudies is well known. 

EHRIiICH, Paul (1854- ). A German 

physician, famous for his researches in experi- 
mental therapeutics. He was born in Strehlen, 
Silesia, and was educated at Breslau^ gtr^e- 
burg, Freiburg, and Leipzig, receiving the degree 
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of M.D. in 1878. In 1885 he was appointed 
assistant in the University clinic at Berlin, 
where he became privatdocent in 1889 and in 
the next year a member of the new Institution 
for Infectious Diseases and professor in the 
University. He was appointed (1896) director 
of the Royal Institute for Serum Research (at 
Steglitz), which in 1899 was removed to Frank- 
fort and became the Royal Institute for Experi- 
mental Therapeutics. He delivered the Croonian 
lectures in 1900 and the Harben lectures in 1907, 
and he received honorary degrees from Gottin- 
gen, Chicago (1904), Oxford (1907), and Bres- 
lau (1911), many orders and decorations, and, 
in 1908, the Nobel prize for medicine, with 
Metchnikoff. He made important studies in the 
histology of the blood and in immunity reac- 
tions and did research work in cancer; devised 
one of the most important methods of staining 
for the study of the nervous system; in general, 
greatly improved the technique of serum propa- 
gation; and in particular experimented with 
fuehsin injections on animals suffering from 
sleeping sickness; and — his greatest claim to 
fame and gratitude — discovered salvarsan (Ehr- 
lich, 606) and neosalvarsan (Ehrlich, 614), 
arsenic compounds, of great efiScacy in the 
treatment of syphilis. His writings include : 
Farhenanalytische Beitrage zu Histologic und 
Klinik des Blutes (1891) ; Werthestimmung 
des Diphtherieheilserums (1897) ; Andmie, with 
Lazarus (1898); HxperimenteUe Carcinomastu- 
dien an Mdusen (1908) ; Partialfunktion der 
Zelle (1908) ; Beitrage zn eccperimentellen 
Pathologie und Ghemofherapie ( 1908 ) ; with S. 
Hata, his assistant in the discovery of salvar- 
san, Die experimentelle Chemotherapie der 
Spirillosen (1910); Abhandlungen iiber Salvar- 
san (1911-12). For a popular summary of his 
work, consult Marks, “Paul Ehrlich,” in Mc- 
Clures, vol. xxxvi, pp. 184—200. 

EOBEXTE. The name of one of the judge? in 
Israel before the establishment of the kingd('!n. 
The “judgment” he brought upon a i)oucTful 
enemy is (lescribcd in Judg. iii. 12-30. Having 
carried tribute to Eglon (q.v.). King of Moab, 
he departed, hut returned, gained admission on 
the ground t'.iit lie ]iad an oracle to present, 
stabbed the unsuspecting King, and delivered 
his people. As Ehud occurs, in 1 Chron, vii. 10, 
as the name of a clan, and Gera, his reputed 
father, likewise in 1 Chroti. viii. 3, the historical 
character of this hero has been doubt<'d. The 
desire to celebrate the tribe of Benjamin, and 
especially the zeal of one of its clans, may have 
led to the story. Consult: Xoldeke, Unter- 
suchungen zur Kritih des alien Testaments 
(Kiel, 1860) ; Winckler, Geschichtc Israels 
(Leipzig. 1895) ; ■ Judges (New York, 

1805) ; Kittel, *. ' ■ ■ * des Yolhes Israel, 
vol. ii (Gotha, , Wellhausen, Israeli- 

tisgke und jildische Geschichte (7th ed., Berlin, 
1914). 

£IBAB, a'$-B2.r. A town in the Province of 
Guipdzcoa, Spain, 34 miles by rail east by south 
of Bilbao., It is noted principally for the rnanu- 
facture *qf ,.s;i|aali arms and metal articles for 
decor|utiy4^»P^rposes. Pop., 1900, 6459; 1910, 
9659 ., . ^,,‘1 ^ ^ ^ ‘ . , 

i^en-st5k. A town in the 
2hvi^a'U' ’Distinct; ' Saxony, Germany, near the 
right bank bf #Le Mulde, 17 miles southeast of 
Zwiekau. Its ^mrcipal<e<M?^ffce is a Romanesque 
elearch dating fFom Tt 4s^ an industrial 


centre, the chief seat of the tambour embroidery 
manufactures, has manufactures of chemicals, 
brush handles, leather, beer, and tobacco, and is 
a cattle market. In the vicinity are tin mines 
which have been worked since the twelfth cen- 
tury, but are now practically worked out. Pop., 
1900, 7468; 1910, 9528. 

EICHBERG, iK'berK, Jitlixts (1824-93). A 
German- American musician. He was horn in 
Diisseldorf, studied composition in Brussels 
under Fetis, and the violin under Meerts and 
Beriot, and obtained the first prizes in both sub- 
jects at the Conservatory. From 1858 until his 
death he lived in Boston, where he was director 
of the Boston Conservatory of Music, general 
supervisor of musical instruments in the Boston 
public schools, and head of Eichberg’s School for 
Violin Playing. Among his compositions are 
The Doctor of Alcdntara (1862), which is one 
of the best operas written in America, and The 
Rose of Tyrol (1865). 

EICEDELBERGER, iK^el-berK^er, Wllliam 
Snydeb (1865— ). An American astronomer, 

bom in Baltimore, Md. He graduated (1886) 
from Johns Hopkins University, assisted (1889- 
90, 1896-98) on the Fautical Almanac, of which 
he became director in 1910, taught (1890-96) 
mathematics and astronomy at Wesleyan Uni- 
versity, Conn., and after 1900 was professor of 
mathematics in the United States Naval Acad- 
emy. After 1902 he was head of various depart- 
ments in the Naval Observatory, and in 1901 and 
1905 respectively he was in charge of the United 
States eclipse stations at Fort de Kock, Sumatra, 
and Daroca, Spain. He is author of articles in 
the Astronomical Journal and of papers in gov- 
ernment publications. 

EICHEHDOItEE, iK^en-dOrf, Joseph, Babon 
voisr (1788-1857). A di^tinguisiK^d German 
poet, born at Lubowitz (Ux>p(.T Sil(‘biaj. He 
studied at Halle and at Heidelberg, where his 
poetic talent was awakened by Armin, Brentano, 
Creuzer, GSrres, and others. His early original 
work included fugitive verse, published under 
the name of Florens^ and a prose tale, Alinung 
und Gegenwart (1811). From 1813 to 1815 he 
participated in the War of Liberation, and from 
1831 until his resignation in 1845 served as an 
oflSeial in the Prussian Ministry of Public Wor- 
ship and Education. His poems were the last 
and probably the most perfect lyric expression 
of German Romanticism; some, especially In 
einem kiihleri Grunde, roachiriu the popularity 
of the Yolkslied. His l.iu-r p<K‘iic work is gen- 
erally cast in narrative form {Julian, 1853; 
Lu&kis, 1857) and is tinged with increasing 
clerical views. His admirable translations from 
the Spanish, Der Graf Lucanor (1845) and Die 
geistlichen Scha/uspiele Calderons (2 vols., 1846- 
53 ) , were prompted by the same tehd^cy. ^ His 
most famous prose work is the familiar tkle Aus 
dem Lehen eines Taugenichts (18261, which 
retains its popularity throughout Germany. 
Mention should also be made of a series of 
literary critiques, beginning with Ueher die 
etMsohe und religiose Bedeulung der neuen ro- 
mcmtischen Poesie in Deutschland (1847); 
Geschichtc der poetischen Litteratur Deutsch- 
lands (1857K A collective edition of his poems 
appeared in 1841-43 (3d ed., 1883), and a selec- 
tion of his miscellaneous works in 1867 (5 

vols.).' Consult the study by Keiter (Cologne, 
1887), and Krfig^i Der junge Eichendorff (Op- 
peln, 1898). 

EICEHOBilf, Johahk Gotteried 
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(175.2-1827). A German historian, theologian, 
and Orientalist. He was born at Dorrenzim- 
inern, Oct. 16, 1752, and studied at Gottingen. 
In 1775 be became professor of Oriental lan- 
guages at Jena and in 1788 at Gottingen. Eicli- 
horn’s scholarship was very broad and profound, 
but he is chiefly remembered at the present time 
as a biblical critic and a leader of the rational 
school. He first called the attention of German 
scholars to Astruc’s discovery respecting the 
names for God in the Pentateuch, froin which 
have developed modem ideas of its origin, and 
adopted the theory that the synoptic Gospels 
derive their story from one common source 
{Urevangelium) . His Introductions to the Old 
and the New Testament were the first purely 
literary historical treatment of the biblical 
writings. Other noteworthy works are: Vrge- 
scMchte (1790-93); Einleitung in die apohry- 
phischen Bucher des cUten Testaments (1795); 
Dehersicht der fransdsischen Revolution (1797) ; 
Gesohichte der drei leit::ten Jahrhunderte 
(1817); WeltgeschicJite (1818-20). From 1812 
he edited the Gottingen Gelehrte Anzeigen. Con- 
sult Cheyne, Founders of Old Testament Criti- 
cism (New York, 1893). 

EICHHOBN, Karl Friedrich (1781-1854:). 
A German jurist and author, born at Jena and 
educated at Gottingen. He successively occupied 
the chair of law at Frankfort-on-the-Oder 
(1805-11), Berlin (1811-17), Gdttingen (1817- 
28), and Berlin (1832-34). He also filled sev- 
eral important positions in a judicial capacity 
under the Prussian government. The principal 
works of Eichhorn, who may rightly be called 
the founder of the historical school of German 
jurisprudence, are the following: Deutsche 
Stoats- und Rechtsgeschichte (1808-23; 5th ed., 
4 vols., 1843-44) ; Einleitung in das deutsohe 
Privatreoht mit Einsehluss des Lehnreehts 
(1823; 5th ed., 1845) ; Grundsatze des Kirchen- 
rechts (2 vols., 1821-23; Fr, trans. by H. Jouf- 
froy, 1843). 

EICHHOBST, iK'hOrst, Hermann Ltowio 
(1849— ). A German physician, born and 

educated at Kf'migsberg. In 1877 he was ap- 
pointed director of the Medical Polyclinical 
Institute at Gottingen. In 1884 he became pro- 
fessor of pathology and therapy at the Univer- 
sity of Zurich. He is the author of the follow- 
ing important works: Lehrhuoh der physikali- 
schen Untersuchungsmethoden inner er Kranh- 
heiten (3d ed., 1889); Hcmdhuch der speziellen 
Pathologie und Therapie (5th ed., 1895—96) ; 
Handbuch der speziellen Pathologie und Therapie 
innerer KranJcheiten (1904) ; Hygiene des Her- 
zens und der Blutgefdsse im Gesunden und 
Kranhen Zustande (1906); Pathologie und 
Therapie der Nervenkrankheiten (1907). 

BICHEEB, iKfier, August Wilhelm (1839- 
87 >. A German botanist. He was bom at 
Neukircl^n aaid. was educated at Marburg. In 
1871 he became professor of botany and director 
of the Botanical Garden at Graz, whence he was 
called to the chair of botany at Kiel (1873) 
and Berlin (1878). Tery valuable are his writ- 
ings on the Coniferse, Cycadacese, and other 
plant groups of Brazil. His principal work, 
Blutendbagramme (2 parts, 1875—78), advocates 
and describes the comparative study of the 
Structure of fiowers. His other publications in- 
clude ^ Syllabus der Vorlesungen ubet* spezielle 
und medizinisehrpharnka^eufisc}^ Botanik {18SB ) , 
in which groups of families (orders) are defined; 
Beitrdge zttr Morpholagie und Hj/siti&maMk ' der 


Marantaceen (1884); Zur Entwickelungsge- 
schichte der Palmenbldtter (1885). 

EICHROBT, iK'r6t, Ludwig (1827-92). A 
German jurist and humorous poet, born at 
Durlach and educated at Heidelberg. His cycle 
of songs, entitled Wanderlust, published by him 
in the Fliegende Blatter at the age of 21, estab- 
lished his popularity as a humorist. In 1848 
he founded, at Frankfort - on - the - Main, the 
humorous-satirical periodical, the Satyr. Eich- 
rodt wrote a number of works chiefiy distin- 
guished for their parody, such as Gedichte in 
allerlei Humoren (published in 1853 under the 
pseudonym of Rudolph Rodt; 3d ed. under the 
title Lyrische Karikaturen, 1869 ) ; Rheinsohtoa- 
hische Gedichte in mittelbadischer Sprechiceise 
(2d ed., 1873) ; Lyrischer Kehraus {2d ed., 
1870). Eichrodt’s collected poems, Gesammelte 
Dichtungen (Stuttgart, 1890), contain the well- 
known Juvivalleray a cycle of modern student 
songs. Consult Kennel, Ludwig Eichrodt: Bin 
Diehterlehen (1895). 

EICHSTADT, iK'stSt, Heinrich Karl Abra- 
ham (1772-1848). A German philologist, bom 
at Oschatz. He was appointed professor of 
philosophy at Leipzig in 1795 and of eloquence 
and poetry at Jena in 1803. He wrote Latin 
fluently and elegantly. He was a friend of 
Goethe, in whose honor he wrote the Oratio 
Goethii Memories Dicata (1832). He also pub- 
lished editions of the classics and a translation 
( 1802-08 ) of Mitford’s History of Greece. Con- 
sult Goethes Briefe an Eiohstddt, ed. by Bieder- 
mann (Berlin, 1872). 

EICHSTATT, iK'stSt. A town of Bavaria, 
situated on the left bank of the Altmtihl, about 
14 miles northwest of Ingolstadt ( Map : Ger- 
many, D 4 ) . Its cathedral, begun in the eleventh 
century, contains some fine stained glass, 
mural paintings, the tomb of St. Wilibald, and 
a number of monuments in bronze and marble. 
The church of St. Walpurgis contains relics of 
that saint and is visited by pilgrims on May 
Walpurgis Day. The town hall, dating from 
1444, and the old Leuchtenberg Palace of the 
prince bishops, now used as barracks, are also 
noteworthy. Eichstatt has also an episcopal 
lyceum, a theological school, a classical school, 
and a municipal theatre. It produces heer, litho- 
graphic stones, matches, and shoes. The ancient 
city is supposed to have had its origin in a 
Roman station. It obtained municipal privileges 
in 908, when its walls were built, suffered greatly 
during the Thirty Years’ War, and was biirnod 
several times by the Freaich during the eight- 
eenth and nineteenth centuries. Pop., 1910, 
8020. The bishopric of Eichstiitt, , founded in 
745, was secularized in 1802 and annexed to 
Bavaria, but a new bishopric was organized in 
accordance with the agreement of 1817 between 
Bavaria and the Vatican. 

EICHTHAIi, fishW, Gustave d’ (1804-86). 
A French publicist, born at Nancy. He was a 
pupil of Comte, a disciple of Saint-Simon, and 
a collaborator on the Organisateur and the 
Globe. To avoid the attacks upon Saint-Simon- 
ism he went to Greece, where he became inter- 
ested in the rehabilitation of the country, which 
had been ruined by the War for Independence. 
His efforts were imappreciated by the Gre^s, 
and he returned to France and gave himself up* 
to authorship. His works include t -Uwe histoire 
primitive des races oc^aniennes et am^rictmtes^ 
( 18.45 >. and Les origines houddMqit^.de Ia 4 n€s^ 
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sation americaine (1864—65). Some of Ms 
essays on biblical criticism were collected and 
published by his son under the titles Melange 
de critique hiblique (1886) and La theologie et 
doctrine rehgieuse de ^ocrate (1881). 

EICHWAED, iK^'valt, Eduab® Geoeg (1838- 
89). A Russian physician, son of Karl Eduard 
Eichwald, born at Vilna and educated at the 
Medico-Surgical Academy at St. Petersburg. He 
was in ordinary from 1865 to 1875 

to *J t‘ (liv. rul Duchess Helena Pavlovna, who 
made him the legate^ of a sum which enabled 
him to foimd the clinical institute subsequently 
named in honor of its patroness. In 1866 Eich- 
wald was appointed professor of medical diag- 
nosis and general therapy at the Medico-Surgical 
Academy, and in 1883 he became professor at 
St. Petersburg. His works, published chiefly in 
German, include: Die Kolloidentartung der 
Eierstocke (1864); Beitrdge zur Chemie der 
gejcehcbildrndcn Substanzen (1873) ; and a trea- 
tise on general therapeutics in Russia (5th ed. 
by G. Schapiro, 1892). 

EICHWALD, Kael Eduaed (1795-1876). A 
Russian naturalist and traveler, bom in Mitau. 
He studied medicine and the natural sciences at 
Berlin, Vihia, and Dorpat, and became professor 
of zoology and obstetrics at Kazan in 1823, pro- 
fessor of zoology and comparative anatomy at 
Vilna in 1827, and professor of zoology and 
mineralogy at St. Petersburg in 1838. He trav- 
eled extensively for scientific purposes in 
eastern and northern Russia, in the Caucasus, 
Persia, Algeria, and i’.*- Europe. Among 

his works are: Zoologia iSpecialis (1829-31) ; 
Fodina Caspio-Caucasia (1841); Die JJrwelt 
Russlande (1840-47) ; Die Paldontologie von 
Russland (1851). 

eider, i'der. A river of Schleswig-Holstein, 
Prussia, rising about 10 miles south of Kiel. It 
is the outlet of the small Lake Redden and flows 
first northwest, then in a generally westward 
direction, entering the North Sea at Tonning, its 
total length being 115 miles (Map: Germany, O 
1). In the lower part of its course it is from 
600 feet to 1000 feet wide, with a depth of 15 
to 18 feet; below Tonning the river expands 
into a bay. It is navigable from its mouth as 
far as Rendsburg, from which town navigation 
is carried on to !l^el by the Schh'swig-Holstoin 
Canal, which, prior to the construction of tlie 
Kaiser Wilhelm Canal, was the only artificial 
waterway connecting the North Sea with the 
Baltic. 

EIDER (Icel. cepr, eider). An oceanic duek, 
having the hind toe furnished with a deep lobe 
and a bill swollen and elevated at the base 



f BEAK or KING EIDEB. 

Side ‘ and tap views of the bill of Bomateria spectdfnUs. 

and extending up the forehead, where it is di- 
vided down, the middle by an ^ongated projec- 
fdon of feathers. The tertials are elongated and 
fall down bver the wing. The genus is further 
cbaractertzjed-fey .the very abundant development 
of a fine elas^t^e? gray down, particularly on the 
breast, the valuable- eider down of commerce. 

Sev^al species are knownv grouped into three 


genera. The best known and most impor- 
tant is the American eider {Bomateria moL 
Ussima) , which is intermediate in .size be- 
tween a common duck and a goose. The male is 
larger than the female and in the breeding sea- 
son has the under parts black, the upper parts 
creamy white. The female is pale brown, tinged 
with red, and varied with transverse marks of 
dark brown. Young males at first resemble the 
females and do not acquire the full adult plum- 
age and begin to mate and breed until their 
third year. The eider is an inhabitant of the 
northern parts of the world, ir dir '■ on Arctic 
and Subarctic shores and »■: •> suitable 

localities from Spitzbergen 1 » f' ■ I'j * -r Islands, 
off the northeast coast of England, where it is 
known as the St. Cuthbert duck. It is also 
numerous in southern Greenland; and the shores 
of Alaska and Siberia are inhabited by a very 
similar species (Bomateria v~nigra). All these 
descend to middle latitudes in winter. Two 
other distinctively American species of the genus 
exist. One is the American eider {Bomateria 
dresseri), which differs from the European bird 
(drake) mainly in having a black instead of an 
obscure green patch on the crown and in the 
shape of the bill (see Plate of North Ameeicatn* 
WiXD Ducks in article Duck) ; the other is the 
king eider {Bomateria spectabilis) , which has 
a V-shaped black mark on the throat. Both 
breed on the coasts of Newfoundland and Labra- 
dor, and the latter goes also to the extreme 
North, where it is widespread. Both are favor- 
ites with sportsmen when they come south in 
winter along the coast as far as the Middle 
States and inland to the Great Lakes. Two 
other species are known — Steller^s eider {Poly- 
sticta stelleri) , which is abundant on the 
Arctic shores of Europe, Asia, and northwestern 
America; and the spectacled eider {'Arotonetta 
flscheri), which seems to be confined to the 
northwest coast of America. The now extinct 
Labrador duck was nearly related to them. 

Eider Down. The down frbm^ the breast of an 
eider and taken from its nest or from the body 
of a dead bird for commercial use. The eiders 
nestle upon coasts, ‘-taking Ti<»()k-' and crannies 
in which to hide tJ'cir trea^nro'. As is the 
habit of many ducks, the mother begins, as 
soon as^the eggs come, to pluck the easily re- 
moved down from her breast with which to 
cover them duriiag her absences, thus both 
blanketing and concealing them. This down is 
mouse gray and of the ex'quisiTcly soft texture 
wMch makes it so valuable. Formerly, as still 
in Greenland, which furnishes |»erhai)-> th<- larg- 
est part of the down sent to iriark^i. ihe down 
was taken from the wild nests found on coasts. 
Gradually a certain measure of protection was 
introduced in some European countries. The 
next movement was to dig a great number of 
convenient little hollows or chambers in the soil 
and among the rocks of sea-fronting hills — ac- 
commodations which the ducks were quick to 
take advantage of. Many such eider folds exist 
in Norway and Iceland and are r yarded as 
property. The eggs and* down are quietly taken 
from each nest at intervals of a few days' by the 
owners of the eider fold, until the limit of the 
bird’s endurance has been reached, wjxep she is 
permitted to hatch a few eggs, in order to main- 
tain the race. 

. , About half a pound of eider down is said to 
he obtained annually from each nest, but this is 
mtLch reduced by; cleaning. Down, taken from 
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birds which have been killed is inferior in 
quality to that obtained from the nests. The 
latter is known in commerce as “live” down, the 
former as “dead” down. The elasticity of the 
down is such that three-quarters of an ounce of 
it will fill a large hat, while two or three 
pounds of it may be pressed into a ball and held 
in the hand. Its use is most extensive in Ger- 
many for stuffing bed coverings. For excellent 
accounts of these birds, consult: Millais, British 
Diving Duchs (London, 1913) ; Townsend, A. 
Labrador Spring (Boston, 1910) ; id-, “A Plea 
for the Oonservation of the Eider,” in the AuJc^ 
voL xxxi (Cambridge, Mass., 1914). 

EIFEL, i'fel. The. A bleak and barren pla- 
teau situated in the Rhine Province, in south- 
western Prussia, between the Rhine on the east, 
the Roer on the west, and the Moselle on the 
south. It is in extent 40 miles by 20; the ele- 
vation averages from 1500 to 2000 feet, but an 
extreme altitude of nearly 2500 feet is reached. 
Its surface is diversified by depressions and 
ridges that show plainly its volcanic ori^n. 
The plateau belongs to the Devonian formation, 
and volcanic eruptions have brought near the 
surface in some portions a limestone that is 
particularly rich in fossils. Above this, in some 
parts, is found another formation, containing 
considerable quantities of zinc and lead. In the 
south colored sandstone adds variety to the 
scenery. In the lower valleys fruit and grain 
are cultivated, but above 1700 feet the climate 
is so raw that little grows besides heather. 
Grazing is extensively carried on. 

EIFEEIi, Aiexandee Gustave (1832- 

). A French engineer, born at Dijon, Dec. 
15, 1832, and educated at the Ecole Centrale. 
He constructed the iron bridge over the Garonne 
at Bordeaux in 1858 and later the lofty and 
gra<^ful bridge over the Douro at Oporto; also 
the remarkable viaducts of Garabit in (jantal 
and of Montlu^on; the frame on which Bar- 
tholdFs statue of “Liberty Knliglitiming the 
World” was built, and tbe celebrated Eiftel 
Tower (q.v.), on the completion of which he 
was made an officer of the Legion of Honor. He 
also prepared designs for the Panama Canal 
locks. In 1893 he was sentenced to fine and im- 
prisonment for complicity in the Paifeixna Canal 
frauds, but the sentence was annulled by the 
Court of Cassation. His later work was in 
connection with agrodynamics, and he main- 
tained on the Champ de Mars a well-equipped 
laboratory for investigation and research, espe- 
cially on air resistance, one feature of which is 
an air channel or tunnel in which the effect of air 
currents from power fans could be studied with 
immovable models. His Resistance of the Air, 
published in 1913 in an English translation, 
shows the effect of pressure on various support- 
ing surfaces, the effects of tbe resistance of 
various parts of an aeroplane, and the efficiency 
of propellers. Eiffel^s work at the time of its 
publication was the most systematic discussion 
-of the problems of agrodyuamics based on labora^ 
tory experiments since the classic researches of 
Langley in 1891 and afforded aeronautical en^- 
neers more accurate data than were ever avail- 
aole previously. See Aeronautics. 

EIFPEIi TOWEB. A colossal structure 
Greeted in the Champ de Mars, at Paris, by the 
famous engineer, Alexandre Gustave Eiffel (q.v.) . 
It was completed March 31, 1389,- in time to 
serve as one of the notable features of the ex- 
positicar of that year. The lower section of the 


tower consists of four built-up iron columns, 
each of which consists of four smaller columns, 
resting on masonry piers and giving a support- 
ing base 330 feet square. Around each of the 
four piers is a masonry wall 85 feet square and 
about 30 feet high, out of which the piers seem 
to spring. The four main columns curve to- 
wards each other until they unite in a single 
column, 620 feet above the ground. The piers 
are connected by arches some distance above the 
ground. There are platforms at the 189-feet, 
the 380-feet, and the 906*feet levels, which are 
reached by elevators as well as by stairs. Be- 
yond the third platform a spiral staircase, which 
is not open to the public, ascends to the top of 
the tower, which is 984 feet (300 meters) above 
the ground. In each of the four piers there are 
elevators; but two of these run to the first 
platform only and the other two stop at the 
second platform. A third set of elevators runs 
between the second and third platforms, or 526 
feet, one elevator making half the distance and 
the other the remainder. Each of these elevators 
may carry 63 persons. Otis elevators, American 
make, run from the ground to the second plat- 
form, On the first platform, which has a floor 
space of 38,000 square feet, or nearly an acre, 
there were four restaurants at the time of the 
exposition. Searchlights are mounted near the 
top of the tower, and here is a meteorological 
observatory, with physical and biological labor5-- 
tories. The view from the Eiffel Tower extends 
to a distance of about 85 miles. In the con- 
struction of the tower some 7000 tons of iron 
were used; and the cost was estimated at con- 
siderably over $1,000,000, of which about $292,- 
000 was voted by the government, while the re- 
mainder was supplied by M. Eiffel, who trusted 
for his reimbursement to the receipts from 
admission fees during tbe 20 years for which 
he is entitled to the profit'^ of the tower. The 
profits for the year 1889 alone nearly paid for 
the cost of the tower. The Eiffel Tower more 
recently has played an important part in scien- 
tific research. From here have been suspended 
lofty antennse used for wireless telegraphy, and 
the daily time signals imder international 
agreement are sent out into space. Further- 
more, in connection with aerodynamic and 
meteorological research, use has been made of 
the tower, and many problems involving wind 
pressure and currents have been studied. 

EIGElSTMAKlfl^, i'gen-mi-n, OAbl H. (1863- 
). An American zoologist, bom at Plehin- 
gon, Germans . He graduated in 1886 at Indiana 
I'niversity (Bloomington), studied at Harvard, 
and vas connected with the biological laiboratory 
at San Diego, Cal., and the marine biological 
laboratory at Woods Hole, Mass. In 1890, 1891, 
and 1892 he made scientific explorations in 
Dakota, Montana, Idaho, Oregon, California, and 
the western part of Clanada for the British 
Museum. He was appointed professor of zoology 
at Indiana University in 1891 and founded there 
in 1895- a biological station of which he became 
director. He made srientifie explorations in 
Cuba in 1002-04 and in British Guiana in 1008, 
and wrote: Catalogue of Fresh-Water Fishes of 
Central America and Southern Mexico' (1893); 
GaA)e Vertebrates of America ( 1909) ; Egg amd 
Development of Cong&r Eel (IQOl); 

Water Fishes of Western Cuba (1903) ; ’ 

Water Fishes of British Ouiana (1911).. 

EIGtG. An isla nd. See Eoo, or Ei©#. ^ ~ 

EIGHTH NERVE. See AudtpObt 
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EIGBCT-HOUE BAY* The eight-hour day 
as the ideal working day was proposed in Eng- 
land as early as 1833. A trade-union congress 
at Birmingham demanded in 1869 that the eight- 
hour day should be adopted ■ ' : 

United Kingdom, With the gro^ ■ ^ ■ 

Democratic Federation in the early eighties, 
the eight-hour agitation became general. The 
Socialists sought to secure the desired results 
through legislation, the trade-unions through 
combined action against individual employers. 
The trade-unions, however, have gradually come 
to look with more favor upon legislation looking 
towards the general establishment of an eight- 
hour day. The eight-hour day has been adopted 
by some British municipalities and also for 
certain classes of work in the government naval 
shops. In 1866 the National Labor Union of 
the United States demanded it. Light-hrnr 
leagues were formed during the strike^ o;' 1^72- 
73. The first law affecting national government 
employees was passed in 1869 and put into 
effect in the navy yards. The eight-hour day is 
now in force for all government work. The 
eight-hour day on public work conducted directly 
by V .c meies is now nearly uni- 

vers. ■ i ■■ I ■■ States. In many of the 
States work on public contracts must also be 
conducted under the eight-hour system, and in 
1912 Congress enacted an eight-hour law for 
contract work for the Federal government, ad- 
mitting, however, of certain minor exceptions. 
An instance of the tendency to extend the in- 
fluence of the governmental eight-hour system 
over private industry appears in a provision of 
the Kaval Appropriations Law of 1911: no part 
of the appropriations made for submarine boats 
was to be expended for their construction by any 
person, firm, or corporation which had not at the 
time of the appropriation extended the eight- 
hour* day to all laborers doing such work. 

Even more significant has been the recent 
tendency, especially in evidence in the Rocky 
Mountain States, to fix an eight-hdur day ’for 
workers in various private employments. In 
Colorado the eight-hour law applies to under- 
ground mines and workings, open-pit workings, 
smelters, reduction works, concentrating mills, 
and practjcally all other operations connected 
with the* metal-mining industry. The constitu- 
tion of Idaho prescribes an eight-hour day for 
similar work. In Montana an eight-hour day 
is prescribed by law for underground mines or 
workings^ including railway tunnels. In Kevada 
the eight-hour day is prescribed not only for 
underground work in mines, but alsd for surface 
work above mines, as well as for that of car- 
penters and other mechanics employed in con- 
nection with such work. In Arizona the eight- 
hour day is prescribed for mi nos and smelters 
and similar works. In Ponnsylvania the hours 
of hoisting engineers in minles are restricted^ to 
eight. In Missouri the eight-hour day is pre- 
scribed by law for silica mining and ifiato-glass 
manufacturing; in Louisiana, for stationary 
firemen. i i - 

In 1911 California and Oregon enacted eight- 
hour laws for women employed in a 'wide range 
o#^:ocoupa&>ns.^ .'Thfeae were upheld fey the 
and : the Oregon law by 
the EedesEaLiSi:^Eeme Court. ^ In 191^3 Arizona 
Colorado f emeted ilaws .^restricting women’s 
haebor' iro - hours. '-Massachusetts in 1913 

enacted a la^r limit of eight hours for 

ohRdren faotories.uud workshops. 


Parallel with the extension of the eight-hour 
system through legal enactment has been its ex- 
tension through trade-union activity and through 
action of private employers. The eight-hour day 
is widely in force in the building and printing 
trades, in coal mining, and in certain branches 
of the ’r <^Lilln''g'i-.''l industries. No statistics 
are availaole snowing the full extent to which 
the eight-hour day has been achieved. But 
it can no longer be held to he exceptional 
in American industry. In England the mining 
and metallurgical industries are to a large ex- 
tent under the eight-hour system, as are also 
the building trades and a large range of 
other skilled trades. Unionism has been more 
largely responsible for the establishment of an 
eight-hour day in England than in any other 
country. 

On the continent of Europe a widespread agi- 
tation in favor of an eight-hour day developed 
in the last quarter of the nineteenth century. 
Since 1880 the deman ' “ . ■ * ’ ' ■ • day has 

formed a part of the ■ powerful 

labor parties of France anu ot tne social Demo- 
cratic party in Germany. T’ , i,he Con- 

tinent labor organizations j.i • " ■ ■ ■, -i parties 
favor the enactment of laws reducing the work- 
ing day to eight hours. Through the support of 
the present German Emperor the movement has 
attained some positive results in Germany. The 
eight-hour day has been established in some of 
the industrial enterprises of. the government 
and in a few trades. 

In Australia the movement has made greater 
headway than in any other country. Public 
sentiment is strongly in favor of a legal eight- 
hour day. As early as* 1856 the ^trongcT trades 
in. Melbourne were able to enforce nn eight-hour 
day, and the movement rapidly spread to the 
smaller cities of Victoria and to the other col- 
onies. In the Colony of Victoria the hours of 
women working in factories were in 1874 limited 
to eight; in 1885 the same restriction was ex- 
tended to all employments of women and boys. 
The eight-hour day was in 1877 prescribed by 
law for all men working underground; and it 
has been extended to men employed on many 
public and quasi-public works. See Labor, 
American Federation of; Labor Problems; 
Trade-Unions. Consult: Rae, BigM Hours for 
Work (New York, 1894) ; Hedfield and Gibbins, 
A Shorter WorJdng .Day (London, 1894) ; 
Robertson, The Eight-Hour Question ( ib., 1899 ) ; 
National Association of Manufacturers, Eight 
Hours hy Aot of Congress (New York, 1904) ; 
Jhahor La/ws of the United States (Washington, 
1904) ? Bureau of Labor, nineteenth Annual Re- 
port: Wages and Hours of Labor (ih., 1905) ; 
House Committee on Labor, Eight Hours for 
Laborers on Government Work (ib.^ 1906) ; Re- 
view of Legislation of American Association for 
Labor Legislation (1911— ^ 

EIBjOM. BASIDIKE, i'k^ M-sin-kfe (Gk. 
eikuv ^aaiXiKri, kiiicrlv likeness). Tlie namo of a 
hook, the full title of'which is KTKfiN BAZiilAlKH, 
The Pourtraieture of His Saored'Mafestie in His 
SoUtud'\s ami SyTcrings (1'648>. - It w;as pub- 
lished probably at The Hague and, appearing 
immediately after the execution of Oharh's I, 
professed to he from his Majesty’s pen. Milton, 
in the loonocbastes ( 1649 ) , assailed it, suggesting 
doubts also as to its genuineness. The Royalists, 
on- the other hand, warmly defended the theory 
of royal authorship; but after the Restoration 
John -Gaudeuy » Bishop of Exeter, asked for pror 
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motion to the bishopric of Worcester on the 
ground that he had himself written the book.. 
It is an important fact that the Royalist Claren- 
don, author of the History of the Rebellion, at 
once accepted this unpalatable statement of the 
matter. As others, however, refused to credit 
Gaiiden, the controversy has raged to the present 
day. If Gauden was the author, as most au- 
thorities now believe, he must have entered 
thoroughly into the spirit of Charles, though 
he necessarily idealized the King’s character. 
Consult especially: Wordsworth, Who Wrote 
ElK^y BacTiXtK^? (Cambridge, 1824) ; Todd, 
Bishop Gauden the Author of Icon Basilike, 
Further Shown in Ansicer to the Recent Re- 
marks of Rev, Dr, Wordsworth (London, 1825) ; 
Toland, Amyntor (ib., 16&9) ; Tuekerman, On 
the Author of EIk^v BacrtXc/c-ji (Berlin, 1874) ; 
Godwin, History of the Commonwealth, vol. ii, 
pp. 684 fT. (London, 1826) ; Hallam, Constitu- 
tional History of England, vol. ii, pp. 313 f., 636- 
642 (ib., 1828); Almack, Bibliography of the 
King^s Book, or Eikon Basilike (ib., 1896), very 
valnable. See Gaxjdeit, John. 

HHIDOH (el'don) HILLS. Three peaks in 
Roxburghshire, Scotland, near Melrose, of tradi- 
tional interest and celebrated for the extensive 
view from their summits (Map: Scotland, F 4). 
The highest is 1385 feet. 

EILEEN ABOON. See Robin Adaib. 

EITiEITHYOA (Lat., from Gk. EiXetavia) , 
or EILErTHYASCPOLIS. The Greek name of 
the ancient Egyptian city of Nekheb (the modern 
El-Kab), situated on the right bank of the Nile, 
a little below Edfu (Map: Egypt, C 2). From 
very ancient times it was one of the most impor- 
tant cities of Egypt and was strongly fortified. 
Its ancient walls still exist in an excellent state 
of preservation. In Ptolemaic times the city was 
the capital of the Third Nome of Upper Egypt. 
The princes of Nekheb played a very important 
part politically, and many of them were governors 
of Nubia. The local deity, Nekhbet, wsls the tu- 
telary goddess of Upper E^pt and the special 
patroness of the King. She was supposed to 
preside over birth and was therefore identified 
by the Greeks with Eileithjda (whence the 
Greek name of the city) and by the Romans 
with Lucina. Nekhbet is represented as a vul- 
tnre with outspread wings, as a woman wearing 
the crown of Upper Egypt, or as a winged urseus 
serpent. Near the remains of the ancient city 
are the mins of a temple built under Rameses 
II by Setaw, Governor of Nubia; of another 
built by Amenophis III and dedicated to the 
local goddess; and of a third temple built in 
late Ptolemaic times and likewise dedicated to 
Nekhbet. All three temples are richly decorated 
and contain numerous inscriptions. The most 
important remains at El-KAb are, however, the 
rock-hewn tombs. Among them are the tomb of 
the admiral Aahmes, who took part in the ex- 
pulsion of the Hyksos (q.v.) from Egypt; that 
of his namesake and younger cont^porary, the 
general Aahmes .( Pen-necheb ) ; and that of the 
nomarch Paheri, tutor to Prince Nazanes,. son of 
Fang Amenophis I. The two fcumer tombs 
especially contain inscriptions of the highest 
historical value. Consult : Wilkinson, Modem 
Egypt, vol. ii (London, 1843) ; Cliampollion, 
’Notice^ descriptives (Paris, 1844) ; Brugsch, 
Reiseberichte aus Aegypten (Leipzig, 1855) ; 
Tylor.and Griffith, “The Tomb of Paheri at El- 
Kab,^’ Egyptum Exploration Fund Memoi/rs, vol, 
xi (London, 1894)? QuibeU, El Kab (ib., 1897). 


EILENBUBG, il'len-boorK (anciently called 
Ilburg). A town of the Prussian Province of 
Saxony, situated mainly on an island in the 
river Mulde, about 15 miles northeast of Leipzig 
(Map: Germany, E 3). It has large manufac- 
tures of calico, yam, cloth, dyestuffs, vehicles, 
basketwork, tobacco, chemicals, celluloid, beer, 
and agricultural implements. Franz Abt the 
song writer and M. Rinckart the poet were horn 
here. Pop., 1900, 15,147; 1910, 17,401. Consult 
Gundermann, Chronik der Stadt Eilenbtirg 
ir:h-ir is79). 

EIMBECK. See Einbeck. 

EIMBECK, imT)Sk, William (1841- ). 

An American geodesist, horn in Brunswick, Ger- 
many. He was an assistant civil engineer in 
the public offices of St. Louis, Mo.,^ a pmfessor 
for two years in W. . ' ■* T" liversity, St. 
Louis, and a membe* ' ■ i States solar 

eclipse expeditions of 1869 (to Illinois) and 
1870 (to Italy). After 1871 he was an assistant 
on the United States Coast and (Geodetic Survey- 
His most important work was in connection with 
the thirty-ninth parallel i*- •! (Western 

division) and with the ■■ v , • i invaria- 

ble reversible pendulum and the duplex base 
apparatus employed in the Geodetic Survey. 

EIMEO. See Moobea. 

EOIEB, i'mer, Theodoe ( 1843-98) . A Swiss- 
German zoologist, born in Stafa. He studied 
medicine and the natural sciences in Heidelberg, 
Wurzburg, Freiburg, and Berlin. In 1870 he 
became privatdocent in Wurzburg and in 1875 
professor of zoology in Tubingen. In 1878—79 he 
made a scientific journey to Egypt. He wrote: 
Zoologische Btudien auf Capri: Beroe Ovatus 
und Lacerta Muralis Coerulea (1874) ; DieMedu- 
sen (1879) ; nl -o uber das Variieren 

der Mauereid* / "■• \ ; Die Entstehung der 

Arten auf Grund der Vererhung erworbener 
Eigenschaften (1888; 1897); Artbildung' und 
Verwandtschaft bei den Schmetterlingen (1889; 
1895). 

E lMlfc BICO, Nicolas. See Exmeeicus, 
Nicolas. 

EINBECB:, in'b^k, or EIMBECK. An old 
town in the Prussian Province of Hanover, on 
the lime, about 40 miles south-southeast of Han- 
over (Map: (Germany, C 2). The Alexander- 
kirche contains the tombs of tbe princes of 
Grubenhagen, a fine bronze baptismal font, and 
some old choir chairs. Its schools teach techni- 
cal subjects such as machinery construction and 
weaving; it has also a police school. Its manu- 
factures include belts, linen, carpets, sugar, 
tobacco, and roofing felt. The famous Eim- 
becker beer, which has given its name to the 
well-known term “bock,” is still brewed to a 
considerable extent. Pop., 1900, 7914; 1910; 
9431. Einbeck grew up around a cathedral 
chapel reputed to contain the blood of the 
Saviour and visited by throngs of pilgrims. It 
was a member of the Hanseatic League, but in 
1626 was captured by Pappenheim, in 1641 by 
Piccolonnni, and in 1761 by the French, who- 
dismantled its fortifications- Consult EC. L. 
Harland, GesoMohte der Btadt Einbeck, vol. ii 
(Einbeck, 1 854-59 ). 

EINHABH, or ELKTHABT, in'Tiart, fre- 
quently called EGINHABD, a'gm-hart (c.770— 
840 )j‘ The biographer of Charles the Great. He 
received his early education in the monastery 
of Fidda, where he did so well that ^he wsus 
sent to the school in the palace of Charles the 
Great. Has talents and acquiremcE^s gained 
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Mm the favor of the Emperor, who appointed 
him his private secretary and superintendent of 
public buildings. In 806 he was dispatched by 
Charles on. a mission to Pope Leo HI. On the 
death of the Emperor he was appointed by Louis 
the Pious abbot of various monasteries, but 
ultimately he retired to the town of Miihlheim. 
Here he erected a monastery, which caused the 
name to be changed from Miihlheim to Seligen- 
stadt (City of the Blessed). Einhard died on 
March 14, 840, and was buried beside his wife, 
who died in 836. The two coffins are now shown 
in the chapel of the castle at Erbach. The 
counts of Erbach trace their decent from Ein- 
hard. His Vita CaroU Magniy completed about 
the year 820, in respeet to plan, execution, lan- 
guage, and style, is incontestably the most 
important historical work of a biographical 
character that has come down to us from the 
Middle Ages. It was frequently used as a school- 
book and was therefore copied ad infinitum. 
His Epistolce are also of great value for the his- 
tory of the later years of Louis the Pious. Ein- 
hard also wrote an account of the translation 
of the relics of Saints Marcellinus and Peter 
from Rome to Seligtm^tJjdt. To Einhard also 
are ascribed the so-called Annals of Einhard and 
a rhythmical Passion of the Martyrs Marcellinus 
and Peter. Gliding to ; ’ ■ ^ " the later 

Middle Ages, Einhard’s was a 

daughter of Charlemagne. Love had arisen be- 
tween them, and on one occasion, when the two 
had clandestinely met at night in Emma’s cham- 
ber, a sudden fall of snow covered the spacious 
court, thus rendering retreat impossible without 
leading to discovery. As the traces of feminine 
footsteps could not excite suspicion, Emma car- 
ried her lover across the court on her shoulders. 
This scene, it is said, was*, observed from a win- 
dow by Clisirlomagne, who united the pair in 
marriage. On this legend Fouqud founded his 
romance of Eginha/rd und Emma, and Long- 
fellow has made it the subject of a short poem. 
For the editions of Einhard’s works and for 
special studies, consult Wattenbach, Deutsch- 
lands Geschichtsquellen, vol. i (Berlin, 7th ed., 
Stuttgart, 1904), and Molinier, Les sources de 
Vhistoire de France, vol. i ( Paris, 1902 ) . 

ElNSIBBEIiN, In'z^-d-Sln. A town in the 
Canton of Schwyz, Switzerland, 2895 feet above 
sea level, and 26 miles southeast of Zurich. It 
is one of the most famous pilgrim resorts in the 
world, being visit(‘d y(jarly by 160.000 transients, 
most of whom come from Switzerland and 
southern Germany (Map: Switzerland, C 1). 
There are numerous hotels and inns for the wor- 
shipers. The principal industry is the manu- 
facture of images of saints, crucifixes, and other 
devotional objects that are exported to all parts 
of , the world. The rCad up to the celebrated 
Benedictine monastery of Binsiedeln, which is 
2900^ teet above the village^ pass^ the .hotise 
whete Paracelsus (q-v.) is said to have “been 
bom. The monastery buildings, in the midst of 
a gloomy* forest that was once extensive, and 
surrounded by a quadrangle of walls, were six 
times partially or entirely destroyed by fire 
before the s'eventeenth century. In 1704r-19 they 
were - rebuilt in the Italian style. At the en- 
ta*S^@e‘of>the church are statues of the emperors 
0ihO';I;'and'"Henry II. In a large court is a 
bilaefc marble! ^ormtain with 14 jets, surmounted 
by a statue csl'the iV^irgin, from which pilgrims 
drink. . In the nave is. the Made marble chapel 
containing the renowned miracle-working image 
Vol. VII.— 36 


of the Virgin, richly bedecked and bejeweled. 
This is the ‘"sanctum sanctorum” of the pil- 
grims. The gorgeous chandelier was given by 
Napoleon III in memory of his mother. The 
monastery has a library of 61,800 volumes and 
1200 manuscripts, a seminary, a gymnasium, and 
a lyceum. It owes its origin to the hermit 
Meinrad, who erected a chapel for the image of 
the Virgin which had been given him by the 
Abbess Hildegard, and which has made Einsie- 
deln one of the most famous of Catholic pilgrim- 
ages. The founder of the monastery was Eberhard, 
provost of Strassburg, who began the building 
in 934. Pop., 1900, 8469; 1910, 8438. The 
vicinity affords fine views of the Alps and the 
Lake of Lucerne. Consult Brandes, Die Feier 
des t»tnsrn<J/f rigcn Bestehens von Maria Ein- 
siedein (Einsiedeln, 1862), and O, Ringholtz, 
Geschichte des furstlichen Benediktinersttftes 
Einsiedeln, vol. i (ib., 1904). 

EERE, Justices in. See Eyee, Justices in. 

EISEIiEN, i'ze-len, Ernst Wilhelm Bern- 
hard (1793-1846). A German promoter of ath- 
letic exercise, born in Berlin. He established 
the terms still used in German fencing. In 
1818 he opened a public gymnasium in Berlin, 
which was followed in 1832 by one especially 
designed for the gymnastic training of girls. 
He was one of the foremost promoters of those 
athletic exercises which have directly and in- 
directly contributed to the physical improvement 
of the Germans, becoming bases of military train- 
ing and conducing to the splendid successes 
achieved by the German arms during the nine- 
teenth century. It is interesting to note that it 
was largely from these transplanted gymnasia, 
or Tumvereine, that some of the best German 
volimteers of the Civil War in the United States 
were recruited. The literary productions of 
Eiselen include: Deutsche TurnJeunst, in associa- 
tion with Jahn (1816) ; HantelUhungen (1833; 
3d ed., 1883) ; Ahhildungen von TurnWbungen 
(1845; 5th ed., 1889) ; Das deutsche Hiehfechten 
(1818; new ed., 1882); Ahriss des deutschen 
Stossfechtens (1826; new ed., 1889). 

EISENACH, i'ze-naG. A town and summer 
resort of the Grand Duchy of Saxe- Weimar, and 
former capital of the Principality of Saxe-Eise- 
nach, situated at the northwest end of the 
Thuringian Forest, where the Nesse meets the 
Hbrsel, 32 miles west of Erfurt (Map: Ger- 
miany, D 3 ) . The town is well laid out, with a 
number of beautiful squares, one of which, the 
Lutherplatz, contains the house where Luther 
lived while studying at Eisenach, and another, 
Karlsplatz, is adorned with a bronze statue of 
Luther. The most noteworthy ecclesiastical 
edifices are the church of St, Nicholas, dating 
from the twelfth century, with an octagonal 
tower; the church of St. George, a largo Gothic 
edifice with a bronze siatiic* of Sebastian Bach, 
a native of Eisenach. Gther^ interesting build- 
ings are the palace, erected in 1742, once resi- 
dence of the Duchess HSl^ne of Orleans; the 
town hall; the Klemda, a small ^ castle dating 
from the thirteenth century j the theatre; the 
house where Bach was horn and another where 
Fritz Reuter Uved. Not far from' the tbwn, 
on a lofty eminence, is the castle of Wartburg, 
the residence of the mediaval landgraves of 
Thuringia, dating probably from the eleventh 
century and restored. It consists of two main 
parts, the Vorburg and the Hofburg — the for- 
mer . containing the Ritterhaus and stables and 
the latter the apartments of the landgraves. La 
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one of the rooms of the Vorburg, Luther worked 
on his famous translation of the Bible. The 
Hofburg contains many halls of great splendor, 
including the SaniriTsaal. where, according to 
local tradition, the' contests of the Minnesingers 
were held under the patronage of the Landgrave 
Hermann I (1190-1217), as described in the 
old poem l^riec 'Von WartbuTg. The castle is 
now occasionally occupied by the Grand Duke of 
Weimar. 

Among the educational institutions of Eise- 
nach, the most prominent is the gymnasium, for- 
merly a Latin, school, which Luther and Bach 
once attended, a school of forestry, a school of 
design, and a teachers^ seminary. Eisenach has 
some well-developed manufacturing industries 
and produces paint, chemicals, woolen goods, 
leather, pottery, shoes, tobacco, cigars, cement, 
pipe, alabaster ware, cabinetwork, and lumber. 
The neighborhood is remarkably picturesque, 
being ornamented with splendid gardens and 
residences. The town was founded in 1070, near 
the older town of Isenach, or Isenaeum. It 
prospered under the protection of t’s- w 

of Thuringia, the owners of the iind 

was from 1596 to 1741 the residence of the 
princes of Eisenach. Pop., 1900, 31,442; 1910, 
38,362. Consult: Storeh, Beschreihung der St adt 
Eisenach (Eisenach, 1831) ; Sehwerdt and Jager, 
Eisencxih und die Warthurg (ib., 1871.) ; War- 
natz. Die Warthurg und Eisenach in Sage und 
GescJiichte (Vienna, 1881); Scheller, Eisenach 
und Umgebung, ed. by Kiihner (Eisenach, 1898). 

EiSEETACH chitbch: COIJIEEBEKGE, 
or EvANGELiOAii Cbtctsch Coijtteeence. The name 
given to periodical meetings of representatives 
of the Protestant churches of the German stat^ 
and Austria. The first was held at Berlin in 
1846 and included representatives from nearly 
all the German states; the second at Eisenach, 
in 1852; and since 1854 they have been held 
every two years at the latter place- The aim is 
the discussion of questions of general interest 
and the promotion of miity among the individual 
churches. Since 1852 the conference has pub- 
lished at Stuttgart a central organ, the Allge- 
meine Kirchenblatt fur dcts evangelische Deutschr 
land. Consult Braun, Zur Frage der engem 
Tereimgimg der Deutschen evangelischen Lcm^ 
deskirohen (Berlin, 1902). 

EISENBEBG, i^zen-b^rK. An old town in the 
Duchy of Saxe-Altenburg. Germany, near the 
junction of the Saale and Elster, 36 miles south- 
west of Leipzig. It contains a ducal palace, 
with a fine chuxch and gardens, and manufac- 
tures wooleirsy velvet, pottery, furniture, pianos, 
porcelain, and agricultural machines. Statues 
have been erected to Bismarck, Duke Christian 
of Saxe-Eisenberg, and the philosopher Karl 
Christian Friedrich Krause. Pop., 1900, 8764; 
1905^ 9956; 1910, 10,749. Consult Ohronik der 
Stadt imd des ^AmteS Eisenberg (Eis^berg, 
1843). 

' EISEHEBZ, i''zen-§Tts. A market town 'of 
Styria, Austria,. 2350 feet ahove- sea level, on 
the B;^sbach;t 24 miles nerthwest of’Leoben (Map: 
Austria/ The Gothic church of St. Os- 

wasM, feundeirfin 1279, is an excellent example 
of the forlified iype of ecclesiastical architec- 
ture. The town derives its importance from its 
proximity tb' the Erzberg, a mountain about 5000 
feetr high; contaming valuable deposits of iron 
orei About" 45 OCH miners, are employed in the 
quaxri^ dn the. mountain in summer and 2800 
in wintery dtecannual output being about 1 , 000 ,- 


000 tons, of which about 40 per cent is me^l. 
Aragonite (Eisenblute, or fios ferri), resembling 
branching coral in form and of the most beauti- 
ful and purest white, is found in grottoes in the 
interior of the mountain. Pop., 1890, 5700; 
1900, 6494. 

EISEITHABT, I'zen-hart, Littheb Pfahleb 
(1876- ). An American mathematician, 

bom at York, Pa. He graduated from Gettys- 
burg CoHcgi' -n 1396, took the degree of Ph.D. 
at Hopkir.- University four years later, 

was instructor and preceptor at Princeton Uni- 
versity from 1900 to 1909 and thereafter pro- 
fessor of mathematics. In 1913—14 he was a 
vice president of the American Mathematical 
Society. Besides contributions to journals, he 
is author of Differential Geometry (1909). 

EISEHLOHB, i'zen-l 6 r, August (1832-1902). 
A German Egyptologist, bom in Mannheim. He 
studied theology at Heidelberg and Gottingen 
and later became interested in the natural 
sciences and the manufacture of chemical prod- 
ucts, abandoning both, however, for the study 
of Egyptology. In 1872 he was made an ex- 
traordinary, and in 1885 full, professor at 
Heidelberg University. His chief works are: 
Der grosse Papyrus Harris (Leipzig, 1872) ; 
^*The Political Condition of Egypt before the 
Beign of Bameses HI,” in the Transactions of 
the Society of Biblical * (London, 

1872) ; Ein mathematisches Hanaouch der alien 
Aegypter (Bhind papyrus of the British^ Mu- 
seum, trans. with explanatory notes, Leipzig, 
1877). 

EISENIiOHB, Theodob (1805-69). A Ger- 
man divine and educator. He was born at Her- 
renberg and studied theology at Tubingen. After 
holding several pastorates and conducting the 
seminary at ‘NTniiiisgen. Wiirttemberg, he became 
a member of i 'c ( and a counselor of. 

the Board of Public Instruction in that city. 
He was editor of the departments of ecclesiasti- 
cal and educational law in Beyscheris Sammlung 
der wurttembergischen Gesetze^ vols. viii, ix, and 
xi (1834—39), and published Das Yolk Israel 
unter der Herrschaft der Kordge (2 vols., 1855— 
56 K which he endeavors to show the great 
importance of biblical history as an educational 
factor, and Die Idee der Volksschule- hach der 
Schriften Fr, Schleiermachers (1852). 

EISEEXOHBr, Wilhelm (1799-1872). A 
German physicist, hom at Pforzheim. He stud- 
ied mathematics^ and physics at Heidelberg and 
became professor of physics at the Polytechnical 
Institute at Karlsruhe in 1840. He established 
the first industrial school of Baden/ at Mann- 
h^ja, and assisted in the organization, of all 
similar institutions afterward epeoted iuf that 
grand duehy. His principal ^ publication, is thb 
popular textbook^ entitled Lehrbiich der Physik 
(1836;' 11th ed.y 1876)w ' . ^ 

EISEEfMEHGEB, i'zen-mgng'Sr, August 
( 1830- ) . An Austrian mural painter, horn 

in Vienna.. He studied at the Vienna Academy 
1 ( 1845 - 48 ) and in 1856 became the pupil and 
assistant of BahL From 1872 to 1901 he was 
a professor in the Academy. His more imp or? 
tant works include the frieze medallions in the 
Museum of Art and Industry, Vienna; a series 
of historical pictures illustrative of the r^gBi 
of Emperor Maximiliam I, in Castle Homstefn; 
near Vienna (1872-79); and the- decorative 
painting in the session room of the Ohamber of 
Deputies in the Beichsrat building* at Vieima 
(1885). ' '*■ 
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EISEEHMCEITGER, Johann Andeeas (1654- 
1704). A German Hebraist and anti-Semitic 
writer, born at Mannheim- Because of his 
scholarly achievements while a student of He- 
brew at the Collegium Sapientise in Heidelberg, 
he was sent to England and Holland by Charles 
Louis, Elector of the Palatinate. He spent some 
time in Amsterdam and subsequently devoted 
himself for many years in Heidelberg, and, after 
the capture of this city in 1693, at Frankfort, 
to the study of Hebrew literature. He was ap- 
pointed professor at Hcidellx^rg by the Elector, 
John William, in 1700. His principal work was 
entitled EntdecJctes Judenthiim. It was first 
published at Frankfort in 1700, but was con- 
fiscated by the Emperor, who ordered the whole 
edition to be placed under lock and key. Eisen- 
menger died suddenly of apoplexy in 1704. Enng 
Frederick William I of Prussia ordered a new 
edition to be printed in Berlin, which appeared 
in 1711, giving Konigsberg as the place of print- 
ing, as the Imperial prohibition applied to 
Berlin. It was compiled from nearly 200 He- 
brew and about 12 Judseo-German sources and 
included material drawn from books written 
by converted Jews. Delitzsch has shown the 
many inaccuracies of translation in this work, 
and Siegfried the numerous misinterpretations 
and wrong inferences due to the author’s bias. 
It has been used as a storehouse by enemies of 
the Jews, who have often drawn from it charges 
devoid of all foundation. The substance of the 
work was presented in English by Stekelin, under 
the title The Traditions of the Jews, mth the 
Eccpositions and Doctrines of the Rabbins (1732— 
34 ) . A new edition of the original was pub- 
lished by Schieferl (1892). Consult: A. Th. 
Hartmann, Johann Andreas Eisenmenger und 
seine jiidischen Oegner (1834) ; Franz Delitzsch, 
Rohling’s Talmud jude beleuchtet (1881); Sieg- 
fried, in Deutsche Biographie, vol. v, pp. 772 f.; 
G- Dalman, in Herzog-Hauck’s Real-Lncyklopiidie, 
vol. V, pp. 276 f. 

EISENSTADT, i'z^n-stat, or ^Kiskaeton. 
A town of Hungary, County of Odenburg, in 
the centre of rich vineyards, at the foot of 
the Leitha Mountains, about 25 milea south- 
east of Vienna (Map: Austria-Hungary, E 3). 
Its chief architectural feature is the magnificent 
palace of Prince Esterhfizy, erected in 1683 and 
enlarged in 1805. The palace is situated amid 
fine grounds, and its library is particularly rich 
in musical manuscripts. In the church of the 
Franciscan monastery is the burial vault of the 
Esterhfizy family- Hear the town is the church 
of Maria-Einsiedel, a favorite resort of pilgrims 
and the burial place of the composer Joseph 
Haydn, who was the conductor of Prince Est^- 
h^^’s orchestra from 176,0 to 1700. Pop., 1000, 
3067;, 1910, 3073* 

iEI^EHSTEIH, I'zen-stin, Fbbdinand Gott- 
ttcnn Max (1823-52). A German “mathemati- 
cian, ,^l>©rn in Berlin. 'He wrote for ’Crelle^s 
Jcmmal at the age of 15, secured his doctor’s 
degree after only three semesters at- Breslau, 
was adjunct professor at that university at 24, 
and was a member of the Berlin Academy at 
20. Although he died before he was 30, his 
literaiy work* was extensive. He wrote on the 
theoiry^ fOfiv.nMds>er&,> -theory of functions, and 
other ‘ bmnches of higher mathematics^ 37 of 
his memoirs being found in the first 50 "volumes 
of Orelte. Gauss ranked Mm wiHt Archimedes 
ai^d. ^&Iewton of natural abdlity in 

3Tn« d^ psan a t ics. There 'biography by Budio, 


with some autobiographical matter, in the 
Abhandlungen zur Geschichte der MathematiJc, 
vols. vii and viii ( Leipzig, 1895 ) . 

EISFELB, isTglt, Theodoe (1816-82). A 
German- American musician and conductor. He 
was born at Wolfenbiittel, Germany, and when 
but 23 years of age was appointed kapellmeister 
of the Court Theatre of Wiesbaden, which posi- 
tion he held for four years (1839-43), going 
afterward to Paris, where he had the direction 
of the Concerts Viviennes. In 1848 he moved 
to New York and became one of the leading 
factors of musical America, taking an especially 
active part in the musical life of New York. 
He was the conductor of the Philharmonic and 
of the Harmonic societies and, in connection 
with Noll, Reyer, and Eichhorn, established the 
celebrated quartet soirees of 1851. A nervous 
affection caused by shock arising from the 
burning of the ocean steamer Austria (in 
1865), of which he was one of the few sur- 
vivors, cut him off from all further musical 
activity. He died at Wiesbaden. 

ElSk. See Yeisk. 

EISLEBEN, isTa'ben. A town of the Prus- 
sian Province of Saxony, situated about IS 
miles west-northwest of Halle (Map: Prussia, 
D 3). It is the centre of a rich mining district 
and consists of the old town, new town, and 
three suburbs. Martin Luther was born at 
Eisleben in 1483 and died here in 1546. ^The 
house in which he was born, partially do.stroyod 
by fire in 1689, was rebuilt through voluntary 
contributions and converted into a free school. 
The house where he died has also been restored 
and contains numerous relics. The church of 
St. Andrew contains Luther’s pulpit, busts of 
Luther and Melanchthon, and monuments of 
the counts of Mans f eld. In the church of St. 
Peter and St. Paul are preserved the font in 
which Luther was baptized, his leather cap, and 
a fragment of his cloak. ^ The town . has a 
gymnasium, founded by Luther two days before 
his death. The chief industry of Eisleben is 
the smelting of copper and silver, from near- 
by mines. Pop., 1900, 23,900 ; 1010, ^ 24,629 i 
Eisleben, known in the tenth century as Is- 
lebin, came into possession of the counts of 
Mansfield in the twelfth century, to ’whom it be- 
longed until the extinction of that line iri 1780; 
then it passed to Saxony and, in 1815, to 
Prussia. " 1 

EISTEBBFOB, &s-t§D'v6d (Welsh, from 
eistedd, to sit^ and hod, to be; pi. eisfeddfo'- 
dau). A Welsh word, meaning literally “sit- 
ting,” or “session.” It is appli^ to the assem- 
blies of bards and people mating for competi- 
Hon in Welsh poetry and prose and' in music, 
both vocal and instrumental. There are two 
kinds of msteddfodauf — the national or 'general 
body, and the provincial gatherings which take 
place in many parts of Wahis and even among 
the Welsh ih foreign i cotmtries, / especially in 
the XJnfited States. Tboucrh the institution 
bears all the marks of antiquity, the meetings 
which are traditionally ascribed to the fifth, 
sixth, and seventh centuries can hardly be 
deemed historic. Grig^nally rfehe principal func- 
tion of the eisteddfod 'wslq to license or admit 
duly qualified candidates to the position of 
recognized bards* or minstrels. This position 
included many privileges, among them the right 
to a billet which every nobleman was bound to 
respect. About the yeafi 1100' Gruff yd ab Cyn^ 
is supposed to have held a gxfeat national eisr^ 
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teddfod at tlie ancient town of Gaerwys in 
Flintshire, and in 1176 Lord Khys (Khys ab 
Gnrffyd; is known to have held at his castle of 
Cardigan a grand festival with both poetical 
and musical competitions — ^the earliest eistedd- 
fod of which we have any actual account. In 
the twelfth century it had become a regularly 
constituted court. Again, in the time of the 
Tudors we find the eisteddfod recognized as a 
tribunal of authority, and Queen Elizabeth in 
1568 issued a commission for holding one. In 
the seventeenth century, because of the unsatis- 
factory condition of the Welsh professional 
world, the eisteddfod seems to have fallen into 
abeyance. The last petition to hold one, of 
which we have any note, was made by the gen- 
try of North Wales in 1594 and was apparently 
not granted. During the nineteenth century it 
was revived and has now become an institu- 
tion of prime importance for the intellectual 
life of the Welsh people. The national gather- 
ing is held every year in North and South Wales 
alternately and is attended by many thousands 
of people. While it has achieved success in 
encouraging literature and music, it has ac- 
complished little towards the development of 
art. Consult Hhys and Brynmor- Jones, The 
Welsh People (London, 1909). The pro- 
grammes of some recent eisteddfodau have been 
published in Y Gymmrodor. See Basd. 

EITELBEEGER VON EDELBEEG, i'tel- 
bSrK'er f6n a'^del-b^rE:, Rudolf (1817-85). An 
Austrian art historian, born at Olmiitz. He 
was made professor of the history of art at the 
University of Vienna in 1852 and in 1864 took 
an active part in the founding of a School of 
Decorative Arts and of the Stuseum of Arts 
and Industries at Vienna, of which he remained 
the director until his death. His works, 
critical and historical, have done much to 
stimulate the study of. art and to promote the 
industrial arts in Austria. Among them are: 
Die Reform des Kunstunterriohts (1848) ; Mit- 
telalterliche Kunstdenhmale des osterreicMsehen 
Kaiserstaats (1858-60) ; and, in collaboration, 
Quellensch'riften fur Kunstgeschichte und Kunst- 
technih des Mittelalters und der RenaiS' 
sanoe (1871—82) ; Besammelte hunstMstorische 
Bchriften (4 vols., 1879—87). 

E'JA (Egypt), The desert saw viper. See 
Saw Vipeb. 

EJECT3WENT (from eject, from Lat. ejicere, 
to throw out, from e, out -f* jacere, to throw), 
Action of. An action brought to recover pos- 
session of land and also to obtain damages for 
its being wrongfully withheld from the person 
who brings the suit. This, in the common-law 
practice, is the only surviving instance of a 
mixed action; i.e., one partaking in part of 
the nature of a real action for the recovery 
of ihe land, in part that of a personal action 
for damages. The origin of the action is to 
be found in the old writ of ejeetio firmce, or 
t&rmee (ejectment for a term of years), which 
(originally only an action in trespass whereby 
a tenant for years could recover damages for 
an eviction or ouster) was so shaped as to en- 
iitie Mm to recover the possession of his lands. 

a simpler and more expeditious remedy 
than the various possessory actions provided 
by- the common law, such as the writ of novel 
disseisin, and the like, for recovering the pos- 
session of freehold lands, it came in process of 
time to be 'employed for this purpose in all 
cases of wrongful dispossession imtil. it had 


completely superseded the more cumbersome 
remedies afforded by the common-law writs. 

The process of establishing title to real estate 
by this action was formerly — and still is in some 
jurisdictions — a most intricate and serious one. 
As has been said above, the original action of 
ejectment was brought, not to try the title to 
the land nor to recover the land itself, but 
to enable a tenant for years to recover damages 
for the injury sustained on account of being 
deprived of the use of the land. Thus, the 
action could be brought only by, or in the name 
of, a tenant for years, and the plaintiff was 
required to show (1) good title in the owner 
alleged, (2) a lease by him to the plaintiff, 
(3) entry on the land by the plaintiff, and (4) 
ouster from the land. But as, when it was de- 
sired to test the question of title or to recover 
the possession of the land, this state of facts 
very likely might not exist, and as common- 
law procedure had provided no other way of 
testing the title, a series of fictions was intro- 
duced to meet these requirements. The plaintiff 
in ejectment thus became a fictitious tenant, su- 
ing under the name of “John Doe” (q.v.) in 
behalf of the person (alleged to be his lessor) 
who was really claiming possession. 

In England this form of action of ejectment 
was abolished in 1852, though the name was 
still retained. By the judicature acts of 1875 
actions for the recovery of land were placed on 
the same footing as other actions, and what 
had been retained of the old common-law action 
was superseded by a simple and uniform 
method. Legislation to a similar effect has 
been adopted in several of the United States; 
in others the action of ejectment is maintained 
in much the same condition in which it was 
left after the English Act of 1852; in a very 
few others the ancient form is still in use. The 
remedy given by an action of ejectment is one 
that may ordinarily be used for the recovery 
only of corporeal property, not of incorporeal 
hereditaments, such as an easement or a profit 
d prendre, thong’: f’ i-re are a few instances of 
its use for tii(‘ Ijiii-m purpose also; nor will 
such an action lie to recover personal property. 
An action of ejectment may be brought by any 
one who has the legal right to enter and possess 
the land, without regard to the exact character 
of his estate therein; and any person may be 
made defendant who has wrongfully seized or 
held the property under a claim of right against 
one holding a lawful estate therein. The burden 
of proof of title lies with the plaintiff, the pre- 
sumption of law being in favor of the actual 
possessor, who need not, therefore, prove his 
own title otherwise than against the plaintiff. 
The verdict in an ejectment suit is for the 
plaintiff to recover peaceable possession of the 
land or for the defendant to retain his posses- 
sion. Under , the . old practice the damages 
which might be given to the plaintiff, together 
with possession, were puniy nominal ; a sup- 
plementary suit was neces^ry if substantial 
damages were really demanded.* But under 
the later English practice and in most of the 
United States substantial damages may be 
granted an the : original , action. Such damages 
may ahso be in the nature of an accounting* for 
mesne, or in:tenaediate,,profitsj Consult: BiackT 
stone’s Commentaries on the Laws of Mnglanct; 
Stephen, New Commentaries on the L'aw^ of 
England { 14th ed., London, 1903.) ; Digby, ' In- 
troduction to the History of the Law ‘ of 'Real 
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Property (5tli ed., Oxford, 1899) ; Pollock and 
Maitland, History of English Law {2d ed., 
Boston, 1899) ; Powell, Practical Treatise on 
the Law of Ejectment (Atlanta, 1911); Wil- 
liams and Yates, The Law of Ejectment (2d 
ed., London, 1911). See Action; Possession, 
Law of; Title; Leasehold; Estate. 

E'JOO PALM. See Gomlt:i. 

EKATERIMBtrEG-, y&-ka'-i N-"- ' — r: '. \ 

fortified town in the Province ‘ IS.- 

situated on the east slope of the Ural Moun- 
tains, on both hanks of the Isset, 180 miles 
southeast of Perm and 1200 miles east-north- 
east of Moscow (Map; Russia, R 3). Ekaterin- 
burg is the seat of an archbishopric and of the 
administration for the Ural mines and is in 
the centre of the «• ^ , of these moun- 
tains. Among iL . -e a museum of 

mineralogy, an excellent chemical laboratory, 
a school for miners, a meteorological observa- 
tory, an Imperial mint, and a factory for cut- 
ting and polishing precious stones. A con- 
siderable trade, principally in cattle, tallow, and 
iron, is carried on. Ekaiorinburg is connected 
by rail with Cheliabin-^k, on the Trans-J^ibtruin 
line. In the vicinity are the gold mines of 
Niviansk and Beresov. Platinum mines are also 
worked in the region. Ekaterinburg was 
founded by Peter the Great in 1722 and was 
named after Empress Catharine I, Pop., 1904, 
52.230. 

EKATERIMOBAB, ^-ka't^-r^-n6-dar'. The 
capital of the Kuban Province, northern Cau- 
casia, situated on the right bank of the Kuban, 
over 150 miles south-southwest of Rostov and 
960 miles south of Moscow. It is a fortified 
tovm and is surrounded on all sides by swamp 
and morass. The streets are broad and straight, 
but unclean (Map: Russia, E 5). The terri- 
torial Museum of Natural History is in Ekater- 
inodar. Farming, gardening, cattle raising, and 
fishing are the principal industries of the town. 
It holds three active fairs annually and is the 
seat of a considerable trade in cattle and 
cereals. Ekaterinodar was founded in 1794 by 
Dnieper Cossacks and named after the Empress 
Catharine 11. Pop., 1897, 65,760; 1910, 99,600. 

EKATEEmOSLAV, y&-ka'ta-r$-no-siaP. A 
fortified town of South Russia, capital of the 
Government of Ekaterinoslav, situated on the 
right bank of the Dnieper, above its rapids, 250 
miles northeast of Odessa and 630 miles south- 
southwest of Moscow (Map: Russia, D 6). A 
monument of the Empress Catharine II, the 
old palace, once the residence of Prince Po- 
temkin, and, above all, the remarkable bridge 
across the Dnieper, are among its most note- 
worthy structures. There are numerous churchy, 
including one of Protestant denomination, and 
the educational institutions include a technical 
trade school, with free lectures. Ekaterinoslav 
has two fine parks, the one on the banks of the 
river being especially attractive. The city is 
growing rapidly. There are a number of steam 
flout mills, foundries' and tanneries, in which 
overt 5®0(L ^persons are employed. The position 
of the city on the Dnieper is very favorable to 
its commercial and industrial development, but 
ite ’dire^‘ coifimunieation with the Blaek Sea 
isgreatl^y impaired by rapids. A large trade is 
carried' on, chiefly in grain, cattle, timber, and 
wool. ' The city is the terminus for timber 
wMeb is down the l^ieper. - There are 

held three fairs" drerang' the year. ‘ Pop., 1900, 
M5^652 ; 1909, ' 195,870. ’ The Polish ■ fortress 


Kaidaki, built in 1635, occupied the present site 
of Ekaterinoslav. In 1778 a district town by 
the name of Ekaterinoslav was founded by 
Prince Potemkin on the Samara River ; but, 
owing to the insalubrity of the site, the town 
w'as removed to the present site of Ekaterinoslav 
in 1783. 

EKATERINOSLAV. A government in South 
Russia, boxmded by the governments of Pol- 
tava and Kharkov on the north, the Province 
of the Don Cossacks on the east, the Sea of 
Azov and the Government of Taurida on the 
south, and Kherson on the west (Map: Russia, 
E 5). Its area is about 24,478 square miles. 
It forms an extensive steppe "with some eleva- 
tions along the rivers and almost without for- 
ests. It is watered chiefly by the Dnieper and 
the Donetz. The climate is moderate and the 
winters short. The average temperature varies 
from about 20® F- for the winter to nearly 72® 
F. for the summer. The soil is very rich in 
minerals, and the government forms one of the 
chief mining centres of European Russia. There 
are vast deposits of coal, iron, zinc, and salt. 
Agriculture and stock raising engage , most of 
the inhabitants. There are raised large quan- 
tities of wheat, potatoes, and tobacco, also some 
southern fruits. The annual output of coal 
exceeds 2,000,000 tons, of which a considerable 
part is mined by peasant associations. The 
chief mamifaciuring establishments* are machine 
works, flour mills, foundries, glass, soap, candle, 
and tobacco factories, breweries, etc., and the 
total number of people employed exceeds 53,000. 
The government has a considerable trade in 
minerals, cereals, and lumber, and is well pro- 
vided with railways. There is also considerable 
shipping on the Dnieper. Fishing is also a 
notable industry along the banks of the Don 
and Dnieper. Ekaterinoslav was created a 
government in 1802 and until 1887 comprised 
also the territory along the northeastern end of 
the Sea of Azov, now included with the Province 
of Don Cossacks. Pop., 1897, 2,113,674, com- 
posed mainly of Little Russians, hut including 
also Great Russians, Greeks, Jews, Armenians, 
Rumanians, Poles, etc.; 1911, official estimate, 
3,138,200. Capital, Ekaterinoslav (q.v.). 

^ EKERO, a'ker-e, or ECKERO. One of the 
Aland Islands (q.v.), Finland, at the entrance 
to the Gulf of Bothnia. It lies west of Aland 
and occupies an area of over 32 square miles. 
Pop., about 1200, mostly Swedes. Its chief 
place is the village of Ekero. 

EKHMIM, 4 K-mem' See Akhmim. 

EKETOF, or ECKMOF, Sk'hOf, Konbad (1720- 
78). A distinguished German actor and play- 
wright, one of the creators of the modern Ger- 
man drama. Born amid humble surroundings 
at Hamburg, he became in his youth a lawyer's 
clerk, and while in this situation he made as- 
siduous use of his master's library and resolved 
to become an actor. His d6but was made in a 
travi-ling ooiriTvany at Ijiueberg, as Xiphares in 
Rar:i!i(\ \fUhriOife. tl'o Carman sti^e being 
then largely dominated by Prench influence. 
He played fn various German cities and \^ined 
a considerable reputation.* In 1764 he went to 
Hamburg and soon became a member of the na- 
tional theatre 'there. In 1769 he wmit to Han- 
over and five years later became director of the 
court theatre of Gotha, where he- remained till 
his death. He was a powerful actor, winning 
the admiration of" such mten as Iffland and Les- 
sing. ^ He was also the author of poems and of 
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several adaptations from the French drama, 
notably Die Mutterschule (1753) and Die zeuste 
Inset (1702). Consult Uhde, “Konrad JEkh of,” 
in Der neue Plutarch (Leipzig, 1877), and 
Ituscliner, K. Elchofs Lehezi und IVirJcen. 

EKKEHABD, ek^e-hart. An important his- 
torical romance dealing with the tenth century, 
by Scheffel, published in 1855. It is based on 
researches in the chronicles of the monastery of 
St. Gall and describes the love of the monk 
Ekkebard for Hadwig, Duchess of Swabia. 

EKKEHABD VON ADBA (?-c.lI25). A 
German chronicler and monk. He was ap- 
pointed abbot of the monastery of Aura, near 
Kissingen, in 1108 and wrote the best mediaeval 
chronicle of the world and an admirable his- 
tory of the First Crusade, Eierosolymita. The 
former, Ghroniocu Ekkhardi Urauyiensis, was 
published by Waitz in Mcmumenta Germanics 
Sistoriccu: Scri-ptores, voi. vi (Berlin, 1883). 

EKGBOK (Heb. 'eqron, probably connected 
with *"dqdr. At. ‘‘aqira, sterile ) . The rnost 
northerly of the five cities of the Philistines 
(Josh. xii. 3) (Map: Palestine, B 4). In Josh. 
XV. 45 it. is assigned to Judah, in Josh. xix. 43 to 
Dan, and therefore appears to have been in- 
cluded, at one time or another, within the real or 
ideal borders of these tribes; . ■ • Josh, 

xiii. 2 ff., it still belonged, aft ■ ■ ; :■ to 

the unconquered territory of the Philistines. It 
is mentioned in a list of towns conquered by 
Thothmes III (1501-1447 B.c.). /pie ark of 
Yahwe, when captured by the Philistines, was 
taken first to Ashdod and then to Ekron, whence 
it was sent back to Israel (1 Sam. v. 10; vi. 
10; the Greek version, however, in these pas- 
sages has Ashkelon). Before the expedition to 
Syria by Sennacherib, in 701, “the officials, 
nobles, and people” of Ekron threw ^ off their 
allegiance to Assyria and sent their King, Padi, 
who remained loyal, to Jerusalem, where Heze- 
kiah held him in prison. Sennacherib captured 
Ekron, restored Padi, and gave him a part of 
the Jewish territory. In the days of Esar- 
haddon and Asurbanipal, Ikausu reigned in 
Ekron. His name has been compared with that 
of Aehish. There was a famous sanctuary of 
Beelzebub (q.v.) in Ekron, to which Ahaziah 
of Israel sent for an oracle when he was ill 
(2 Kings, i. 2). The city was given to Jona- 
than, the Hasmonsean, by Alexander Balas (1 
Mace. X. 89). After the destruction of Jeru- 
salan in 70 a.d. Jews settled in Ekron, It is 
mentioned in connection with the expedition of 
Baldwin I in 1100 A.D. to the Philistine plain 
as situated between Janmia and Ashdod. A 
place called Akir already in the time of Rob- 
inson was selected by Baron Rothschild for a 
Jewish colony in 1884. It has now about 300 
inhabitants. Many scholars think that it rep- 
res^ts the actual location of the ancient Ekron, 
hut others doubt this identification. There are 
BO ruins of the old eiry. Consult: Robinson, 
BMiml Researches, ii, pp. 227 ff. ( LSSS) ; (iaza 
imd die pKilistaische Kilstc (1852): McAlister, 
Tfu: Phhlisimes: Their History azid Cimlization 
(1913). 

BOn^AGNA'CEJE. See 

E'EiEAGKNTJS (Neo-Lah, from Gk. f\a[ayvos, 
eka^gnos, ikixLyvos, eleagnos, sweet gale, myrica, 
frdm iKaia, elMa, olive tree + dyvos, agnos, tree 
like a willow). A genus of dicotyledonous 
plants,^ of the family Elajagnacese. This family 
consists of treea and shnibsy usually covered 
with scurfy s(^es. and hsmxLg alternate or op- 


posite entire leaves without stipules. There are 
only about a dozen species, all natives of the 
Northern Hemisphere, but found both in its 
warm and cold regions. The oleaster (Elceagnus 
angustifolia) , sometimes called wild olive, a na- 
tive of the south of Europe and the Levant, is a 
spiny tree of 15 to 20 feet in height, with 
lanceolate leaves, which, as well as the young 
shoots, are hoary with stellate hairs. ^ It is 
frequently planted for the sake of its silvery- 
white foliage and its very fragrant small yellow 
flowers. The oleaster has been introduced into 
the United States as an ornamental, and has 
proved satisfactory even in Minnesota and South 
Dakota. Silverberry (Elceagnus argentea), so 
called on account of the silvery-white scales 
that cover the leaves, is a common shrub from 
Canada to Utah. The berry is edible. A num- 
ber of Japanese species are evergreen and are 
cultivated as ornamentals, but they are not 
hardy except in the South. The berries of many 
species are edible. The buffalo berry (Shep- 
herdia argentea), a North American shrub of 
the thirty-ninth parallel triangulation (Western 
thorn ) ( Rippophae rhamnoides ) , is the only 
British species of this family, 

EE^CCS. See Oil Palm. 

E'D.aSOCOC'CA (Neo-Lat., from Gk. iXala, 
elaia, olive tree -j- kSkkos, kokJco^. g'aln. i . 
A former genus of plants of the I'jni'ily J'upl' '-r- 
biaeeae, the seeds of some of which yield useful 
oils. The oil obtained from Elceococca 'verru- 
cosa. is used for food in Japan, notwithstanding 
its considerable acridity. The tree is cultivated 
in the Mauritius, and the oil is there used only 
for burning. That obtained from Elceococca, or 
Dryandra, vernicia is used in China for mixing 
paint. The species of this genus are now gen- 
erally referred to Aleurites. The candlenut or 
candleherry tree (Aleurites triloba) is widely 
distributed in tropical regions, and Aleurites 
cordata of Japan is one of the trees that yiel4, 
by the agency of the lac insect (Gasteria lacca), 
the lac of commerce. Tlie fruit of these species 
yields a valuable drying oil that is in demand 
for making varnish. It is known as wood, 
tung, or kukui oil. Both Elceococca verrucosa 
and Elceococca vernicia are now grouped to- 
gether under the name Aleurites cordata. 

E'UEODEN'DRON (Neo-Lat., from Gk. ikaLa, 
elaia, olive tree -f- dipdpov, dendron, tree). A 
genus of trees of the natural family Celastra- 
ceae. Elceodendron glaucu'm, a native of Cey- 
lon and the south of India, is sometimes called 
the Ceylon tea tree, from the resemblance of its 
leaves to those of the tea shrub- The fiue^ 
grained, hard, and tough timber of saffronwood 
(Elceodendron croceum ) of the Cape of Good 
Hope is much used in building and cahi net- 
making. The fruit of some South African spe- 
cies is edible. That of Elceodendron organ, now 
called, Argania sideroxylon, yields an oil similar 
to olive oil, which is much used by the Moors. 
See Abgan. , , , ’ 

EL.ai-^OIiITE. A common massive variety of 
nephelite (q.v.y^ sometifmes occurring in large 
coarse crystals. It has a greasy lustre and is 
reddish, greenish, or gray in color. 

EL'AGAB'ALXTS, incorrectly HEXIOGAB'- 
AliUS (204—222). Emperor of Rome from 218 
to 222. He was bom at Emesa, Syria. His 
real name was Varius Avitus Bassianus; but 
having, when a mere child, been appointed high 
priest of the Syro-Phoenician sun god Elagabal, 
he assumed the name of that deity. - Soon 
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ifter the death of his cousin Caracalla, Elagab- 
ilus was proclaimed Emperor by the soldiers, 
n opposition to the legitimate sovereign, Maeri- 
lus, who had offended the troops from the se- 
verity of his discipline. The rivals met in bat- 
si e at Antioch in 218 A.D, Macrinus was de- 
ieated, and Elagabalus quietly assumed the 
Durple. His reign, which lasted rather more 
.han three years and nine months, was infamous 
or the almost unparalleled debaucheries in 
vhich he indulged. He was murdered in an 
nsurrection of the praetorians on March 11, 
222, and was succeeded by his cousin and 
idopted son, Alexander Severus. Consult Duvi- 
juet, Heliogahorle (1903), and Butler, Studies 
in the Life of Heliogahalus, in ^‘University of 
Michigan Studies: Humanistic Series,’’ vol. iv 
(1908). 

EIiAIHE, g-lan'- A favorite woman’s name in 
the Arthurian l^ends. 1. The half sister of 
Arthur, who bore his illegitimate son, Modred. 
2. King Pelles’s daughter, who bore Sir Gala- 
trad, Launcelot’s son. 3. The maid of Astolat, 
p^ho died for love of Launeelot, and whom 
Tennyson has celebrated in the poem Elaine. 

The daughter of Kling Brandegoris, who had 
a, child by Sir Bors de Ganis. 5. Launcelot’s 
nother, the wife of Ban of Brittany. 

EI/AIOMETER. See Oleo2£ETEB. 

ELAIOPLASTS, gl'A-a-piasts (from Gk. tkaiov, 
dlaion, olive oil + TrXaarros, plastos^ formed, from 
wXdtcro’etj', plassein, to shape) . Protoplasmic 
bodies, containing imbedded oil drops, which 
occur in the epidermis of various lilies and 
orchids. They are believed by their discoverer, 
Wakker, to have the fimction of accumulating 
oil in much the same fashion as the leucoplasts 
accumulate starch. See LsucoPiiASTS. 

EliAIOSOMES, SPA-6-somz (from Gk. ^XaLop, 
elaion, olive oil -f- soma, body). The se^ds 

of certain plants have upon them external oil 
bodies, or elaiosomes, that cause them to be 
transported by ants which use the oil bodies for 
food. These bodies form various appendages to 
seeds and fruits, but are usually more or less 
prominent ridges or knobs near their point of 
attachment. See MyemeCkochoby. 

-E'liAM. A country including the high pla- 
teau traversed by the Zagros and Pushti chains 
and the great plain east of the lower Tigris and 
north of the Persian Gulf. It corresponded in 
a general way to the modern Khuzistan, in 
part to the Susiana and Elymais of the Gredk 
classical writers. The name is derived from the 
As^nrian Ilamtu, ‘the highlands,’ and seems to 
be a translation of the Sumerian Nimma. The 
native designation appears to have been ^hu- 
shunka-Anshan. Shushunka was the source of 
the Greek name Susiana and denotes the terri- 
tory ruled from the capital Shushan. (See 
Susa.) Anzan, or Anshan, is a more ancient 
native name and indicates the region subject 
to the city of Anzan. The situation of this 
city has not yet been definitely identified, but 
it is so closely connected with Susa that it may 
have been a twin cily inhabited chiefly by ilie 
native element. (See Anzan.) In later times 
the name seems to have been, used of the? whole 
territory.. Cyrus apparently reigned<:im Susa 
as King of Anshan. The Greek Htyihaiis " was 
deriwbd: fi;binf the Semitic name and was prob- 
ab:^"ideirkc^-with‘ Susiana. From , the hig^ 
liBosd^ rdescsended.. the great rivers of Elam, the 
Ka^pujr Euhiiosjs^ ^ the^ . ‘KerchaJ i Ilknu, 
:a3QLd otherfife? ^ , ®ie r ^^aHeys were ex- 


ceedingly fertile, while in the southwestern 
plains the heat may not have been so intense in 
ancient times as at present. As to the ethnic 
relations of Elam in antiquity, our knowledge 
is yet quite scanty. It is impossible to deter- 
mine how long those races have been in the 
land that are found there to-day. The negroes 
may be a comparatively late importation. Re- 
cent research renders it probable that the Ar- 
yans were in the land at a much earlier date 
than has been supposed, Semitic Akkadians 
were there already in the time of S argon I of 
Agade. “Turanian” elements are more likely to 
have found their way into the country in the 
last 1000 years than in earlier periods. The 
mass of the people may have belonged to the 
large family of nations of which the people of 
the Caucasus are the present representatives. 
There is a certain similarity between the Elam- 
itic dialects and the Georgian, Udic, and Guric 
lan^ages, which suggests this. The dialects in 
which inscriptions have been preserved are (1) 
the Old Elamitic, (2) the Anzanian, (3) the 
Mai Amir, (4) the Susian dialect. Another 
dialect, the Kashite, is known through Baby- 
lonian inscriptions- Partly through these rec- 
ords, which have greatly multiplied in recent 
times thT-ongh Lh-‘ ruiich excavations at Susa, 
and parily ilirougii Babylonian and Assyrian 
sourc**". Ijg’ii i'.- ilirouii upon certain periods of 
the history of ancient Elam. Eannatum of 
Bagash fought with Elam; 609 Elamites at- 
tacked Lagash in the time of his nephew En- 
temena. The country was conquered by Sargon 
I of Agade, and held by Rimush, Manishtusu, 
Sargon II, and Karam-Sin. Gudea of Lagash 
fought with Anshan in Elam, and used Elamites 
and Susians in the building of a temple. After 
the fall of the dynasty of Akkad and during the 
•Gutian period, Elam was independent. To this 
time belong King Basha Shushinak and the 
dynasty founded by Ebarti and his son Silhaha. 
Kudur-Kanchundi I conquered Babylonia in 
2285 B.c. Simti Shilchak was his successor. 
Kudur Mabuk, Prince of Yamutbal, an Elam- 
itish principality between the Pushti Kuh and 
Jebel Hamrin, styles himself “father of Martu” 
(probably Syria). His son Rim Sin was vice- 
gerent in Larsam until he was conquered by 
Hammurapi in the thirtieth year of his reign, 
nr 2094 b.o. A Kushite tiiief, Gandesh, invaded 
Babylonia and founded a powerful dynasty there 
(1761—1185 BXJ. ). Inscriptions have been found 
of Untashgal, King ^of the Susian Anzan, in 
1700 B.c. Churbatila of Elaan fought ^vith Kuri- 
galzu 11 of Babylon (1338-1233 b.c.) and ^ was 
taken captive at Kar Dungi. After this Baby- 
lonian conquest of Susa, Inshushinak, his son 
Shatrak Nanchundi, and grandson Shilchak 
Shushinak (c.ll50 b.c.) seem to have reigned. 
Kabukuduruzar I (c.l 160-1 130 B,e.) and Mar- 
duknadinachi ( cJl 120-1 105 B.c.y fought with 
Kashi and Elam, as did also Samsi Adad II 
(B25— 812 B.c.) and Adadniraii IIT '( 8 12-783 
B.C.), who conquered LUip (northeast part of 
Elam) and Umlmsh (between ^ebel Hamrin and 
the Euphrates). Owing to the frequent refer- 
ences to Elam in the Assyrian inscriptions from 
the time of Tiglath-pileser IV (745—728 B.c.) 
to that of • Asurbanipal' (668-625 b.c.), it is 
possible to aii appro!ximately correct list 

of kings with their dates for 100* years: Chnm- 
banigash (742—717 B.c.), Shutruk Kanehundi 
(717^699 BiC.), Challudash (699-693 B.o.), Ku- 
dur Kandhundi^IIP (693-692 B.O.), ChumbamI- 
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nanu (692-689 b.c/), Glmmbachaldash I (689- 
681 B.c. ), Ohumbaehaldash II (681-675 b.c.)? 
Urtakl (675-664 b.c.), Tammaritu I (664-657 
B.c. ), Tiiimman (657-655 B.c.), Tammaritu and 
Cliumbanigasli (655— 648 b.c.), Indabigash (648 
B.C.), Chnmbaclialdas'ii III (647 b.c.), Tam- 
maritu II and Cbumbaclialdasb III ( 647-642 
B.C. ) . The long struggle between Elam and 
Assyria, during which Sennacherib was humili- 
ated in 694 B-C. by Challudash, who carried 
away his son Asurnadinshum from Babylon, 
and " in 690 b.c. by Chiimbaminanu, who prob- 
ably won the battle of Chaluli, led to the im- 
position of Assyrian suzerainty in 655 B.c., and 
the final destruction of the state in 642 b.c., 
when Susa was razed to the ground, and 32 
statues of kings and all the images of the gods 
■were carried away to ISTineveh. How long the 
Assyrians were able to maintain their power 
in Elam is not known. Jer. xlix. 35-39 cannot 
be quoted to show the condition in the time of 
Hebuchadnezzar, for this prophecy was prob- 
ably written at the end of the Achemsenian 
period, and Elam stands for Persia. Media 
under Cyaxares and Astyages claimed suze- 
rainty over Elam. But the Hatamti kings whose 
inscriptions have been found at Mai Amir seem 
to have been quite independent in the begin- 
ning of the sixth century, and the same is 
probably true of Teispes, Cyrus I, Cambyses I, 
and Cyrus II as kings of Anshan. In the Aclie- 
msenian period Elam was loyal to Cyrus, Cam- 
byses, and Smerdis, rebelled against Darius, but 
remained a favored satrapy, whose capital was 
one of the residence cities of the kings. For 
the recent excavations in this city, see Susa. 
See also Cuneifoek Inscriptions. 
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stltelamischen Inschriften” in Adhandlungen der 
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Morgan, and others in Men^oires de la Deligation 
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ELAITD (Dutch, elk, Ger. Elend, Lith. elnis, 
stag, Gk. eXX<5ff, elos, fawn). The largest of 
African antelopes {Taurotragus oryx). It is so 
bovine in general appearance that it was at once 
called elk by the Dutch pioneers of South Africa, 
and the males and females are yet spoken of 
as bull and cow. It is as large as a tall horse, 
well-grown examples reaching 6 feet in height, 
and weighing sometimes as much as 1500 pounds, 
though the average weight does not exceed 1000 
pounds. The massive form is shown in the 
illustration on the Plate of Antelopes. The 
usual color is a bright rich fawn, with the hair 
short and smooth; but in age the bulls lose 
much hair so that the blue tint of the skin 
shows beneath it. A broad, deep-fringed dew- 
lap reaches to the knee. The horns are very 
strong, rise straight upward, with considerable 
spreading, and are about 28 inches long in large 
bulls and a little longer, but more slender, in 


the cows. The flesh is exceedingly good eating 
(except in the dry season), and the hide of 
much value for harness, etc. ; moreover, their 
gentleness, weight, and consequently their com- 
parative slowness, with their habit of moving in 
herds, make them a comparatively easy prey. 
Hence the elands were practically exterminated 
from South Africa by 1890, and those of Central 
Africa were nearly swept away by rinderpest a 
few years later. Very few are left even in the 
remotest districts. Many examples have been 
kept in captivity and found amenable to domes- 
tication. Native names were canna and impoofo. 
In Western Equatorial Africa a second and con- 
siderably larger species, or subspecies {Tauro- 
tragus derbianus) , still exists in large numbers. 
Consult Lydekker, Came Animals of Africa (Lon- 
don, 1908), and Boosevelt and Hellen, Life-Histo- 
ries of African Game Animals (New York, 1914) . 
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ELAmSK, ye- 
lansk'. See Ye- 

LANSK. 

EL'APH[XrB.E 
( from Gk. ^Xa^os, 
elaphos, stag -|- ovpd, 
our a, tail). A 
book name for 
David’s deer 
( Cervus davidi- 
anus) of north- 
ern China and 
Manchuria. It 
is frequently 
kept in parks 
by Chinese no- 
bles and has 
been similarly 

kept alive in Europe, but in regard to its wil'd 
habits little is known. It is of the rueervine 
type, resembles in size and form the Indian 
swamp deer ( q.v. ) , but has long shaggy hair. It 
is peculiar in having no brow tine to the antlers. 

ELAB'ID.ffi (Neo-Lat. nom. pL, from Lat. 
elaps, elops, Gk. %X\o^p, ellops, sort of sea fish). 
A family of proteroglyph venomous terrestrial 
serpents, the coral snakes and their allies, with 
grooved fangs. Elapidae of moderate size and 
great beauty are found in America (genus 
Elaps), in Africa (genus Microsoma), and in 
Australia (genus Vermicella). The American 
species inhabit the tropics, except three species 
in the southern United States. See Coeal 
Snake, and Colored Plate of Snakes, Foreign 
Venomous. 

EIi~ABABA!H, M-a-'ra-ha, Wadi. A portion 
of the depression or “rift” valley which extends 
from the foot of Mount Hermon southward to 
the Gulf of Akabah, at the head of the Red 
Sea. It is one of the most remarkable de- 
pressions *on the globe, being 682 feet below sea 
level at the Sea of Galilee and 1292 feet at the 
Dead Sea. About 6 miles south of the Dead 
Sea it. is crossed by a line of chalk cliffs, and the 
valley north of tyis point is now named El- 
Ghdr. The southern part of the valley, which 
still bears the Hebrew name El-Arabah, is about 
100 miles in length and from 3 to 12 miles in 
breadth. See Aeabah. 


EX-ABAXSE[^ Sl-a-rishL See Lae ash. 

EL-AB-ISBC. An Egyptian city and fortress 
on the Mediterranean and on the Wadi el-Arish, 
which marks the Palestine frontier (Map: 
Egypt, Cl). It is the chief city of a territory 
bearing the same name. The city proper conr 
tains about 5000 inhabitants. About 13^000 
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nomads roam over the territory. In the Middle 
Ages the city was known as Laris. King Bald- 
win I of Jerusalem died there in 1118. The 
French under Kleber took it in 1799, but were 
obliged to abandon it the same year. 

EL'ASIP'ODA. See Holothueian. 

ELASMOBEAITCHIIj ^-las'm6-bran'ki-i (Neo- 
Lat. nom. pi., from Gk. iXac-jj-os, elasntos, metal 
plate 4- ^pdyxid, Ironchia, gills), or Ghondeop- 
TEBYGii. A gi'oup of fishes whose skeleton con- 
sists of cartilage and connective tissue alone, 
there being no distinct bones present, compris- 
ing only the sharks, rays, and chimaeras. The 
cranium is composed of a single piece, without 
sutures and separate parts as in the higher ver- 
tebrates. The skin is in nearly all eases pro- 
vided with placoid scales. The males in the 
recent forms have the ventral fin modified into 
copulatory organs known as elaspers. The cau- 
dal fin is heteroeereal. The gill slits, five to 
seven in number, open directly to the exterior 
(except in the ehimseras), and the gill filaments 
are fastened for their whole length to the inter- 
branchial partitions. Tlie intestine has a spiral 
valve, a fold of its wall into the interior ar- 
ranged in a spiral fashion. ISTo swimming blad- 
der is present. The eggs are large and few in 
number and are fertilized inside the body of the 
mother, where in many cases they undergo de- 
velopment. The two main groups, viz., the 
Selaehii, which comprises the sharks and rays, 
and the Holocephali, or ehimseras, include, be- 
sides the many living, many extinct forms, our 
knowledge of which (the skeleton being carti- 
laginous and therefore not preserved) is derived 
from fossilized teeth and dermal scales.' Fossil 
remains of the Selaehii first appear in the 
Upper Silurian and throughout the Paleozoic 
times are very abundant. The Holocephali ap- 
pear first in the Lower Jurassic, a few probable 
remains having been found in the Upper Silu- 
rian. It is among the elasniobranchs that we 
find the most primitive type of ri«3h<‘^. One of 
these more generalized primitive groups, the 
Cestraciont (q.v.), abundant in Puh-o/.oic times, 
is represented to-day by two or three species of 
Port Jackson sharks ( q.v. ) . None of the elas- 
mob ranch s are very small, and among them 
are some of the largest of aquatic vertebrates. 
There are about 300 living species, all iiiarine. 

ELAS'MOSATI^TrS (Neo-Lat., from Ok. 
i\a(Tfi6s, elasmos, metal plate -{- <raupos, sattros^ 
lizard). A gigantic aquatic reptile of the order 
Sauro pterygia, one of the few American repre- 
sentatives" of the European plesiosaurs. 
mains of this sea serpent have been found in the 
Cretaceous deposits of New Jersey. It resembled 
the plesiosaurs in shape, hut had a flattened 
tail. See Plestosattrus ; Cretaceous System. 

ELAS'MOTHE'BIUM (Neo-Lat., from Ok. 
eXatTAtos, elaswos^ metal plate + B^ipLov, therion, 
wild beast)., An extinct fossil rhinoceros o^f gi- 
g^tic size, ’ found in the Pleistocene deposits of 
Siberia and Bussia. See Bhinogeros. 

E^^STTCGETY (from Gk. iXadyeiv, elaunein, 
tp^ ' set in motion ) . A general ‘property of 

^ ^ in virtue of which, if it 

If anj^ way by means of a force, it 

r3t|iras%d^i?^ former condition more or le^s per- 
Wkfeil* the force is femoyedl '' ' ' 

^ solid 'body' i's distfn^fsK'ed by 
baying under ordinary conditions a definite 
lldtM of which however, 

b^^aIfered'%Hhe stiitable fbf6es: 

liS'geuefai, Vhen^a’ smid^^*dMdrmed in any'i^iay 


— e.g., bent, stretched, etc. — any small portion 
of it has both its size and shape changed. To 
secure a strain of the solid such that each mi- 
nute portion preserves its shape and suffers a 
change in volume only, it is necessary to apply 
a uniform pressure, i.e., a uniform force per 
square centimeter, over the whole surface of the 
solid, thus compressing it equally in all direc- 
tions. Tliis can be done by immersing the solid 
body in some liquid — e.g., water — which can be 
put under a great pressure. Let the original 
value of the volume be v and of the pressure be 
p; then if, as the result of increasing the pres- 
sure by a small amount Ap, the volume is 
decreased a small amount Au, the ^‘coefficient of 
elasticity for a change in volume” — or the ^‘bulk 
modulus” — is defined to be 
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The ratio — is called the “strain”; and Ap, 

the change in the force per square centimeter, 
equals what is called the “stress.” Stress is 
the alteration in the pressure of the portions 
of the solid on each other; i.e., it is an internal 
property. It is measured, however, by the ex- 
ternal force producing the deformation; because, 
when this force is applied, the body is com- 
pressed and there are forces of restitution pro- 
duced which oppose the applied force and exactly 
balance it when there is no further compression. 
For any one substance, e.g., a definite kind of 
glass or iron, A; is a constant quantity. 

To produce a change in the shape of minute 
portions of a solid without sensibly altering 
their volumes, it is necessary to apply what is 
called a “shearing” stress, i.e., a combination of 
forces like that due to a pair of shears when 
used in cutting a piece of paper or cloth. Thus, 
if a cubical^ block of wood is held between two 
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boards firmly screwed to it, and if the boards 
are pushed "slightly sidewise, but in opposite 
directions, the upper one to the right and the 
lower to the left, the block will have its shape 
changed to an oblique solid, as indicated in ex- 
aggerated form in the diagram, while the change 
in the volume will be infinitesimal. The angle 
through which ihe edge of the block is turned is 
taken as the measure of the strain ; and the 
stress equals the force used to push one of the 
boards sidewise divided by the area of the cross 
section of the block. This stress is an internal 
force, being (J.ue to tie reaction gf the solid 
against the shearing forces which tend to make 
one layer of, the solid move over the other. 
When there is no further alteration under the 
action of th^e external forces, they must be 
exactly equal and' opposite to the internal forces 
o| restitutibii. . Galling this ratio of the force 
to the area T^‘ and the angle of the strain I, the 
coefficient of elasticity for a change in shape — 
or the Goef^cient of rigidity — is defined as 
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The simplest case in practice of a pure change 
in shape is when a w'ire or rod is twisted slightly 
round its axis of figure; this is called “tor- 
sion.” It can be shown from theoretical con- 
siderations that if a wire or rod with a circu- 
lar cross section is clamped at one end and the 
other end twisted around the axis through an 
angle a moment will be required equal to 

21 

where r is the radius of cross section and I is 
the length of the wire. It fs found that for any 
definite kind of matter, rog.irdles- of its size 
or shape, n is a constant qiiarniiy. 

By far the commonest deformation of a solid 
is that experienced when a rod or beam is 
stretched, compressed, or bent- In all these 
cases it is evident that it is simply a matter 
of changing the length of the rod or beam, or of 
certain portions of it. Thus, if a wire of cross 
section A and of length L is clamped at one end 
and under the stretching force F is elongated 
by an amount Z, the strain is defined to be l/h 
and the stress equals F/A. This stress, al- 
though measured by the applied force, is the 
internal reaction. The ratio of these two, viz. 
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is called “Young’s modulus” because its impor- 
tance was first emphasized by Thomas Yoimg. 
In this deformation both the size and shape of 
the small parts of the wire are altered; and 
therefore Young’s modulus must depend upon 
both the bulk modulus and the coefficient of 
rigidity. Calling Young’s modulus E, it may be 
shown theoretically that 

■ 

E 9fc^3re 

Solids differ greatly in their compressibility 
and in their rigidity; and they differ widely in 
the extent to which they may be deformed and 
yet recover their former shape and size when 
released from the deforming forces. If the 
strain is too great, the body does not regain its 
former condition; the “limits of elasticity” are 
said to have been passed. A body is called 
“elastic” if these limits permit a large strain, 
e.g., glass, steel*; while if these limits permit 
only small or minute strains, the body is said 
to he “ihelastic.”^ If, howeveor, the . strain is 
small enough, solids db return quite exactly to 
thbir former states; and for sU A. small strains 

is observed that the amount of the deforma- 
tion produced varies directly as the deforming 
force. This is called “Hooke’s law,” from the 
name of the one who first proposed it, Robert 
Hooke. Many solids after being strained re- 
turn to their previous eonditipn slowly after 
the deforming force is removed; and nearly all 
take considerable time to reach their permanent 
stram ' "^hen^ a force is applied, "l^ere is there- 
fore a a^ght molecular “slipping”’ in general in 
every of a ‘ solid ,; this necessarily 

involV^ 'internal, friction and the production 
of heat elffpct^^in particular, rise in tempera- 
ture. A ^^perf^t” solid might be defined as one 
in which there fs no internal friction ; while the 
more inelastic a body is; the greater are the 


slipping and the internal friction when there is 
a deformation. 

Since solids have, in general, elasticity both 
as to change in volume and as to change in 
shape, a solid medium can transmit two kinds 
of waves, compressional and transverse. (See 
Waves.) A solid rod, too, can vibrate in 
several ways: h>’*g*ii'«l!'w'dly. if it is stroked 
lengthwise; torsi onally, if it is twisted; from 
side to side, like a tuning fork, if it is bent. 

Fluids. A fluid is defined to be such a form 
of matter as will yield to a shearing force, 
however small. Thus, it is necessary to discuss 
the elasticity of fluids with reference to changes 
in volume only. As before, the definition of the 
coefficient of elasticity is 

k=^, 

Av 


where v is the original volume and Av is the 
decrease in the volume accompanying an increase 
in the internal pressure of an amount Ap. For 
liquids k is very large, since they are so 
slightly compressible; for a gas, however, it is 
much smaller. When any portion of matter is 
compressed, the temperature is increased (ex- 
cept in most special cases) ; and this fact alters 
the value of the change of pressure correspond- 
ing to a definite change in volume. If the 
change in volume is to be due to the change in 
pressure alone, it is necessary to change the 
volume so slowly that the “ : ' remains 

practically constant. This • particular 

importance in the case of gases, because they 
are so easily compressed and there is accord- 
ingly such a great rise in temperature unless 
care is taken. If the gas is compressed so 
suddenly that the whole change in volume takes 
place before there is time for any loss of heat 
by radiation or conduction, the temperature will 
rise greatly, and this will produce a marked 
increase in the pressure of the gas, thus increas- 
ing the coefficient of elasticity for the gas. 

The coefficient for a gas, when there is no 
change in temperature, may be calculated from 
Boyle’s law for a gas, which states that as long 
as the temperature of a gas does not change, the 
product of its pressure and volume remains con- 
stant, however tbe volume is altered. Thus,; if 
V is the volume of the gas when the pressure 
is p, and v — Av, the volume when the pressure 
is Increased to p + Ap, then 

pv == (p + Ap)v (t? — Av) = pv — ■ pAv -f- VAp, 
if 'Ap and Av are so small that their product 
may be neglected. Hence pAv = i?Ap and there- 
fore . , . 


As ' 




In words, the coefficient of elasticity for a gas 
at constant tenipc'ratiiro numerically equals its 
pressure. If, however, the change in volume is 
made so rapidly that tlie heat produced! has no 
time to escape, the coefficient equals yp, where V 
is a constant for any one gas, being equal to 
the ratio of the sp^cMo hqat at constant pressure 
to that at constant Volume. ( See . Heat. ) For 
air, hydrogeu, and oxygen y very nearly equals 

U-. . 

.A, fiuid medium can transmit compressioual 
waves oidy;>. and! in these the vibrations must 
rapid„ pthe^rwis^ th^ fluid would fiow irojrad the 
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vibrating body wbicb is tbe cause of the waves. 
Therefore, the elasticity w’-hich is called into play 
is the one corresponding to no escape of heat. 


with spiral thickened bands. When the spore 
case bursts, .the elaters (^‘■jumpers”) bend and 
straighten by jerking motions and help to 


Solids 

Glass 4.1 X 10^ 2.4 X 10^ 

Brass 10.6 X 10^ 3.8 X 10^ 11 X 10^ 

Steel 18.8 X ICF 8.2 X KF 20 X 10^ 

Liquids 

Temperature 

Water 8° C. 0.22 X 10^ 

Sulphuric Ether ... 10° C. ,0.07 X 10^ 

Gases 

At pressure of 76 cm. of mercury. 

1.01 X 10« 

Consult: Love, Treatise on the Mathematical 
Theory of Elasticity (Cambridge, Eng., 1906) ; 
Searle, Experimental Elasticity (New York, 
1908) ; Lamb, StatieSf Including Hydrostatics 
and the Elements of the Theory of Elasticity 
(New York, 1912). 

ELAS'TIO LIMIT. Sfee Steength of jMa- 

TEEIALS. 

ELASTIC TISSUE. One of the forms of 
fibrous tissue, known also as yellow fibrous tis- 
sue. It derives its name from tbe remarkable 
physical property which it possesses of permit- 
ting its fibres to be drawn out to double their 
length, and again returning to their original 
length. It occurs in various ligamentous and 
other structures of the animal body in which 
elasticity is required, as in the vocal cords, the 
membranes connecting the cartilaginous rings 
of the trachea, the middle coat of the arteries, 
the skin, etc. 

ELAS'^TIN (from elastic). A characteristic 
chemical constituent of the substance of all 
elastic fibres of the animal body. It may he 
prepared from the ligamentum nuchae of an ox 
by boiling with water, next heating with weak 
caustic potash solution, and further with dilute 
acetic acid,* the substance thus obtained is 
treated with cold dilute hydrochloric acid, then 
boiled with strong alcohol, and finally subjected 
to prolonged and careful treatment with ether. 
In this manner gelatin, mucin, fats, etc., are re- 
moved from the tissue, the elastin remaining 
behind in the form of a yellowish powder which 
is elastic when moist, but becomes brittle on 
drying. By the action of strong hydrochloric 
acid and chloride of zinc, elastin is converted 
into several substances, including a small quan- 
tity of tyrosin and glycocoll; gelatin, if sub- 
jected to similar treatment, yields no tyrosin, 
while the true proteids yield no glycocqll and do 
yield glutamic and aspartic acids, which are 
not produced in the treatment of elastin. By 
means of the reaction just mentioned, elastin 
can, therefore, he readily distinguished from 
gelatin and the proteids. On > the other hand, 
elastin may be distinguished from keratin by 
the action of pepsin or trypsin, . which readily 
dissolve elastin, while they have no effect on 
keratin. 

EL'ATE^A. ‘ See CiTHJEKOisr. - 

EL^ATEBr (Neo-Lat., from Gk. elat^^ 

driver, from iXailfpety, elaunein^ to drive). In 
plants, a peculiarly modified cell developed , in 
great numbers in the spore cases of certain liver^ 
worts, as McurchanUa. The cells occur among 
the spores, and have the form of elongated fibres. 



elaters: 

1, of a liverwort; 2, of Equisetuin. 


loosen up the mass of spores, which are scattered 
by currents of air. The name elater is also 
applied to the hygroscopic spiral bands on 
the spores of Equisetum. See Hefaticje ; 


EL'ATEB'IDJE 
(Neo-Lat. nom. pL, 
from Gk. eXar^p, 
elater, driver). A 
large family of 
beetles, commonly 
known as elaters 
or click beetles. 
About 7000 species 
are described, of ^ 
which over 500 oc- 
cur in the United 
States. The most 
conspicuous North 
American one is 




the eyed elater 
( A laus oculatus ) , 
which has two 


AN ELATER. 

Adult beetle and larva— -a wire- 
worm (ic). 


large velvety spots on the prothorax. See Ceick 
Beetle; Wikewobm. 


ELAT'EBIN [tr om elaterium) , OaoHasOj. A 
neutral principle contained in elaterium (q.v.), 
from which it may be prepared by exhausting 
with chloroform, precipitating the resulting so- 
lution with ether, and purifying the precipitate 
by recrystallization from chloroform. Elaterin 
is a permanent white substance crystallizing in 
the form of small hexagonal scales, or in the 
form of prisms. It has no odor, hut has a bitter, 
slightly acrid taste. It is sparingly soluble in 
alcohol and in ether, and is practfbally insoluble 
in water. The triturate of elaterin is an official 
preparation, and is the most powerful hydra- 
gogue purgative known- It may be used, with 
great caution, in Bright’s disease and in ascites. 
See Elatebtcm. 

ELAT'EBITE. A soft, elastic variety of as- 
phalt resembling India rubber. It is subtrans- 
lucent, has a brownish color and a specific grav- 
ity varying from 0.9 to 1.0. It is found in 
Derbyshire and ^ elsewhere in England and is of 
no commercial value. ^ 

EL'ATE'BIUM (Neo-Lat., from Gk. iXarTjpLos, 
elaterios, driving, from eXari^p, elater, driver, 
from eKaitpeiv, elaunein, to drive) . A substance 
obtained from the fruit of the squirting cucum- 
ber {Ecballium elaterium), also called the wild 
cucumber. - The plant is an annual of the order 
Gucurbitace®, a native of the south of Europe, 
common on rubbish in the villages of Greece and 
the Archipelago. The whole plant is rough, with 
stiff hairs; it has a trailing, branching stcjn, 
without tendrils; the leaves are heart-shaped, 
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somewhat lobed and toothed, on long stalks; the 
flo'wers axillary, \elIow, the male flowers in 
small racemes;' the fruit oblong, about an inch 
and a half long, grayish ^een, covered with soft 
prickles, and finally parting from its stalk, and 
expelling its seeds along with a thin mucus 
through the aperture where the stalk was in- 
serted. It is this mucus surrounding the seeds 
— a thick green mucus of a very peculiar char- 
acter — ^which contains the elaterium. To ob- 
tain the latter, the juice of the nearly ripened 
fruit is allowed to stand for a short time, when 
it becomes turbid and deposits a sediment. The 
sediment, carefully collected and dried, is ela- 
terium. It is of a pale grayish-green color, 
light and friable, with an acrid taste and a 
peculiar, not unpleasant odor. It is the most 
powerful liydragogue carthartic in the pharma- 
copcEia. The drug is likewise depressant and 
should be given with extreme caution. Its pur- 
gative action seems to depend chiefly on a prin- 
ciple called elaterin (q.v.). 

E-XATEC. The modern Akabah (q.v.), a sea- 
port situated in the extreme south of Idumaea, at 
the head of the Gulf of Akabah ([Map: Egypt, 
C 2) . ^ d* '‘j 'o -it. ii. 8, it was one of the 

stations- ■ i ■■‘'•■mM- on the route from Egypt. 
It is probably a later designation of El-Paran 
I Gen. xiv. 6 ) and the same as Elah ( Gen. xxxvi. 
■il). Other variant forms are Eloth and Elim. 
David captured it from the Edomites (2 Sam. 
vii. 14), and under Solomon it became an im- 
portant naval station (1 Engs ix. 26), Edom 
recovered its independence in the days of Jeho- 
ram, but subsequently Elath passed once more 
into the possession of Judah (2 Kings xiv. 22) ; 
again in 734 B.C., in the days of Ahaz, it passed 
out of the hands of Judah, and this time perma- 
nently (2 Kings xvi. 6). Later it belonged to 
the Edomites, the Kabataeans, and the Romans. 
In the days of Eusebius Elath was a town of 
commercial importance and carried on trade with 
such remote regions as India. The old Aila, 
or Elath, was abandoned in the ninth century, 
and the new city Waila became a centre of 
civilization. The Crusaders conquered the place 
in 1116. Saladin besieged and captured it in 
1171 . Renaud de Chatillon attacked it with 
a fleet in 1181 and in part destroyed the city. 
It is usually called simply Akabah, and belongs 
to Hejaz, but is connected with Maan by tele- 
graph. Ther^ are some heaps of ruins repre- 
senting the ancient Aila about one mile north 
of the place. See Musil, Arabia Petrcea II Edom 
(Vienna, 1008 ) . 

EI/BA (Gk. AWaKeia, Aithaleia^ Lat. Ilva)* 
A mountainous, uhwooded island of the Medi- 
terranean, the largest pf the Tyrrhenian archi- 
pelago, attached to the T^iscan Province of 
Leghorn, Italy, miles southwest of Piom- 
binq (q.v.) (Map: Italy, E 5). It is 18 miles 
long, from 3 to 10- broad, and' has an area of 
86 square nriles, forming part of a sunken 
mountain range that extends from the Italian 
mainland to Corsica and Sardinia. The high- 
est point is Mount Capanne, 3350 feet. The 
climate is mild and healthful and tlie soil is 
fertile, btrt fanning is neglected because of rich 
mitral deposits. From ancient times Elba Tias 
BeeW famfo^ for its iroir ore, as is indicated by 
the *hame of ‘the capital, Porto Ferrajo (iron 
port). Most of the inhabitants of the island 
(pdp.^ 1901, ‘25';043j 1911, 3*0,450) are employed 
in the iroh 'indusJfery. Other mineral products 
are copper, tin, lead, marhle/ granite, sandstone. 


and salt. Tunny and sardine fishing and the 
extraction of sea salt are other important in- 
dustries. Elba is chiefly known as the^ residence 
of Napoleon after his first abdication, from 
May 4, 1814, to Feb. 26, 1815, when he escaped 
and returned to France, landing at Cannes, 
March 1. He enjoyed full sovereignty over the 
island, with the title of Emperor and an income 
of 2,000,000 francs a year. During his stay 
he had the road built , ■ • ■ ■ « Porto Longqne 

with Porto Ferrajo. The villa San Martino 
that he occupied still stands in Porto Ferrajo 
betw’'een the forts Stella and Falcone, erected 
by Cosimo I, ‘Duke of Florence. In it is the 
with the inscription “Ubieunque 
i''\\ \ap^*b In the Middle Ages Elba was 

subject in turn to Pisa, Genoa, Sora, and Piom- 
hino. After Napoleon departed the island was 
restored to Tuscany, which became part of Italy 
in 1860. Consult L. Simonin, La Toscane et la 
mer ti/rrhenie7ine (Paris, 1868), and Fatichi, 
Isola d’Elha (Florence, 1885). 

ELBASSANy gl-bas-san'. A town in Albania 
on the Scumbi, 35 miles east of the mouth of the 
river (Map: Turkey in Europe, C 4). It stands 
in a fertile plain surrounded by mountains, and 
is the seat of a Greek bishopric. There are a 
number of hot sulphur springs in the vicinity. 
It has manufactures of iron and copper wares. 
Pop. (est. ), 15,000. 

ELBE, 61'h^ (dialectic Albe^ OHG. Elba, Alba, 
from OHG. elf, Icel. elfr, river; called by the 
Romans Albis, by popular confusion with albus, 
white, and by the Bohemians Labe), An im- 
portant river of central Europe, a (To rd big water 
communication from Austria and the iniorior of 
Germany to the port of Hamburg (Map: Ger- 
many, D 2 ) . It originates in the confluence of 
numerous streams which rise at the southwest- 
ern base of the Schneekoppe, one of the highest 
summits of the R h -crjgi bi 1 a mountain range 
on the northeast border of Bohemia. Beginning 
near lat. 50° 45' N. at an elevation of 4400 feet 
above sea level, it has a total length of about 
725 miles, of which about 525 miles are navi- 
gable. Its basin is estimated at 56,500 square 
miles. TTi rough most of its course the Elbe 
is less T'laii 1000 feet wide, but at its long 
estuary -like mouth it has a width of several 
miles. From the base of the Schneekoppe it 
flows south to Pardubitz, thence west to Kolin, 
and then in a generally northwesterly direction 
past Melnik, where it is 425 feet wide and be- 
comes navigable for small boats. At Tetschen 
it leaves Bohemian territory, breaking through 
the Mittelgebirge and then the Erzgebirge at 
the only point in the Bohemian frontier below 
1500 feet, and enters Saxony. Its principal 
affluent in Bohemia is the Moldau. 

On its way northwest through Saxony the 
Elbe passes Pirna (where it becomes mavigable 
for quite large boats) , Dresden, and Meissen. 
Entering Prussian Saxony, it passes Wittenberg, 
from which point it flows first west, then north- 
west to Magdeburg (where it has a width of 
800 feet), having received the Mulde and the 
Saale, both from the south. From Magdeburg 
flowing northeast the Elbe arrives at the border 
of Brandenburg, receiving the Havel from the 
southeast. Turning northwest, it enters Han- 
over, through which it' flows for about 30 miles. 
Then, still courMhg northwest and past Ham- 
burg and Altona;, * the Elbe empties inta the 
Norths Sea at Cnxhaven, where it attajbntSj a 
breadth of about lO- njiles, and' where the ' tide 
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rises 13 feet. Numerous islands divide the Elbe 
into several branches betwe-'*‘ TT.j '‘.1 ii' *i on the 
north and Harburg on the v.*n liners 

ascend to Hamburg. 60 miles from the sea. 
Navigation on the Elbe has br-'-^i proatlv in^- 
proved by the application of nu-ch r*« rrsr'i 'lOC::. 
The river has been canalized for a distance of 
about 75 miles, dams constructed to deepen the 
channel, but in form in which they may be 
dropped flat at the bottom of the river in" ease 
of flood or frost, locks constructed, and condi- 
tions so improved that vessels of 800 tons are 
now used where only those of 250 tons could for- 
merly operate, A “towing chain” has been laid 
at the bottom of the river from TT*M»-birg 
Aussig, Bohemia, a distance of over 
The chain, which is stationary in the bed of the 
river, passes over a revolving wheel or drum 
on the vessel, by which large \i’ -1 j;ded with 

merchandise are moved frorc to the 

heart of Bohemia. A series of canals also con- 
nects the Elbe with the Oder, the Spree, and the 
Trave, the cost of the Elbe-Trave canal, 45 miles 
long, having been nearly 6 million dollars, borne 
chiefly by the Kingdom of Prussia and the state 
of Lubeck. The towns and cities along the 525 
miles in which the river is ni\'ig.Tbh have ex- 
pended large sums in the ion of har- 

bors, wharves, docks, warehouses, and other fa- 
cilities for the • I of commerce, and 

the volume of merchandise now moved on the 
Elbe is many times that prior to the adoption 
of the improvements above noted, and exceeds 
that of any other river of Germany. The scen- 
ery of the valley of the Elbe, though gener- 
ally pleasing, is not remarkable in any portion 
of its course except that between Aussig and 
Dresden. Here the bold and picturesque cliffs 
and other beautiful landscape features have 
given the district the name of “Saxon Switzer- 
land.’’ The Elbe is stocked with fine fish. Its 
commerce is very extensive and important. Con- 
sult: Semmler and Mtinnig, Der EVbstrom von 
seinem JJrBprung his mu seiner Milndung (Dres- 
den, 1845); Bose, Allgemeine gcographische 
und hiid t •ftvehn’se}'*' st-lirrlhvng der Elbe 
(Anna bin g, 1'552). NTehls and Bubenderg, Die 
Elhh (Hamburg, 1852); Zollner, Die Bedeutung 
der Elbe filr- den Mittelalterlichen Handel 
Sachsens (Chemnitz, 1896) ; Linde, Die Hieder- 
elbe, 4th e<L (Leipzig, 1913). 

ELBE, Auguste voisr der. See Deceen, Au- 
guste VON DEB. 

ELBEE, Maurice Louis Joseph Gigot 

d’ (1752-94). A Vendean general. He was 
born at Dresden and was of remote Scottish 
extraction. Upon the outbreak of the Revolu- 
tion he was elected to the Constituent Assembly, 
but emigrated in 1791. He returned in 1792, 
and }ift<'r the death of Cathelineau was pro- 
claimed commander in chief of the “Catholic 
and RoyaHst army.” After winning a succes- 
sion of brilliant battleSi he was captured by 
(General Thurean, conderdned to death by a 
council of war, and shot. 

ELBEREELD, Sl'bSr-f^lt. One of the most 
important manufacturing towns in Germany, 
^thafed On bd13i sides of the Wupper, an aflfcent 
of the Rhine, in the Prus^i^n Rhine Province, 
16 %adles jea^n^rtheast of Pffsseldorf (Map: 
Gerhiany; ’B'3)V With the sister city of Barinen, 
whieh ^adjcdi^^' it form^ k single industrial cen- 
tre of ^25,000’. ^ The Old ^parts of the town are 
poorly ’built, their StrO^# irregtflar,* but the 


more recently erected portion is 
modern, with broad streets and imposing build- 
ings. The Rathaus, the courthouse, many pub- 
lic squares with handsome monuments make 
the newer city attractive. Elberfeld is one of 
the centres of the textile industry. It has 
numerous establishments for the dyeing, weav- 
ing, and printing of cotton, silk, woolen, and 
mixed goods, and also manufactures of furni- 
ture, dyes, chemicals, iron and steel products, 
paper, carpets, beer, arms, leather, rubber goods, 
gold and silver ware, machinery, wall paper, 
and stained glass. Most of its textile indus- 
tries date from the eighteenth century. The 
commerce of the town is extensive and there 
are a number of financial institutions and con- 
sular agents from many foreign countries. The 
educational institutions of the city include a 
gymnasium, a mechanics and polytechnic school, 
an industrial drawing school, and an institute 
of music. The city is noted for its poor-relief 
system, and is the headquarters of the Berg 
Bible Society. Elberfeld is an important rail- 
way centre and has seven stations. Electric 
street railway lines traverse the town and con- 
nect it with Barmen, while a suspended electric 
road follows the bed of the Wupper from Rit- 
tenshausen to Sonnborn. Eight^n bridges are 
thrown across the river to facilitate the immense 
traffic. Pop., 19(K), 157,927; 1910, 170,195. 

Elberfeld grew up about a castle belonging to 
the family of Elverfeld, erected in the twelfth 
century, but was afterwards united with the 
Duchy of Berg. It obtained municipal privi- 
leges in 1610. Industrial prosperity began in 
the latter part of the eighteenth century through 
the introduction of silk weaving and Turkey- 
red dyeing. In 1815 it passed with Berg to 
Prussia. Consult: Schnell, Geschichte der Stadt 
Elberfeld (Elberfeld, 1900) ; A. Shadwell, Indhis- 
trial Efficiency (London, 1906) ; Jorde, Fiihrer 
dtirch Elberfeld und seine Umgebung (Elberfeld, 
1902). 

^ ELBEREELD SYSTEM. The manufactur- 
ing town of Elberfeld, Prussia, has become 
famous for its plan of relieving the poor. The 
reform began in 1800, when, dissatisfied with' 
existing conditions, the city appointed six vis- 
itors to investigate applications for relief. The 
visitors were increased to 12 the following year. 
In 1802 there was a great increase. The city was 
divided into eight districts and these districts 
into four sections, and a board of supervisors 
chosen. The system was further extended in 
1841. In 1850, dissatisfaction having arisen 
in several quai^rs, the Lutheran church at- 
tempted to do the work. Matters were not im- 
proved. In 1852 the present plan was proposed 
by a banker, Daniel von Heydt, and was put in 
operation. The city was divided into 364 pre- 
cincts, and over each was placed an unsalaried 
almoner whose duty was to investigate each 
applicant for aid and to make visits every two 
weeks as long as aid was given. Fourteen pre- 
cincts form a district. The almoners meet 
every two weeks under direction of an unpaid 
overseer to discuss* the cases and to vote needed 
r<li<‘f. These proceedings are reported to the 
<Iirc;cfors, comprising the mayor as ex-oflieio 
chairman, four councilmen, and four citizens (also 
unpaid) , who meet the day following and review 
and supervise the work throughout the city. 
In emergency cases the almoner may furnish 
assistance. Relief is granted in money accord- 
ing to a fixed schedule for two weeks at a time. 
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any earning the family may have being deducted. 
Tools are furnished when advisable. The sys- 
tem has given great satisfaction; the expenses 
in proportion to the population have gradually 
decreased, and the condition of the poor is said 
to have improved. The essential principles of 
the Elberfeld system have found application in 
the public-relief administration of the cities of 
the Rhineland, notably in Cologne, Crefeld, 
Diisseldorf, Aix-la-Chapelle, and Remscheid. A 
similar system has been employed in Hamburg 
since 1788; in 1792 the Hamburg plan was reor- 
ganized under Elberfeld influence. The same in- 
fiuence has been potent in the re- ■rL'T.i:* ration 
of relief systems in most of the ci!:-*-. 

Attempts to introduce the system in non-Ger- 
man cities have not met with, marked success. 
See Charity Oegai^ization Society ; Patjpeeism. 

EE'BEBTOK'. A city and the county seat of 
Elbert Co., Ga., 34 miles east by north of Athens, 
on the Seaboard Air Line and the Southern 
railroads (Map: Georgia, D 1). The city con- 
tains a public library and owns the water 
works and electric -lighting plant. It is in a 
cotton-growing region, and has a cotton factory, 
a cotton compress, a cottonseed-oil mill, fertilizer 
factories, harness, carriage and wagon shops, 
ironworks, granite quarries, etc. Pop., 1900, 
3834; 1910, 6483. 

ELBETTF, gl-bgf' (Lat. Ulborium) . A modem 
<]■■•’ r<i. 'j ir‘'\n in the Department of 

Si i»'i Vnrin-, in a valley on the left 
bank of the Seine, 14 miles by rail from Rouen 
(Map: Prance, N., F 3). The two principal 
bnildings are the churches of Saint-Etienne and 
Saint-Jean-Baptiste, both containing fine speci- 
mens of richly painted glass of the fourteenth 
and fifteenth, centuries. It has schools of in- 
struction in cloth manufacture and industry. 
There are numerous factories in Elbeuf and the 
suburban communes of Saint-Pierre-les-EIbeuf, 
Caudebec-Ies-Elbeuf, Orival, and Saint-Aubin- 
Jouxte-Bouleng, principally of double-twilled 
and waterproof cloth, flannel fabrics, and light 
woolens of every color and description, which 
employ fully half of its inhabitants. Pop., 1906, 
17,800; 1911, 18,290. Elbeuf had 80 cloth manu- 
factories as early as the sixteenth century, but 
when the Edict of Nantes was revoked the 
greater number of the cloth makers emigrated; 
and it was not till after the revolution of 1789, 
and later the separation of Belgium and France, 
that the industry revived. . 

EBBING, gluing. An important commercial 
town in the Prussian Province of West Prussia, 
on the navigable Elbing, about 5 miles from 
its mouth in the Frisches Haff, and 35 miles 
east-southeast of Danzig (Map: Prussia, HI). 
It is connected by a canal with the Kogat, the 
eastern arm of the Vistula. The town was for- 
merly surrounded by a wall, of which, however, 
but few traces romaln. Among its manufac- 
tures are njachinory, linen and cotfxDn cloths, 
leather, tobacco, soap, phieory, lumber, flax and 
hemp yam, as well as trswie in agricultural 
products. There are also oil manufactories, 
iron foiuidries, dye and pript works, and the 
famous Schichau shipbuilding, works for the con- 
struction of war vessels. Elbing has excellent 
railway facilities and is in steamboat communi- 
caf^cia with . Papzig and Kbnigsberg. Pop., 
f pip^ 58,636. It was,, founde(J 
,.of the thirteenth century 
by-.cmpniSt^^trom anid Bremen^ who 

tied abou,t>M*f<prtres§^ erected by the Knights 


of the Teutonic Order. It early joined the 
Hanseatic League, but in 1454 came under 
Polish rule. It suffered severely from religious 
strife among its citizens and from the wars 
of Sweden, Poland, and Russia. In the first 
partition of Poland it was annexed to Prussia 
in 1772, and, after a period of decline, has 
again risen to a thriving condition. 

EL-BOSTAN. See Albistan. 

ELBOW. See Abm. 

ELBOW-PIECES, Coudii^bes, or Cohdes 
( Fr. ) . In mediseval armor, the metal plates used 
to cover the junction of the brassarts and vam- 
brace, by which the upper half and lower half 
of the arm were covered. They were of three 
principal kinds, disk-formed, cup-formed, and 
articulated, and were sometimes armed with 
spikes. In the fifteenth century they were some- 
times fan-shaped and of enormous size. Con- 
sult Ashdown, Arms and Armour (New York, 
1909). 

ELBRUZ, ^\-hrooz'. The highest summit of 
the Caucasus Mountains (q.v.), and the loftiest 
peak in Europe (Map: Russia, F 6). It is sit- 
uated in lat. 43° 21' N. and long. 42° 25' E. 
It is an extinct volcano with two craters, the 
mountain mass being composed of volcano rocks. 
Its elevation is 18,470 feet above sea level. 

ELBHRZ, €l-bdorz'. A mountain range in 
northern Persia, extending from the boundary 
of Persia and the Russian Province of Trans- 
caucasia southeastward along the shores of the 
Caspian Sea, changing its trend near the south- 
ern limit of the latter to northeast towards the 
frontier of Turkestan (Map; Persia, D 3). The 
range marks the limit of the Iranian Plateau 
towards the Caspian depression and is a unit in 
the great mountain system that stretches from 
southern Europe eastward into Central Asia. 
The north slopes of the Elburz, receiving an 
abundant rainfall, are intersected by fertile val- 
leys that support a rich tropical vegetation, 
while the south slopes are generally dry and 
almost barren. A single river, the Kizil Uzen, 
crosses the range to enter the Caspian Sea. 
There are several passes, of which the most im- 
portant are those connecting Teheran with Amol 
and Balfrush, near the centre of the range, and, 
farther westward, that between Kasbin and 
Resht. The Elburz has an average altitude of 
about 5000 feet, the highest peak being Dema- 
vend with an estimated ele’P'ation of 19,000 fpet. 

EL CANEY, gl ka^nfi. A town of Cuba, 
4 miles from Santiago de (luba ( Map : Cuba, 
K 6). Here on July 1, 1898, during the Spanish- 
Ameriean War, occurred an engagement between 
about 520 Spaniards, intrenched, under General 
Vara del Rey, and about 4500 Americans under 
General Lavrton. The Spaniards made a desper- 
ate resistance, but were finally overcome by the 
American infantry. The Americans lost 443 in 
killed and wounded and missing, the Spaniards 
420 (including 100 prisoners). Consult: Lee, 
^'The Regulars at El Caney,’" in Scrilneys 

voL xxiv (New York. 1808): Norris,^* ‘Bat- 
tle of El Caney,"’ in The Century (ib., 1899) ; 
Bonsai, * “Battle of - El Caney/^ in , McGlure^s, 
vol. xii (ib., 1899). 

, ELCANO, JuAi? Sebastiak be. See Gang, 
Juan Sebastiant .kex. , ’ 

. ELC ESA iHQES, ^l-s&s'H-its. > , See^ Eekesaxtes. 

EL CHE, vgl'chA* A town in Hre Province of 
Alicant^ ,^ain,,.I6, miles, southwest ipf ;thei city 
of ^ .^ica^nte,:- on* the,*river ^Vinalap^/^^abc^nt. 2 
leagues* f:fpm the ' sea, and ,on thor >Al^Qaj:]Mte?h|n 
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cm Eailway (Map: Spain, E 3). The town is 
strikingly Oriental in appearance; its archi- 
tecture in general has retained much of the 
Moorish character. Elche is well built and has 
several public squares, while it is partly sur- 
rounded by groves of date palms. The church 
of Santa Maria is an imposing edifice with a 
large dome and a tabernacle of precious marbles^ 
Other important structures are the Casa Con- 
sistorial, bishop^s palace, the hospital, and bar- 
racks. The dates gathered from the palm plan- 
tation are exported in considerable quantities; 
also the palm branches, which are used for re- 
ligious purposes. P,- ■ are extensively 

cultivated and * • . 1 ■ ,i- -ther important 

article of commerce. The chief manufactures 
include woolens, articles of esparto grass, brandy, 
wine, oil, soap, leather, etc. Pop. (commune), 
1900, 27,430; 1910, 30,713. Elche, anciently 

called Illici or Ilici, was raised by the Romans 
to the dignity of a colony with the jus Italicum. 
It increased in importance under the Goths, as 
evidenced by its erection into an episcopal see, 
which, however, ended with the Moslem occupa- 
tion. Excavations have brought to light objects 
of considerable archaeological interest. Of these 
perhaps the most exquisite piece is the terra- 
cotta bust of a Roman lady, now on exhibition 
in the Louvre. 

An interesting fete occurs at Elche each sum- 
mer from the 13th to the 15th of August and 
is well worth visiting despite the heat. These 
days are the f§te of the Assumption, and are cele- 
brated by Elche with a performance of the Repre- 
sentation of the Assumption of Our Lady St. 
Mary, a fourteenth-century liturgical, musical 
drama. The play is popularly known as the Festa 
(or Misterio) de Elche, but its real title is Con- 
sueta de la Festa de "Nostra Senora de la As- 
quo es celehra en dos Actes, "Vespra y 
Dia, en ia tnsigne villa de Elig, Escrita per un 
devot seu en VI dias del mes de fehrer dAl ano 
MDCXXXIX. In its present form it is a seven- 
teenth-century remodeling of a fourteenth-cen- 
tury Catalan drama on the same subject: La 
repvesentacio .de la Asumpcio de Madona Bta. 
Maria. As the theatre or stage fqr the per- 
formance is the whole city, we naturally com- 
pare it with the Festsj^el of Rothenburg, Der 
M eistertrunh. But as it has a religious topic, 
one must compare it also, mutatis mutandis, 
with the passion P^nu of Obero irirriergau. For 
the original play, consult the edition by Joan 
Pie, published in the Rcvista la asoaiacidn 
artistico-arqueologica "barcelonesa (Barcelona, 
1898), and reprinted, with another^ play, as 
Autos saoramentales del siglo XIV (ib., 1898), 
and the edition by the scholarly composer and 
musician Felipe Pcdrell in the Sammelhande 
dcr Internatinnalen MusiJc-Gesellschaft (Leip- 
zig, Jan -March, 1910), which is the best edi- 
tion and has a careful study of the sources apd 
the musical score. For a sympathetic account 
of the wholo festival, see Pierre Paris, '^Les fet^s 
de TAssomption a Elche (Espagne),” in Le Cor- 
responjffnt^ Yol 192, N. S., p. 156 (1898)- 
^ ,EL0H^X3aBISr, SlK'ing-en. A village of Ba- 
varia |the le^t banik o-f the Danube, about 
5 Ulm. It. is noteworthy 0 ^ 

«Qf a, battle fought on Oct. 14, 18(^^ 
the,jFron<idV\^ Hey, and the 4^&- 

trians, under Laudo'n, whi<^, resulted in > the do- 

d^l^ingen.fti ^ . 


ELCHO, Lord. See Wemyss, ninth Earl of. 

EI/DAD AND ME'DAD. 1. Two persons 
mentioned in Num. xi. 26-29 as prophesying, 
though not present with Moses and the 70 
elders at the tent of the meeting when Yahwe 
gave His spirit. Joshua is said to have de- 
manded that they be forbidden. But Moses 
himself is credited with a wish that all Yahwe’s 
people were prophets. The story is held to be- 
long to a late stratum of the Pentateuehal narra- 
tives and to reflect a tendency to look with 
more generous sympathy upon men of the spirit 
condemned as false prophets in leading Ephraim- 
itish circles, as is suggested by the hostile at- 
titude ascribed to Joshua. The name of the 
second prophet is given as Modad by the Greek 
version. Both names are compounded with 
Dad, who may he identical with Hadad. In 
that case their meaning would probably be 
‘‘Hadad is my god” and “Water of Hadad,” i.e., 
“Seed” or “Offspring of Hadad.” Targum Jon- 
athan to Num. xi. 26 et seq. makes these prophets 
predict the death of Moses, the succession of 
Joshua to the hadLr.Ji'p. the coming of the 
King of Magog, rhe victory over him, and the 
resurrection of Israel to take part in the meal 
when the bull Leviathan is to be served. The 
Fragment Targum makes Eldad ^and Medad 
prophesy the destruction of Gog and Magog 
through Messiah, the King. 

2. An apocalyptic work ascribed to Eldad 
and Medad is quoted in the Shepherd of Hermas, 
Vis. ii, 3, 4. The quotation reads, “Near is 
the Lord to those who return.” As Targum 
Jonathan quotes a similar expression of the 
two prophets, “Near is the Lord to those that 
are in the hour of need,” it is not impossible 
that the author was familiar with the sarpe 
work. In his Chronographia Oompendiaria, 
Nicephoru^ gives a list of canonical and apocry- 
phal books which contains this work and states 
that it has 400 stichi. This list is found also 
in the Synopsis ascribed to Athanasius. Light- 
foot and Holtzmann think that the quotations 
in 1 Clem, xxii, 3, 4, and 2 Clem, xi, 2, have 
been drawn from tbe same source. Consult: 
Fabricius, Codeco PseudepigrapKus Veteris Tes- 
tamenti (Hamburg, 1722) ; Holtzmann, Einleu- 
tung in das Neue Testament (Freiburg, 1892) ; 
Harnack, Qeschiohte der adtchristlichen Littera- 
tur (Leipzig, 1893) ; Zabn, Ceschichte des neu- 
testamentlichen Kanons (ib,, 1890-92) ; Sebiirer, 
Ceschichte des judischen VolJces (4th ed., ib., 
1909) ; Funk, Patres Apostolid (Tubingen, 
1901) ; Beer, “Eldad und Medad im Pseudojona- 
than,” in Monatschrift fur und Wis- 

senschaft des judentums, f)j>. 3 ff.; Bar- 

denhewer, Ceschichte der altkirchUchen Litiera- 
tur I ( Freibujrg, 1913). 

-ELDAD HA-DANI, bji-dii'ro, :i3.><) feUrnamed 
Abu-Dani, David-had-Dani. or ibe Daiiih? (ninth 
century). A Jewish travder. ulio undertook 
two voyages for the purpose of tracing the 
history of the Lqat Ten Tribes of Israel. He 
had many extr^ordina,ry adventures, which are 
recounted iia a narrative afterward translated 
into several languages, including English ( 1855 ) . 
But > the aeqpu^t is ^o .highly fabulous that 
it is impossible . ix) tell what parts are true. 

, EI/DEH (AS. ealdor, aldar, comp, of eald, .aid, 
6h,G*> Ger. alt, old;, connected with Goth, alan, 
Icel!, ala, ^LaL to .nourish,, as an eccleaias- 

iical title an ^act translation of the Gre^ 7r/&€(r- 
B^repos,^ presbyteros^ comparative of Trp.e<r^vs, presr 
ays, old, , frequently in the - New 
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Testament). The title of an ofSce bearer in 
certain churches. 1. In the Old Testament it is 
a title generally indicating in the earlier history 
the chiefs of tribes and afterward men of special 
influence, dignity, and authority in their local 
community. In the Hebrew polity, as showm 
in the New Testament, the elders are the lay 
element in the Sanhedrin. It was a survival of 
the common early patriarchial system. 2. In 
the New Testament elder is also the title of 
certain officers in the newly organized society 
of Christians, corresponding to the rulers in the 
Jewish synagogues, who apparently exercised a 
considerable control in the conduct of the local 
churches. The office of elder developed very 
generally in the churches of the Reformation- 
In most of the churches on the continent of 
Europe which have any kind of connection with 
the state there is some regulation of the civil 
law with reference to the election and functions 
of elders. In some churches elders are appointed 
for a certain term of office; but more generally 
it is until death, resignation, removal from the 
bounds of the congregation, or deposition. The 
ordination of elders takes place in the- <(>ng ro- 
gation, but usually without the impo'^ition of 
hands. In the Baptist churches the pastors of 
churches w^re formerly often called elders, al- 
though the term was specially applied to evan- 
gelists and missionaries. In the churches of 
the Presbyterian order the pastor of a church 
is technically called the teaching elder, as dis- 
tinguished from the ruling elders, commonly 
called simply elders, who are a body of laymen 
varying in number, selected to assist the pastor 
in the oversight and government of the church. 
The board of ruling elders constitute with the 
pastor the session of the church and are in- 
trusted with its government and discipline, sub- 
ject to the supervision of the presbytery. Such 
elders are required to accept the symbol or con- 
fession of faith of the Presbyterian church: they 
do not administer the Sacrament, but may aid 
in the Lord's Supper by distributing the ele- 
ments. They are sometimes elected for life, 
sometimes only for a term of years. In the 
Reformed churches ( Dutch and German ) the 
consistories include the ministers, elders, and 
deacons, and the latter two classes of officers 
are elected only for a term, with permission of 
reelection. In the early days of American Con- 
gregationalism many churches had in addition 
to a pastor and teacher a ruling elder charged 
with matters of church government and disci- 
pline. In the Methodist Episcopal church the 
presiding elder is an ordained clergyman ap- 
pointed by and serving under the bishop, with 
large supervisory powers within a specified dis- 
trict. He presides over the quarterly and dis- 
trict conferences and visits the churches. Trav- 
eling elders are itinerant preachers appointed by 
the annual conference. In the Mormon church 
the elder is an officer whose duty it is preach 
and baptize; to ordain other elders, and also 
priests, teachers, and deacons, to lay on hands 
for the gift of the Holy Ghosti to bless children, 
and to take the lead at all meetings.” These 
hlders constitute the Melchizedek pri^thood, 
and include the apostles, the seventy, the 
patriarchs, jmd the high priest.' Among the 
Shakers four elders, two males and two females, 
have charge of each of the aggregated families. 

KLDEIK' (OH. eld&t, eller, AS. ellen, elder- 
tree) A tree or ^shriib of' the ' gentts Samhucus, 
which belongs tO' the family' Okprifoliacese'. 


There are about 20 widely distributed species. 
The common elder of Europe {Sambucus nigra) 
is a large shrub or sometimes a small tree, with 
large compound leaves and dense cymes of cream- 
colored flowers. The berries are black, occa- 
sional sports bearing white berries, which have 
a subacid, sweetish, and, to many, an unpleas- 
ant taste. They are extensively made into wine 
and used to adulterate port wine. The wood is 
yellow; that of old trees is hard, tough, takes 
a fine polish, and is used as a substitute for 
boxwood. The young wood has a very large, 
pith. The scarlet-fruited elder {Sambucus race- 
mosa) is a native of the colder portions of the 
Northern Hemisphere. It resembles the common 
species except in having greenish-white flowers 
and scarlet berries. This species is very orna- 
mental and is frequently planted in shrubberies. 
The dwarf elder or danewort {Sambucus ebulus] 
is a peculiar species occurring in Europe, north- 
ern Africa, and western Asia. In the United 
States the common elder {Bambucus canadensis) 
is a species greatly resembling the Bambucus 
nigra of Europe. The cymes of the flowers are 
flat-topped, and the berries, which are purplish 
black, are used for making wine and occasion- 
ally other preparations. This species is a very 
common shrub along roads and fences. The 
scarlet-fruited species occurs in rocky situations 
and seems to fruit most abundantly at the north 
or where the climate is cool. Bambucus mean- 
cana, of the southwestern United States and 
Mexico, is a tree attaining a height of 25 feet 
or more, with a trunk 12 to 15 inches in diam- 
eter. It branches abundantly and makes a dense 
shade. Medicinal properties have been attrib- 
uted to the bark and the leaves, and hydrocyanic 
acid has been found in the leaves, young shoots, 
and green berries. The dried flowers are used 
in medicine. They contain a volatile oil, resin, 
wax, tannin, pectin, etc., and possess stimulant, 
carminative, and diaphoretic properties. The 
fresh fruits are used in the home manufacture 
of a wine, and elder-flower water is a common 
preparation used in confectionery. A perfume 
is made by distilling water, elder flowers, and 
rectified spirits. The proportions used are 10 
poimds of elder flowers, two gallons of water, 
and three ounces of spirits, from which mixture 
about one gallon is distilled. This distillate 
is used to flavor wines, jellies, etc. The young 
flower buds are sometimes pickled like capers. 
Numerous household remedies are prepared from 
different parts of the plants. A number of 
other plants are known by the name elder, as 
wild elder {AraZla hispida), marsh elder {Iva 
imbricata), box elder {Acer negundo) , poison 
elder {Rhus vemix) , etc. 

ELDER, John ^ ( 1824-69 ) . An English en- 
gineer and shipbuilder. He was bom in Glas- 
gow and was a son of David Elder (died 1866), 
who built the first marine engine in the estab- 
lishment of Napier in 1822. He was educated 
in Glasgow and after directing the drawing 
office in Napier's establishment became a mem- 
ber of the firm wdiich after 1860 was conducted 
under the name of Randolph, Elder & Co. and 
employed more than 4000 men. Elder is es- 
pecially celebrated as the inventor of the com- 
pound or combined high and low pressure en- 
gines, in which the economy of fuel amounted 
to nearly 40 per cent. 

ELDEBt, WrLUA^r Henry (1819—1904). An 
American ‘prelate. He was bom in Baltimore, 
was educated in that city and at the Cbllege ^of 
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the Propaganda, Pome, was successively pro- 
fessor in and president of Mount St. Mary’s 
College, Emmitsburg, Md., and was consecrated 
Poman Catholic Bishop of IsTatchez, Miss., in 
1857. For some time he was coadjutor to Arnh- 
bishop Purcell, of Cincinnati, and upon the 
death of the latter prelate in 1SS3 was made 
his successor. 

ELDEP STATESMEET. A group of Japa- 
nese public men. See Japan, section on History. 

ELDEST SON OF THE CHUPCH (Fr. F%ls 
aine de VEglise) . A title applied in former times 
to the King of France to show his relation to 
the church. 

EL^DON, John Scott, Eael of (1751-1838). 
Lord High Chancellor of England and one of 
the greatest of English judges; born at Kew- 
castle-on-Tyne, June 4, 1751. In 1766 he went 
to Oxford, where his brother was then a tutor, 
and entered University College. In 1770 he took 
his bachelor’s degree and in 1771 gained the 
chancellor’s prize for an English essay. A clan- 
destine marriage with a Miss Surtees, the daugh- 
ter of a Newcastle banker, not only lost him 
his fellowship and cut off*his clerical prospects, 
but threatened for a time to throw him into 
mercantile life. However, his brother’s influence 
was^ strong enough to prevent this, and by his 
advice John returned to the university, where 
he supported himself by tutoring and, in the 
meantime, devoted himself assiduously to the 
study of law. His legal studies covered a nar- 
row range, being confined almost entirely to 
Littleton, Coke, and the law reports, but must 
have been of the most intense and thorough 
character. In the year 1776, in which he was 
admitted to the bar, the death of his father 
placed him in possession of a small but suffi- 
cient fortune. In 1783, after only seven years 
at the bar, he won the distinction of becoming 
a King’s counsel and a bencher of the Middle 
Temple. In the same year he became a member 
of Parliament, where he supported the admin- 
istration of the \<-TJriircr Pitt. Though not a 
natural orator, an<l ifioiigli he never became a 
good debater, his great energy and the force of 
his intellect and character made him a valuable 
and influential member of Parliament and 
speedily gained for him political preferment. 
In Jtme, 1788, he was made Solicitor- General 
and received the honor of knighthood. 

In 1793 he was made Attorney-General and 
in that capacity conducted the famous state 
trials of the following year. In 1799 he was 
appointed Chief Justice of the Court of Common 
Pleas and was raised to the peerage with the 
title of Baron Eldon, of Eldon, and two years 
later he became Lord Chancellor of England 
and, with the exception of the year of the Gren- 
ville and Fox administration (1806-07), held 
that high office until 1827. The great dignity 
of the chancellorship and its close relations to 
the crown made it in Eldon’s case as much a 
position of political aS of legal authority and 
influence. The Chancellor of George III, of the 
Regency, and of George IV, who was at the 
same time the close friend and the most trusted 
adviser of the - monarch, was practically the, 
mainstay of the crown and government dur- - 
ing '^^at long' period of Tory ascendancy. His 
share In the administration of affairs was 
scarcely * disguised by the composition of the 
successive mini^riea’ whose policy he shaped 
and in whose behaH Ise u^d wiHiput scruple the 
great powers ef o^ce,... .,Iji 1821, per- 

Voi*. Vn.-~37 


haps as a reward for the part taken by him in 
the matter of the proposed divorce of the King, 
he was further honored with the dignity of 
Viscount Eneombe and Earl of Eldon. On the 
advent of the Canning ministry in 1827 he re- 
signed the great seal and retired to private 
life. Though not a lawyer of wide and exten- 
sive learning, knowing nothing of the Roman 
jurisprudence or of the civil law of modern 
Europe, his complete mastery of the common-law 
system^ and the subtlety and acuteness of his 
reasoning powers made him a common-law 
judge of the highest, or all but the highest, 
order. It is here that his name most securely 
rests. Though recognized also as one of the 
greatest of equity judges, the lack of precision 
and definiteness in the rules of equity juris- 
diction, and the scope which it permitted to 
the administration of justice on conscientious 
grounds, proved an embarrassment to his logi- 
cal mind. He was at his best when he had 
definite rules and binding precedents to follow 
or to evade by subtle distinctions. Though 
he by these very qualities contributed not a 
little to give definiteness and certainty to the 
equity system, he allowed the business of the 
Court of Chancery to fall so much in arrears as 
seriously to embarrass the administration of 
justice and to give the court the reputation for 
dilatoriness from which it still unjustly suffers. 
He survived his retirement from office for nearly 
11 years, dying in London, Jan. 13, 1838. For 
his ’ ■ ^ . consult: Twiss, The PmhUo <md 

Private Life of Lord Eldon (Philadelphia, 
1844) ; Surtees, SJcetch of the Lives of Lords 
Etowell and Eldon (London, 1846) ; Campbell, 
Lives of the Lords Chancellors of England (ib., 
1874-75). 

ELDO^A. A city and the county seat of 
Hardin Co., Iowa, 27 miles north by west of 
Marshalltown, on the Minneapolis and St. Louis 
and the Chicago and Northwestern railroads 
(Map: Iowa, D 2). Eldora contains a Carnegie 
library and a park, and the State Industrial 
School for Boys is near by. The city is in an 
agricultural and stock-raising region. Deposits 
of fire and brick clay, building stone, and a 
workable vein of good coal are near. The 
manufactures include brick, sewer and drain 
tile, lumber, flour, and foundry products. There 
are municipal water works. Pop., 1900, 2233; 
1910 1995 

Eli BoilADOy 61 d6-rfi'd6, pron. 61 d6- 
( Sp., the gilded ) . A term applied, first to 
a South American king said to cover his body 
annually with gold dust and bathe in a sacred 
lake, then to a fabled golden city, and finally 
to a fabled country abounding to an almost in- 
conceivable degree in gold and precious stones. 
The legend, whose origin has never been satis- 
factorily accounted for, took many variant 
forms, while the mythical king and his equally 
mythical dominions were shifted with the ut- 
most facility from one part of the continent to 
another. The story fired the imaginations of 
the gold-hungry Spaniards, who expended vast 
sums in sending out exploring parties, most of 
which returned decimated by privations, fatigue, 
and disease. The most celebrated expeditions 
were those of Diego de Ordaz (1531), whose 
lieutenant, Martinez, claimed to have visited a 
golden city, called Omoa, and to have been enter- 
tained by “El Dorado” himself; and of Orellana 
(1540-41). In 1595 Sir Walter Raleigh took 
up the search and described the city as on an, 
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island in “Pariiiia” Lake (in Guiana;^ ■which 
for over two centuries was put down on the 
maps. Milton’s lines will be recalled: 

“Guiana, whose great city Gerj'on’s sons 
Call El Dorado'" 

Paradise Lost^ vi, 410, 411. 

The name has since been applied to any place 
abounding in gold or in opportunities for ac- 
quiring sudden wealth and, more specifically, 
to a county in California and a city in Colorado. 
In literature and especially in poetry frequent 
references have been made to the legend, the 
most celebrated of which is probably that in 
Voltaire’s Candide, chaps, xvii, xviii. Con- 
sult: Markham, Search for El Dorado (Lon- 
don, 1861); Van Heuvel, El Dorado (New 
York, 1844) ; Von Langegg, El Dorado (Leip- 
zig, 1888) ; Bandelier, The Gilded Man (New 
York, 1893) ; Peters, Eldorado of the Ancients 
(ib., 1902). 

EL LOEALO. A city and the county seat 
of Union Co., Ark., 30 miles south-southeast of 
Camden, on the Chicago, Rock Island, and 
Pacific, the El Dorado and Wesson, and the St. 
Louis, Iron Mountain, and Southern railroads 
(Map: Arkansas, C 4). It contains a court- 
house and county jail. El Dorado is in a cotton 
and peach-growing region and has cotton oil, 
planing, and stave mills, railroad shops, bottling 
works, and a foundry. It was incorporated as 
a city in 1908. Pop., 1900, 1069; 1910, 4202. 

ELDOEADO. A city in Saline Co., 111., eight 
miles northeast of Harrisburg, on the Cleve- 
land, Cincinnati, Chicago, and St. Louis, the 
lUinois Central, and the Louisville and Nash- 
ville railroads (Map: Illinois, H.IO). There are 
coal mines, bottling works, flouring mills, a ma- 
chine shop and foundry, lumber yards, and 
manufactories of wire stretchers, wash boilers, 
medicines, candy, cigars, and brick and tile. 
Pop., 1900, 1445; 1910, 3366. 

ELDOEADO. A city and the county seat of 
Butler Co., Kans., 31 miles east by north of 
Wichita, on the Missouri Pacific, the Atchison, 
Topeka, and Santa Fe, and the Kansas City, 
Mexico, and Orient railroads, and on the Wal- 
nut River (Map: Kansas, F 7). It carries on 
a large trade in grain, live stock, and farm and 
dairy products, and has machine shops, carriage 
works, and limestone quarries. Eldorado was 
settled in 1858 and incorporated in 1870. It 
contains a Carnegie library. The water works 
are municipally owned. Pop., 1900, 3456; 1910, 
3129. 

ELDOEADO SPEINGS, A city in Cedar Co., 
Mo., 100. miles southeast of Kansas City, on the 
Missouri, Kansas, and Texas Railroad.. There 
are mineral springs with medicinal properties^, 
the bottling of whose water constitutes the chief 
iMustry. Farming and stock raising are also 
ca&ried on. The citv oums its Avater works^ 
Pap., 1900, 2137; 1910, 2503. . . . 

ELD^S DEEE; also called Btoiscese, hr Bbow- 
As?TTjEU, DEm. A rusine deer {Oerrus eld-v) 
of the Malayan region and the island of Hainan. 
It is about 4 feet in height and frequents open 
swampy regions, 'often gathering into- large 
hands and resembling the Indian swamp deer 
in habits. It has a unique form of antlesr, the^ 
hrow tine curving down over the forehead in a 
long sweep and the upper part consisting of 
many' short points. * Its native name in Burma 
is thamyn: ' ; It is’ one af the rarest of deer iit 
captivity;, and speoimens have been obtained 


only by sending special expeditions to northern 
Burma. It breeds freely, however, in the 
Zoological Park in New York City. Consult 
Lydekker, Deer of All Lands (London, 1898). 

ELE'AN, EEE^TEIAN, or ELEAN-EEE- 
TEIAN SCHOOL. One of the Socratic schools. 
It was founded by ?Ph£edo (q.v.) at Elis and 
transplanted by Menedemus to Eretria. We 
know less of this school than of any of its 
rivals, the Cyrenaie, the Cynic, and the Megaric 
schools ( qq.A". ) , to the last named of which it 
approximated in its doctrines. Consult Zeller, 
Socrates and the Socratic Schools (London, 
1877). 

ELEANTOE (eP^-ner) CEOSSES. The name 
given to 12 crosses said to mark the stages in 
the funeral journey of Eleanor, wife of Edward 
I of England, from Grantham to London, where 
she was buried in Westminster Abbey. Of these 
crosses, not all of which are memorial crosses, 
those at Geddington, Northampton, and Waltham 
are preserved. See Chabixg Cross. 

ELEANOE OF AQUITAINE, alPwi-tan' 
(e.ll22— 1204) . A queen of France and after- 
ward of England. She was the ^anddaughter 
of William IX, Duke of Aquitaine, and suc- 
ceeded her father in 1137. She was married in 
the same year to Louis VII of France. Her 
lively and somewhat frivolous disposition and. 
her love for pleasure did not fit her for the 
society of a hiisband who was naturally austere, 
and who from ruigioii.'^ conviction had adopted 
many ascetic hsioit-. In the Holy Land, whither 
she accompanied him in 1147, her conduct was 
scandalous; finally a divorce was pronounced 
under the pretext of kinship in 1152. Eleanor 
soon gave her hand and possessions to Henry 
Plantagenet, who in 1154 mounted the throne 
of Engiand as Henry II. In 1170 Eleanor in- 
duced Heur}' to invest their son, Eichard the 
Lion-Hearted, with her personal dominions and 
aided him in his rebellion against Henry II in 
1173. Consequently she was placed in confine- 
ment, where she remained till the death of her 
husband (1189). As soon as he died she re- 
gained her liberty and reigned as regent until 
Richard’s arrival from France. She also held 
this position during Richard’s absence in the 
Holy Land, which began in 1190. She con- 
tinued to be prominent in public affairs, when- 
ever need arose, until she retired to the abbey 
of Fontevrault, where she died, April 1, 1204. 
By Louis VH she had two daughters ; by Henry, 
five sons and three daughters. Two of her sons, 
Richard and John, became kings of England; 
and two of her daughters queens, one of Castile 
and the other of Sicily. Consult: Ra.m'iJiA. An^ 
gevim, Empire (London, 1903) ; Norgat^s Eng-' 
land under the Angeuin Ewings (xb., 1887) ; 
Davis, Englemd under the Eormans and Ange- 
vins fib., 1905) ; Adams, Mistory of Englandy 

i0€6-1216 {ih., - 

EL'EATTC SCHOOL! The group of, ancient 
Greek philosophers usually ireckoned as begin- 
ning with Xenophanes (.q.v«)i', but more properly 
beginning with Parmenides of Elea, a Greek city 
of lower Italy, and including Zeno, likewise 
of Elea, and Melissus of Samos. In ()j)f)ositi(/ri 
to the physical philosophy of the Ionic school 
(q.v.) and to the doctrine of Heraclitus (q.v.), 
who asserted that everything is flux, the Eleatic 
philosophers' maintained that the only true 
reality is ' changeless being. All .change and 
process, and difference, are empty illusions., Thp 
senses,- as. furnishing us with , a changing con-. 
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tent, are of no value for knowledjre. Thought to an intelligent clioice. When made with such 


is the organ of ’g- ■nd<f'd. Ihoaghi and 

being are not . ‘ < ■* . ( . r'-ult ihv his- 

tories of philosophy by Zeller, Windelband, and 
Gomperz; also Burnet, Early Gi'eek Philosophy 
(London, 1892). See Pabhexides; Zeno, 

EL'ECAlSiEPAE'E^ (Fr. enule-campane, ^IL. 
inula campana, from Lat. inula, elecampane, 
campus, field). A genus of plants of the family 
Compositse, nearly allied to Aster, The only 
important species is the common elecampane 
{Inula lieleniwm) , a native of damp meadows 
in the middle and south of Europe, rather rare 
in the British Isles. It is naturalized in America 
and has spread extensively. This plant, which 
is a coarse, stout perennial with large yellow 
flowers, was formerly much cultivated for its 
root, which was used in medicine, and still re- 
tains its place in the pharmacopoeias, although 
comparatively neglected. The root has a faint 
aromatic odor and a bitter, acrid, and some- 
what camphor -like taste. It acts as a gentle 
stimulant to the organs of secretion, promotes 
expectoration, and is diuretic and sudorific. It 
contains inulin, which is closely related to 
starch, but gives a yellowish instead of a blue 
color with iodine. The root also contains a 
peculiar principle called helenin or elecampane 
camphor, which resembles camphor in some of 
its properties. A number of species are culti- 
vated for their abundant yellow or orange-col- 
ored flowers, which appear early in the summer. 
For illustration, see Plate of Edelweiss. 

ELEC^TIOFT (Lat. electio, choice, from eligere, 
to choose, from e, out + legere, to select). As 
a legal term, the choice, or the right or duty 
to choose, between two inconsistent alternative 
rights or benefits. These rights may be accorded 
by contract, as when a purchaser of property 
stipulates for the option of paying in money or 
in other property; or when an insurance com- 
pany reserves the option of paying the sum for 
which a building is insured or of rebuilding it. 
Still more frequently persons are put to an 
election by a rule of law or of equity. A person 
whose property has been wrongfully taken may 
sue the ■ ■ ' ■ ■ '^r the value of the property 

in a COE ; ■ ^ or he may bring an action 

in tort for the convorsioTi: but he is not en- 
titled to pursue both roirK'cib^s. 

The doctrine of election in equity is said to 
have its origin in two inconsistent alternative 
gifts or benefits, one of which the giver has no 
power to make without, at least, the assent of 
the donor of the other gift. For example, A 
gives to B property belonging to C, and by the 
same instrument — generally a will — gives to O 
property belonging to A. Efere C is put to an 
election between keeping his own property and 
rejecidhg A's gift, or accepting A's gift and 
turniiig over to B his (O^s) property. This 
doctrine rests upon the intention of A as dis- 
closed by the whole instrument. That intention 
clearly is that C shall not receive the gift named 
for Mm,J,uiiless he accedes to the gift named 
for B'. iGio^liejr’^xnmple of elation is that to 
w'lilcji!l.a;'-^&w!,i& frequently put between her 

an, inconsistent benefit 

bestoweS^ her husband^s wilL ' ' ' , 

- made by an express and for- 

Vbff ft mty 'be, and more _fre- 

tiie^ conduct* of 'the* ofie 
entitled, or'be^A ^ In dither case an 

^ectlqn is,not.,e6ncJ^%^ as ;^ rule/unless made 
v^th knowledge of necessary 


is irrevocable. Consult the author- 
- . . ■ to under Will; Doweb. 

ELECTIOFT. In theological . the 

divine act by which certain ■'«■! v < 1 ;.J- are 
chosen to salvation in Christ. As expressed in 
the Articles of ■■ ,he Church of Eng- 
land, election is ■ ' « . lu'. of ^^God^s everlast- 

ing purpose, whereby He hath constantly de- 
creed by His secret counsel to deliver from curse 
and damnation those whom He hath chosen in 
Christ out of mankind, and to bring them by 
Christ to everlasting salvation as vessels made 
to honor^"* 

Although the expressions ''election,” ^'elect,” 
etc., are frequent in Scripture, it cannot be said 
that what is known as the theological doctrine 
of election was acknowledged by the Christian 
Church till the time of Augustine ( q.v. ) . The 
controversy between Pelagius and Augustine in 
the beginning of the fifth century brought out 
almost all the aspects of the question which 
have since, at successive epochs in the history 
of the Church, risen into renewed prominence. 
The contests between the Scotists and Thomists 
in the fourteenth century, between the Armin- 
ians and Calvinists, and, within the Homan 
church, between the Jansenists and Molinists in 
the seventeenth centnry, are recurring expres- 
sions of the same radical conflict or divergency 
of opinion. Two forms of the doctrines have 
been held: one, that the election of God is 
governed by His r • v. 1 » ■d . - of man’s action ; 
the other, that ■ ’> '?■ gwvrrned only by the 

absolute will of God. The former of these opin- 
ions corresponds to the Pelagian or Arminian 
doctrine of election, the latter to the hyper- 
Augustinian or Calvinistic. In the view of the 
Arminian salvation is within the choice of the 
human will; in the view of the Calvinist the 
human will is of little or no account — the de- 
cree of Gk)d' is everything — and this decree 
(which Calvin admitted to be a decretum Jior- 
ribile) absolutely determines some to everlast- 
ing life and some to everlasting death. The 
separation has its source in the will of God 
and not in the moral conditions of man- 
kind. In the one case election depends upon 
the for( ‘know lodge by God of faith on the part 
of tli<‘ el<'<t: in the other, faith itself proceeds 
from g'-a? c- mi-l i- thus conditioned upon election, 
ihv Tv-i'uro the ground of the foreknowl- 
edge of faith. This question is evidently the 
question of "prevenient grace” (see Geace), 
for election is only the eternal purpose in re- 
spect to grace. See Foreknowledge and Foee- 

OEDESTATION. 

EliECTIOlT, in polities, is the choice of pub- 
lic officers by the vote of those who are entitled 
to exercise the elective franchise. This is to 
be distinguished, on the one hand, from the 
appointment of officers by a superior, as by a 
king, a president, a governor, or a mayor; and, 
on the other hand, from their selection by lot. 
The last-na^ihed method of cho('sing public offi- 
cers was considered by A^i^totle one of the 
characteristic features of a popular goyera- 
ment. It has been advocated by other “writers, 
because of its tendency to prevent the forma- 
tion of political parties. Party organization, 
the caucus, the coalition of different factions, 
the corruption of voters, the falsification of 
election returns, the interest of a particular 
candidate, and kindred evils, it is argued, will 
air 'be swept away if officers are selected by lot. 



ELECTIOIT 


ELECTIVE COXJE.SES 


574 


When officers are chosen by the great body 
of the voting population, the election is spoken 
of as popular or direct. This is the prevailing 
form in free government at present. It had 
its origin in the general assemblies of primitive 
states, such as the Roman Concilia, the Athe- 
nian Ecclesia, the Teutonic Assembly of Free- 
men. After the establishment of the Roman 
Empire popular election became a farce and 
finally disappeared as a political institution of 
the Roman state. It was continued, however, 
in the ^ecclesiastical government of the Chris- 
tian Church and reappeared throughout Europe 
in the guilds of all kinds, whose members chose 
their officers, as well as in the free towns, 
whose citizens elected their municipal officers 
to attend to local affairs and their representa- 
tives to take part in the deliberations and 
](-ghlalion of parliaments or the States-General. 
Election is said to be indirect or representative 
when it is limited to a comparatively small 
body whose members have themselves been 
chosen by the general mass of electors. Elective 
monarchs have usually been selected in this 
way. Examples may be found in the case of 
the former kings of Poland and Hungary and 
of the head of the old German Empire. At 
times the choice of candidates for kingship has 
been limited to a certain family, while the 
right of voting was exercisable by all the free- 
men. Such appears to have been the early 
practice of most Teutonic states. As a state 
cnlargr.-, this practice is generally modified. 
Dr. Stubbs tells us that the election of the 
King in Anglo-Saxon England » i’ 

in form and substance, to the \\ * 

exercised by that body in the general assem- 
blies of the whole nation. A striking example 
of indirect or representative elections in our 
time was afforded by the choice of United States 
Senators by the ire- of the various 

States from the adoption of the Constitution 
until the ratification in 1913 of the Seventeenth 
Amendment. In theory the President of the 
United States is selected by the presidential 
electors chosen in each State. In practice, 
however, these electors cast their votes for the 
party candidate. 

Another classification of elections is based 
upon the governmental functions of the offices 
to which persons are chosen. An election is 
national which has for its object the selection 
of national officers, such as member^ of the 
United States House of Representatives, who 
are chosen every two years, and the President 
-and Vice President, who are chosen every four 
years. It is styled a State election when held 
for the choice of State officers, such as Gover- 
nor, Lieutenant Governor, and members of the 
State Legislature. If the political duties of an 
officer are confined to a particular subdivision 
of the State, such as a town, a city, or a 
coxinty, his election is known as municipal. 

Any fraudulent act tending to defeat an 
honest, free, fair, and pure election is a crim- 
inal offense at common law. Various statutes 
have been passed in almost every State for tke 
express purpose of securing to voters entire 
freedom of action and of preventing improper 
practices in voting, in receiving votes, in count- 
ing votes, and in rogi storing the results. Th.e 
validity and regularity of elections are not 
infrequently disputed, and such disputes pre- 
sent. important questions for the courts or for 
special tribunals. Of the latter class, the most 


famous in the history of this country is the 
Presidential Electoral Commission of 1877, con- 
stituted of five Senators, five members of the 
House of Representatives, and five associate 
justices of the United States Supreme Court, 
which decided the contest between Tilden and 
Hayes. By the Federal Constitution each. House 
of Congress is the final judge of the election 
of its members, and a similar provision relating 
to the Sta - • - found in most of 

the State ■ : ■ It must be confessed 

that in cases of contested election in Congress 
or State legislatures purely partisan considera- 
tions have in great measure affected the deci- 
sion. Contested parliamentary elections in 
Great Britain are determined by the courts 
and not by the House of Commons. 

Election officers, whether inspectors at the 
various voting precincts or members of a county 
or State board of canvassers, perform merely 
ministerial fimetions. They are not judicial or 
quasi-judicial officers. Their duty is to do the 
acts prescribed by statute and not to pass judg- 
ment upon disputed questions. If they go be- 
yond their ministerial duties and attempt to 
exercise judicial functions, they subject them- 
selves to an action for damages by any person 
legally wronged, as well as to criminal punish- 
ment. Consult: People vs. Board of Canvassers, 
129 H. Y. 371-372; People vs. Rice, 129 H. Y. 
465-^66; Aristotle, Politics, ed. by Weldon (Lon- 
don, 1883); Freeman, Comparative Politics 
(ib., 1873) ; Woolsey, Political Science (Hew 
York, 1877); Stanwood, Presidential Elections 
(1892); V’T ^.*1 . \ustralian Ballot System 
(Boston, York State Legislature, 

Report of Joint Committee Appointed to In- 
vestigate Primary and Election Laics in “New 
York and Other States (Albany, 1910) ; Jones, 
Readings on Parties and Elections in the United 
States (New York, 1912). See Baulot; Elec- 
TOBAL Reform; Suffrage; Vote. 

ELECTION, Pruviary. See Primary Elec- 
tion. 

ELECTION CAKE. A rich loaf cake which, 
in the days when Connecticut held an annual 
election, formed an important part of the 
refreshments offered to visitors to its State 
capital. 

ELECTION COIMIMITTEE. See Congress, 
United States. 

ELECTIVE AFFINITIES. A term express- 
ing an old conception of the cause of chemical 
changes. According to that conception, if a 
given substance is brought into (-oiiiact with 
two other substances, with either of wiiio*' it 
is capable of combining, it will enter into com- 
bination with the one for wliioli it has the 
greater affinity. Ele(*tive affinity wa- thus sup- 
posed to be the sole detennining factor of chem- 
ical changes. At present this idea is known 
to be false, or rather to require very im- 
portant linii(Ttti«)rL "‘.Vffinity,” while one of 
the factor' ([(-rerniining the course of chemical 
change, is not the only factor, the active masses 
of substances and the temperature being known 
to have a definite influence in all cases. See 
Bergman; Bebthollet; Affinity, Chemical; 
Reaction; Electbochemistby; Thn:\*()( ki m- 

ISTEY. 

ELECTIVE COURSES and ELECTIVE 
STUDIES. Terms that have come into common 
use during the last 30 or 40 years in American 
colleges, and to a great extent in establish- 
ments for secondary education, to indicate the 
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studies which may be elected or chosen by 
undergraduate students. The principle has been 
imitated to some degree in the secondary schools 
of Europe, especially those of France. In 
earlier days there was a required curriculum 
which must be followed by all candidates for 
the degree of B.A. At a later period, to meet 
the special needs or wishes of individuals, cer- 
tain studies were made “optional” — modem 
lan^ages, e.g., the higher branches of mathe- 
matics, botany, surveying, and other scientific 
or technical branches. The rapid growth of 
science and '• - > arces of the col- 
leges were j 1’^ ■ ' ■ : by enlargement 

of the teaching forces and by provision for 
instruction in subjects before neglected. Choice 
became imperative. To a considerable extent 
this necessity was recognized and satisfied by 
the foundation of technical or scientific schools, 
sometimes departments of or annexes to the old 
colleges, sometimes independent establishments. 
Gradually the old curriculum, often called the 
regular college course, yielded to the same 
influences. A few institutions still adhere, writh 
commendable pride, to the theory of a liberal 
education based upon the classics and mathe- 
matics — antecedent to the time-honored bac- 
calaureate degree. Yet the American colleges 
generally offer in these days a very considerable 
freedom in the selection of subjects to which 
the student may devote his time. There are 
certain inherent dangers in this freedom. The 
love of ease may lead to the selection of courses 
— ^which are called “soft” in college parlance — 
exacting but little mental effort; or the igno- 
rance and inexperience of youth may lead to 
selections which will be regretted in mature 
life. To obviate such dangers, it is common 
to lay before the students “groups” of subjects 
which form a good combination. With more or 
less emphasis these groups are commended to 
students. As a further guide to the wise selec- 
tion of subjects, members of a faculty are 
always ready to give advice, and in some places 
those teachers who are most interested in peda- 
gogics are officially recognized as “advt^rs” — 
a term which seems to have been introduced to 
supersede that of tutors, who were regarded 
rather as disciplinarians than as counselors. 
On the whole, the establishment of elective 
courses marks a propitious advance in higher 
education. The system works well wherever 
due care is exercised by the authorities to se- 
cure industry, application, and concentration. 
The University of Virginia was a pioneer in the 
provision of electives. Most of the State uni- 
versities are now thoroughly committed to the 
principle. The older colleges, led by Harvard, 
have adopted it to a greater or less extent. 
The new foundations — Cornell, Johns Hopkins, 
Chicago, and Leland Stanford Junior — have 
never fkt Hie fetters of a traditional curric- 
ulum. 

The exact position of any collie can be 
ascertained only by reference to its latest an- 
nouncements, for changes frequently occur in 
the subjects offered and in the technical re- 
quirements for degrees. Consult: Butler, 
cOrtibvr in, the United States (Albany, 190(>) ; 
Eliot, Bdu&afional Reform (New YorS^, 1898) ; 
W. T. Foster, The Administration of the Col- 
lege CwTrieuCu/m (Boston, 1911); The Educa- 
tional (New York,. T891 et seq.). See 

CtooiEGfES, UmvEasiTY; and the 

various institutions. . 


EEEC'TORAE COEEEGE. In the political 
system of the United States, the body of elec- 
tors in each State who have been chosen to 
select the President and Vice President. The 
expression does not appear in the Constitution 
or statutes, but is a popular designation of 
the electors, adopted by analogy to the college 
of cardinals, to which the choice of the popes 
is committed. It is sometimes employed of the 
whole body of electors for President and Vice 
President, chosen by all the States. The Con- 
stitution prescribes (Art. II; and Amendments, 
Art. XII ) the number of electors and the 
manner in which they shall exercise their high 
functions, but leaves to the States the mode of 
appointing them and to Congress the power to 
determine a uniform time for choosing them 
and the day on which they shall give their 
votes. Accordingly the members of the elec- 
toral college in each and every State are chosen 
simultaneously by popular vote on the Tuesday 
next after the first Monday in November. Their 
number is equal to the whole number of Rep- 
resentatives which the State sends to both 
branches of Congress. They are required to 
meet at some place designated by the Legisla-. 
ture of their State on the second Monday in 
January, and then and there to vote by ballot 
for President and Vice President, of whom one, 
at least, shall not be a resident of the same 
State with themselves. Each electoral college 
then makes a list of the names of all its candi- 
dates for President and Vice President, with 
the number of votes for each; the list is signed 
and certified by every member of the college, 
is authenticated by the Governor of the State, 
and transmitted to the President of the Senate 
of the United States. On the second Wednesday 
in February the electoral votes are opened and 
counted in presence of both Houses of Congress, 
assembled in the chamber of Representatives, 
and the result is announced by the President 
of the Senate. The persons who receive the 
highest number of votes, respectively, for the 
offices of President and Vice President are de- 
clared elected, provided they have received a 
majority of all the votes. In case of a tie the 
House of Representatives, voting by States, each 
State having one vote, is to choose between the 
equal candidates for President, a majority of 
all the States being necessary to a choice. The 
Senate has the power to choose in case of a tie 
in the vote for Vice President. In the same 
way, in case there is no tie, but the leading 
candidates fail to receive a majority of all the 
votes, the election for President is thrown into 
the House, and that for Vice President into 
the Senate. Under the Constitution as orig- 
inally framed the electoral colleges did not 
designate their choice for President or Vice 
President, but when the total votes were coiint^'d 
by the President of the Senate, tl.e (Jindbbiro 
receiving the highest number of votes was de- 
clared to be elected President, and his nearest 
competitor Vice President. But the Twelfth 
Amendment to the Constitution, adopted in 
1804, changed the mode of voting for the two 
officers, the electors being required to vote 
separately for President and Vice President. 

The present position and functions of the 
electoral college furnish a striking illustration 
of the way in which a written and stable consti- 
tution may be undermined and amended by the 
silent process of customary observance. It is 
obvious that the Constitution contemplates that 
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tlie electoral college in each State shall be a 
deliberative body, freely exercising an untram- 
meled choice for the high offices which they 
are called upon to filL They are not required, 
nor are they expected, to vote as a unit, still 
less to meet for the sole purpose of registering 
a result which has already been reached else- 
where and by others. That this remarkable 
change in the conception of the constitutional 
functions of the electoral college has been 
brought about is due to the course of our 
political development, and particularly to the 
national-convention system of nominahing candi- 
dates for the presidency and vice presidency. 
These conventions are not ■■■ . . ■ ’ ’ ’ / the 
Constitution, nor have their ' ■ ■ ■■ > any 

legally binding force. But the electors, subse- 
quently nominated and elected for the sole pur- 
pose of giving the vote of the State to a certain 
party candidate, are as securely bound to that 
course of action by custom and honor as they 
would be by statute. The people, consequently, 
elect the President and Vice President by 
States, and the college is a cumbrous machine 
for formally conveying to Washington the 
wishes of the majority. Since 1801, with one 
exception (the disputed election of President 
Hayes in 1877 ) , the vote of an elector has been 
known with certainty several weeks before it 
is cast and several months before it is officially 
announced. The electoral system has constantly 
endangered the State, on account of the absence, 
until recently, of any general law to govern 
the President of the Senate in his canvass of 
the votes, and the tendency of Congress to de- 
cide every case of doubt or disputed returns 
arbitrarily as it arose N was accom- 
plished, however, until . ■!, as a result 

of the Hayes-Tilden election contest, a law was 
passed (approved February 3) to cover the con- 
tingency of rival electoral colleges and disputed 
returns. Under the terms of this act each 
State is conceded to have the right of deter- 
mining all controversies or contests regarding 
the appointment of its own presidential elec- 
tors; and in ease of any such contest Congress 
is to accept the State’s settlement of the same 
as conclusive, and it cannot reject any electoral 
vote, duly certified, unless both Houses con- 
currently decide that that vote has been ir- 
regularly given. If more than one return from 
a State is received, only those votes are to be 
counted which the State itself has indorsed 
as regular; but if the State has been luiable to 
settle the question, owing to its having two or 
more rival sets of authorities, or from any 
other cause, then the two Houses are to decide 
the dispute. See Constitution of the United 
States; Convention; Peesident^ and the au- 
thorities there referred to. 

EEECTOEAE COMMISSION. In United 
States history, the body of men provided for 
by an Act of Congress, approved Jan. 29, 1877^ 
f(r -. nlc n ’’lain disputed questions in regard to 
1 f ■ < ‘ 0 ! ' • i ■ ) •-, 1 1 votes of several States in > the 
presidential election of 1876. As the counting 
of the electoral votes in the presence of the two 
Houses of Congress proceeded according to cus- 
tom, it had been found that there were conflict- 
ing certificates from four different States — 
M’orida, Louisiana, Oregon, and South Caro- 
lina; and the two Houses were unable to agree 
in any case which certificate should be received 
as genuine. The Senate at the time was con- 
trolled by the ’ Republican party, the House of 


Representatives by the Democratic party, and 
there was thought to be danger of ^ civil ^ dis- 
turbances on account of certain questions likely 
to arise in the counting of the electoral votes. 
Under these circumstances a majority of each 
of the two political parties in Congress agreed 
to create a commission to he composed of five 
Senators chosen by the Senate; five members 
of the House of Representatives, chosen by that 
body; and five associate justices of the Supreme 
Court, four of whom were designated by the 
act of Congress, and the fifth of whom was to 
be selected by the four — ^to which commission 
should be referred, for judgment and decision, 
the question which of two or more conflicting 
certificates received from any State of the votes 
cast by the electoral college of such State for 
President and Vice President in the election of 
1876 was the certificate provided for in the 
Constitution of the United States. The judg- 
ment of the commission in any matters referred 
to it, unless set aside by the concurrent action 
of the Houses of Congress, was to he final. The 
proposed law was thereupon enacted, and the 
Senate appointed three Republicans and two 
Democrats, and the House of Representatives 
three Democrats and two Republicans, as mem- 
bers of the commission. Of the four associate 
justices of the Supreme Court who were named 
in the law, two were understood to be Democrats 
and two Republicans; and these selected as the 
fifth associate justice to serve with them upon 
the commission, Mr. Justice Bradley, a Republi- 
can, the only member not selected avowedly as 
a partisan. The commission was constituted as- 
follows: Justices Clifford, Strong, Miller, Field, 
and Bradley; Senators Edmunds, Morton, Pre- 
linghuysen, Thurman, and Bayard; and Repre- 
sentatives Payne, Hunton, Abbott, Garfield, and 
Hoar.' Upon the illness of Senator Thurman his 
place was filled by the choice of Senator Keman. 
The certificates and .i rs were 

successively referred i . • , which 

proceeded to hear argument upon the questions 
involved. A notable group of distinguished 
lawyers" participated in the conduct of the case, 
William M. Evarts, Stanley Matthews, E. W. 

’ ' . and Samuel , . ■ represent- 
ing tne itepublicans, ai . . . * S. Black, 

Matthew H. Carpenter, Charles O’Conor, J. A. 
Campbell, Lyman Trumbull, Ashbel Green, 
Ab".T»fi:<»r''ory Blair, George Hoadley, William C. 
v\ :iu\. K. T. Merrick, and A. P. Morse repre^ 
- "I Democrats. The result in the case 

of each State was a decision of the commission, 
by a vote of 8 to 7 — the vote following the line 
of party division in the body — that the certifi- 
cate of the electoral votes cast for Hayqs and 
Wheeler, the Republican candidate for Presi- 
dent and Vice President, was the certificate 
which contained the lawful electoral vote of 
said State, and that the other certificates were 
illegal and void. The Republican Senate con- 
curred in, this judgment in each ease, while the 
Democratic House of Representatives dissented. 
The decision of the commission, therefore, ac- 
cording to the terms of the statute, became 
irrevocable; the electoral votes were counted 
accordingly; and Rutherford B. Hayes and Wil- 
liam A. Wheeler were, found duly elected, by a 
majority of one electoral vote, respectively Presi- 
dent and Vice President for a term, of four years, 
from March 4, LS77. The controlling , question 
before the commission was whether—an electoral 
certificate being in form according to lawv, .as 
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those in favor of the Eepublican candidates 
were — ^it was competent for Congress or the 
com m ission to go behind the same and take 
evidence rnorrfvincr or explanatory [aliunde) in 
support of alleged irregularities and frauds 
committed before such certificate was issued. 
For the choice of Eepubliean electors in Louisi- 
ana had been accomplished only by the rejection 
of several thousand Democratic votes by a Re- 
publican returning board. Upon this question 
the Democrats in Corigr'\-'^ and in the com- 
mission took the ai[h'TtiMu\(', while the Re- 
publicans took the negative. There can hardly 
be a question that Mr. Tilden was morally en- 
titled to the presidency. The full proceedings 
of the commission were published as part iv, 
vol. v, of the Congressional Record of 1877. Con- 
sult: Rhodes, Mistory of the Vnited States from 
the Compromise of 1850, vol. vii (New York, 
1906) ; Haworth, The Hayes-Tilden Disputed 
Presidential Election of 1876 (Cleveland, 1906) ; 
Burgess, “The Law of the Electoral Count, 
Political Science Quarterly, vol. iii (1888). 

ELECTOBAL BEFOBIVT. In general, any 
improvement by law or custom in the manner of 

■ ' . '■ elections to public office. Specifically, 
; describes the movement of the last 

100 years for the purification of elections in 
Great Britain and the United States- 

It is of the utmost importance, in a state 
whose government rests wholly or in great part 
on popular suffrage, that public elections should 
be free and honest. When they are of this char- 
acter, public officials are true representatives of 
the people, and the legislation and policies which 
such officials adopt fairly reflect the popular 
will. The tendency, however, in every repre- 
sentative government is towards the control of 
nominating conventions and of elections by small 
bodies of men whose energies are chiefly directed 
to the manipulation of caucuses and party ma- 
chinery. While the great mass of electors are 
engrossed in the conduct of their private affairs, 
Hiese professional politicians, taking advantage 
of the popular apathy, dictate nominations to 
office, force party eonvenfiions to register their 
secret choices, and control the entire machinery 
of elections. 

Accordingly agitation for electoral reforms 
has usually been directed towards one of three 
ends : ( 1 ) a change in the qualifications of elec- 
tors; (2) securing to electors the free and 
effective expression of their choice of officers; 
(S) the punishment of those guilty of corrupt 
practices in connection with elections; 

1. Qualifications of Electors. Both in Great 
Britain and in the United States the state has 
treated the elective franchise as a privilege of 
its citizens, and not as' one of their natural 
rights. Hence it has bestowed' that privilege 
from time to time upon those, and those only, 
who it has been considered would use it wisely 
and for the best interests of the state. Public 
opinion concerning the proper qualifications of 
voters haS' undergone many changes dnrii^ the 
last 100' years. In the main these have been in 
the^toeetion of extending the frandbise to new 
classes ;of ^voters, of ; broadening the basis of the 
electorate. When the United Stated became in- 
dep^de®d;,’fSuffr%e’ was limited.' in>,every' one of 
the ^ecnnnionweaj^s ' to property » owners. In 
Mks^c^ueetts’flt*v^s*areqtiired not'onfy that the 
vbter'he ''©f asg^ ’ hfet thaset be the' owner of 
estate wcJth £60 sterling; or of a fredbold 
yielding £3 anaKUaJi ^CQim'5tIn/d7ew York it 


was’ necessary that he be seised of a freehold 
worth £20, or pay a rent of 40 shillings a year, 
and have his name on the list of taxpayers. 
South Carolina insisted upon the voter being a 
white freeman and freeholder and believing in 
the existence of a God and in a future state of 
rewards and punishment. 

During the last century, however, most of the 
States accepted the theory of universal man- 
hood suffrage, and extended the elective fran- 
chise to all male citizens of 21 years and up- 
ward, while a few of the States have granted to 
women also the privilege of voting. Although 
the tide of electoral reform in this country has 
set mainly in the direction of universal suffrage, 
in some States its purpose has been to impose 
restrictions upon the elective franchise. Cali- 
fornia, e.g., has enacted that no person who is 
unable to read the State constitution in the 
English language and write his name shall ever 
exercise the privilege of a State elector. Con- 
necticut and Massachusetts impose somewhat 
similar restrictions upon voters. Several of the 
Southern States have recently limited the suf- 
frage by imposing educational qualifications upon 
voters or by requiring them to pay certain taxes. 
This policy has for its prime object the dis- 
qualification of ignorant 'i ; negroes. 
In Louisiana persons are ; vote who 

do not possess the prescribed qualifications, pro- 
vided they were entitled to vote on Jan. 1, 
1867, or are sons or grandsons of persons thus 
entitled. The class thus excepted includes poor 
and illiterate whites. In some other Southern 
States the same end is effected through the 
L‘ of qualifications as to property and 
I ■-om which veterans, Federal and Con- 

federate, of the Civil War, as well as of earlier 
wars of the United States, are exempt. The 
chief reliance in the greater part , of the South 
for the exclusion of the negro vote consists in 
the administration of property and literacy tests 
general in their terms. 

.Snch restrictions as now exist upon male 
suffrage have given rise to very little popular 
agitation in recent years, although periodical 
motions are introduced in Congress to inquire 
into restrictions upon the negro vote in the 
South. Chief interest in the reform of suffrage 
qualifications centres in the question of woman^s 
suffrage. Since 1869 women have voted on equal 
terms with men in Wyoming. They possessed 
full suffrage, in 1914, in eight other States. See 
Woman Suffbage. 

In Great Britain the trend of electoral reform 
has followed the same general course as in the 
United States, although it has not yet reached 
the goal of universal manhood suffrage. The 
electorate has been extended several times, until 
it includes not only copyholders, leaseholders, 
and householders of premises of small values, 
but also men occupying lodgings of the yearly 
value of £10. As in the L'nited States, interest 
in electoral reform centres chiefly in .the * ques- 
tion of woman suffrage (q.v.). 

2. Protection of Voters. It is of prime im- 
portance that perfect freedom of choice should 
be secured to electors. : ^ Hence , the secret ballot 
has been substituted for the viva voce vote (see 
Ballot), and bribery and intimidatl^ui of •■!(■(- 
tors are treated as grave criminal ('iIV-ti-i **. "Nor 
only should the elector be allowed to exercise his 
frfee choice at the polls, hut that freedom ought 
not to be rendered, ineffective by the improper 
manipulation of caucuses or primaries, or by 
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giving to the voters of some districts undue ad- 
vantage over others. The caucus or primary is 
a meeting of the members of a particular politi- 
cal party or group for the purpose of nominating 
candidates for office within a prescribed district, 
or of electing delegates to larger conventions of 
the party, or of declaring party principles. These 
gatherings have often been controlled by un- 
scrupulona persons, who have not hesitated to 
resort to fraud and violence. In order that the 
party caucus or primary should reflect the views 
of the majority of the party electors of the 
district, statutes have been enacted in several 
States surrounding those voluntary gatherings 
with many of the legal safeguards which protect 
general elections. The place and time for the 
caucus or primary are fixed by law, the manner 
of registration and voting is prescribed, and 
severe criminal penalties are affixed to fraudu- 
lent or violent manipulations of these meetings. 
In most States primary laws apply only to State 
and local elections. A few States, however, have 
laws providing primary elections for presiden- 
tial candidates also, and in 1912 the presidential 
primary was employed in several States through 
the action of the party organization. 

While this legal regulation of the primary has 
done much to mitigate its evils, it is still open 
to the objection that it leaves the control of the 
nominating system in the hands of the party 
managers and practically excludes the inde- 
pendent voter f'Tiii . X' T( any considerable 

influence in the l-'^ rh n (,f cjuididates for public 
ofiBce. The recent increase in the number of 
independent voters has given them new weight 
in politics, and they are now demanding a 
further reform, which has in contemplation the 
substitution of “direct” for primary and caucus 
nominations. This is to be effected by per- 
mitting a specified num^' ■'■f ' ’ • ter a 

to place a candidate in ■ ■ : ‘ by 

a written declaration signed by them, and with- 
out the intervention of the machinery of cau- 
cuses and conventions now employed. Several 
Western States have laws favoring direct nomi- 
nations, but since these laws do not interfere 
with party tickets, their chief effect has been 
to facilitate the candidacy of independents with- 
out seriously impairing party control. A de- 
vice that has recently been introduced for the 
purpose of reducing party influence over elec- 
tions is that of preferential voting. By this 
device the voter registers not only his first 
choice, but his second, third, etc., for each elective 
office. If no candidate has a majority of first 
choices, second choices are canvassed and given 
full weight in determining the outcome. Various 
devices for determining the relative preference 
of the voters are in use. The plan in its various 
modifications is in use in West Australia (1907), 
South Africa (1909), Grand Junction, Colo. 
(1909), Spokane (1911). Several other cities 
have adopted the plan. See Municipal Gov- 
EEtNMENT. 

A flagrant example of the control of elections 
by corrupt party managers forrni'riy afi't>r(h-l 

by the pocket and rotten boi'ongh< of J'.ngland, 
triiich were disfranchised by ihe Keform Bill of 
1832. These were boroughs (having the right 
to elect members of Parliament) that were con- 
trolled by nonresident noblemen, either by reason 
of their landed proprietorship or of their pur- 
of the electors. In many of them the 
nunffier of votears was very small. For example, 
the borough of Gcatton had but seven electors. 
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and that of Old Sarum but one — ^the keeper of an 
alehouse. When Lord Russell introduced his 
Reform Bill in 1831, 90 members of Parliament 
were returned by with less than 50 

votes each, and a ' ^ \ the House of Com- 

mons was elected by 15,000 out of 3,000,000 male 
adults. One peer controlled boroughs which sent 
up 11 members of his choice to the House of 
Commons, while some of the great manufactur- 
ing centres had no representation in Parliament. 
The Reform Bill disfranchised 56 of these rotten 
boroughs and made a new distribution of parlia- 
mentary representatives throughout the kingdom. 

The Fifteenth Amendment to the Federal Con- 
stitution provides that “the right of the citizens 
of the United States to vote shall not be denied 
or abridged by the United States or by any 
State on account of race, color, or previous con- 
dition of servitude,” and vests Congress with 
power to enforce this provision by appropriate 
legislation. The Fourteenth Amendment pre- 
scribed, as the penalty for the abridgment of 
the right to vote by a State, reduction in the 
representation in Congress of that State. Al- 
though several States have in effect deprived 
negro citizens of the right to vote, Congress has 
enacted no legislation to enforce this constitu- 
tional provision. 

3. Corrupt Electoral Practices. The most 
heinous of these are false personation and re- 
peating by voters, and bribery and intimidation 
by candidates for office or their partisans. Both 
in Great Britain and in the United States re- 
peated efforts have been made by legislators to 
eradicate these practices, but without entire suc- 
cess. Perhaps the most comprehensive and rigor- 
ous piece of legislation of this sort is the British 
Corrupt Practices Act of 1883, with its amend- 
ments. Its principal features are: ( 1 ) the severe 
penalties inflicted upon those guilty of false per- 
sonation at the polls or of voting more than once 
at the same election, as well as upon all who in- 
dulge in the intimidation, undue influence, or 
bribery of voters ; ( 2 ) the restriction within very 
narrow limits of the employment of paid agents, 
clerks, messengers, and others by candidates or 
election committees; (3) the prescribing of a 
fixed scale of lawful expenditures by candidates 
and committees ; ( 4 ) requiring a full and correct 
account of such expenditures. Several of the 
United States have laws of a similar character. 
Although none of them are as sweeping or as 
effective as the British act, their results have 
been beneficial. 

Some of the grosser forms of fraud at elec- 
tions, such as the use of fraudulent and tissue 
ballots and the stuffing of ballot boxes, have 
been rendered obsolete by the adoption of the 
Australian ballot, and the assumption by the 
State of the duty of furnishing an official bal- 
lot in place of the party ballot formerly provided 
by the several party organizations. 

The provision for the retirement of an elective 
officer before the expiration of his term of office, 
known as the “recall,” has been widely discussed 
and has gained heaidway in the last few years. 
By this plan a petition signed by a certain pro- 
portion of the voters in the previous election can 
bring about another election to determine 
whether an accused officer shall be retained or 
another elected. The plan was first otficially 
adopted in the Los Angeles charter of 1902. 
The device was soon adopted by a considerable 
number of California cities. In 1908 the recall 
was adopted by State constitutional amendment 
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in Oregon. California (1911) and Arizona 
(1912) also amended their constitutions to pro- 
vide for the recall. The device has been widely 
adopted in city charters. See Eecall. 

Within the last few years a movement known 
as the **^short ballot’’ has made considerable 
headway, especially in connection with the com- 
mission form of government for towns and 
cities. (See Municipal Go\^nment.) This 
is an attempt to reduce the number of elective 
officers by reducing the offices to be filled 
at one election to a reasonable number. The 
idea of this plan is to simplify the voters’ 
task and thus make possible a more intelligent 
and more honest use of the ballot. See Ballot; 
CoBRUPT Peactices; Election; Voting Ma- 
chine; Initiative and Referendum. Consult: 
Bishop, Colonial Elections (ISTew York, 1893) ; 
Ballinger, ‘Nominations for Elective Office (ib., 
1897) ; Stiircks, Primary Election Legislation 
(ib., 1898) ; Ward, Treatise on the Laio Relat- 
ing to Parliamentary and Municipal Elections 
(2d ed., London, 1886) ; Wilson, The State (New 
York, 190^) ; id-. Constitutional Government in 
the United States (ib., 1908) ; Commons, Pro- 
portional Representation (ib., 1907) ; Loose Leaf 
Digest of Short Ballot Charters (ib., 1911) ; 
Bacon and Wyman, Direct Elections and Lam 
Making hy Popular 'Vote (Boston, 1912). 

ELECT OBAL VOTES. The votes cast by 
presidential electors in the United States for 
the presidential and vice-presidential candidates. 
The candidates for the two offices were not voted 
for separately until after 1805, before which 
time the candidate receiving the largest total 
number of votes at any given election was 
declared President, and the one receiving the 
next largest number the Vice President. The 
electoral votes cast in the various campaigns 
since 1789 have been as follows: In 1789: 
C('orgo WM.>iliiiigton, 69; John Adams, 34; Sam- 
uel l liintington. 2; John Jay, 9; John Hancock, 
4; Robert H. Harrison, 6; George Clinton, 3; 
John Rutledge, 6; John Milton, 2; James Arm- 
strong, l-Mward Telfair, and Benjamin Lincoln, 
each, 1. In 1793: George Washington, 132: 
John Adams, 77; George Clinton, 50; Thomas 
Jefferson, 4; Aaron Burr, 1. In 1797: John 
Adams, 71; Thomas Jefeson, 68; Thomas 
Pinckney, 59; Aaron Burr, 30; Samuel Adams, 
15; Oliver Ellsworth, 11; George Clinton, 7; 
John Jay, 5; James Iredell, 3; Samuel Johnston, 
George Washington, and John Henry, each, 2; 
Charles C- Pinckney, 1. In 1801: Thomas Jef- 
ferson and Aaron Burr, each, 73; John Adams, 
65;^C. C. Pincknev, 6-1; John Jay, 1. In 1805: 
for President, Thomas JofTorson, 162; C. C- 
Pinckney, 14 ; for Vice President, George Clinton, 
162; Rufus King, 14. In 1809: for President, 
James Madison, 122; C. C. Pinckney, 47; 
George Clinton, 6; for ‘Vice President, George 
Clinton, 113; Rufus King, 47; John Langdon, 9; 
James Monroe, 3; and James IVIadison, 3. In 
1813: for President, James Madison, 128; Be 
Witt Clinton, 89; for Tice President, Elbridge 
<^rry, 131; Jared Ingersoll, 86. In 1817: for 
Preisideivty James Monroe, 183; BufuS King, 34; 
for ^President, Baniel B. Tompkins, 183; 

Johnv E. Howard, 22; James Ross^ 5; John 
Maarskall, 4; 'iRobert G. Harper, 3. In 1821: 
for R¥esiSm^^ Janies Monroe, 231; John Q. 
Adams; 1; for 'Vice President, Daniel D, Tomp- 
kins 218.; Bleh^axd ^ Sl^cktons, S; Baniel Rodney, - 
4; Robert G.. Harper;. Ridkard Bush, each, 1. 
In 1825 : for Pr^sidenty John Q. 44ams, 84 ; Wil- 


liam H. Crawford, 41; Andrew Jackson, 99; 
Henry Clay, 37 ; for Vice President, John C. 
Calhoun, 182; Nathan Sanford, 30; Nathaniel 
Macon, 24; Andrew Jackson, 13; Martin Van 
Buren, 9; Henry Clay, 2. In 1829: for Presi- 
dent, Andrew Jackson, 178; John Quincy Adams, 
S3; for Vice President, John C. Calhoun, 171; 
Richard Rush, 83; William Smith, 7. In 1833: 
for President, Andrew Jackson, 219; Henry 
Clay, 49; John Floyd, 11; William Wirt, 7; 
for Vice President, Martin Van Buren, 189; 
John Sergeant, 49; William Wilkins, 30; Henry 
Lee, 11; Amos Ellmaker, 7. In 1837: for Presi- 
dent, Martin Van Buren, 170; William H. Har- 
rison, 73; Hugh L. White, 26; Baniel Webster, 
14; Willie P. Mangum, 11; for Vice President, 
Richard M. Johnson, 147; Francis Granger, 77; 
John Tyler, 47; William Smith, 23. In 1841: 
for President, William H. Harrison, 234; Martin 
Van Buren, 60; for "Vice President, John Tyler, 
234; Richard M- Johnson, 48; Lyttleton W. Taze- 
well, 11; James K. Polk, 1. In 1845: for Presi- 
dent, James K. Polk, 170; Henry Clay, 105; for 
Vice President, George M. Balias, 170; Theodore 
Frelinghuysen, 105. In 1849: for President, 
Zachary Taylor, 163 ; Lewis Cass, 127 ; for Vice 
President, Millard IFillmore, 163; William O. 
Butler, 127. In 1853: for President, Franklin 
Pierce, 254; Winfield Scott, 42; for Vice Presi- 
dent, William R. King, 254; William A. Graham, 
42. In 1857: for President, James Buchanan, 
174; John C. Fremont, 114; Millard Fillmore, 8; 
for Vice, President, John C. B**.-' ki -i • *(:ge. 174; 
William L. Bayton, 114; A. J. S. In 

1861: for President, Abraham Lincoln, 180; 
John C. Breckenridge, 72; Stephen A. Doug^las, 
12; John Bell, 39; for Vice President, ’Ronnihsil 
Hamlin, 180; Joseph Lane, 72;^ Hersehel V. 
Johnson, 12; Edward Everett, 39.* In 1865: for 
President, Abraham Lincoln, 212; George B. Mc- 
Clellan, 21; for Vice Andrew Johnson, 

212; George H. Pendleton, 21. In 1869: for 
President, Ulysses S. Grant, 214; Horatio Sey- 
mour, 80; for Vice President, Schuyler Colfax, 
214; Frank P. Blair, Jr., 80. In 1873: for Presi- 
dent, Ulysses S. Grant, 286; Thomas A. Hen- 
dricks, 42; B. Gratz Brown, 18 (Horace Greeley 
having died in November, 1872) ; Charles J. 
Jenkins, 2; David Davis, 1; for Vice President, 
Henry Wilson, 286; B. Gratz Brown, 47; G. W. 
Julian, A. H. Colquitt, each, 5; J. M. Palmer, 
T. E. Bramlette, each, 3; W. S. Groesbeck, W. 
B. Machen, N. P. Banks, each, 1. In 1877 : for 
President, Rntherford B. Hayes, 185; Samuel J. 
Tilden, 184; for Vice President, William A. 
Wheeler, 185; Thomas A- Hendricks, 184. In 
1881: for President, James A. Garfield, 214; 
Winfield S. Hancock, 155; for Vice President, 
Chester A. Arthur, 214; William H. English, 
155. In 1885: for President, Grover Clevdand, 
219; James G. Blaine, 182; ioT Vice President, 
Thomas A Hendricks, 219; John A. Logan, 182. 
In 1889: for President, Benjamin Harrison, 233; 
Grover Cleveland, 168; for Vice President, Levi 
P. Morton, 233; Allen G. Thurman, 168. In 
1893: for President, Grover Cleveland, 277 ; Ben- 
jamin Harrison, 145 ; J. B. Weaver, 22; for Vice 
President, A. E. Stevenson, 277; W. Reid, 145; 
J. G. Field, 22. In 1897: for President, William 
McKinley, 271; William J. Bryan, 176; for Vice 
President, Garret A. Hobart, 271 ; Arthur Sewall, 
149; Thomas E. Watson, 27. In 1901 : for Presi- 
dent, William McKinley, 292 ; William J. Bryan, 
155 ; for Vice President, Theodore Roosevelt, 292 ; 
A. E. Stevenson, 155. In 1904: for President 
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Theodore Rooseyelt, 336; Alton B. Parker, 140; 
for Tice Prcsidchit, C. W. Fairbanks, 336; EC. Gr, 
Bavis, 140. In 1908: for President, William El. 
Taft, 321; William J. Bryan, 162; for Vice 
President, James S. Sherman, 321; John W. 
Kern, 162, In 1912: for President, Woodrow 
Wilson, 435: Theodore Boosevelt, 88; William 
H. Taft, 8 ; for Vice President, Thomas R. Mar- 
shall, 435; Hiram Johnson, 88; Nicholas M. 
Butler, 8. Consult: McClure, Our Presidents 
(New York, 1905) ; Stanwood, History of the 
Presidency, from 1788 to 1897 (Boston, 1898, 
1912) ; History of the Presidency from 1897 to 
1912 (lb., 1912). 

ELECTORS; Geemaist Imperial (Lat., from 
eligere, to choose). In the Holy Roman Empire, 
the college of lay and ecclesiastical princes in 
whom the right of choosing the King of the 
Romans was vested. With the extinction of the 
Carolingian line after the breaking up of the 
Empire of Charles the Great, the kingship in 
Germany became elective, the right of election 
residing" in certain of the great feudatories, 
though just in whom or on what grounds is not 
clear from the early mediaeval accounts. An 
electoral body is vaguely mentioned in chronicles 
of 1152, 1198, and 1230. The electoral college 
was hrst clearly defined in 1356 in the Golden 
Bull, a constitution for the Holy Roman Empire, 
issued by the Emperor Charles IV. This docu- 
ment also prescribed the exact form and manner 
of election of the '^King of the Romans and 
future Emperor.” Its statements seem to indi- 
cate that the right of election had been attached 
to certain hereditary offices in the Imperial 
Court, as each prince elector is associated with 
such an office. The electors were the Archbishop 
of Mainz (A^ayenee), Arch-Chancellor of the 
Holy Empire for Germany; the Archbishop of 
Cologne, Arch-Chancellor for Italy; the Arch- 
bishop of Treves (Triers), Arch-Chancellor for 
the Gallic Provinces and Arles ; the King of 
Bohemia, Arch-Cupbearer; the Count Palatine 
of the Rhine, Arch-Steward; the Duke of Sax- 
ony, Arch-Marshal; and the Margrave of Bran- 
denburg, Arch-Chamberlain. The German Princes 
held that an election as King of the Romans by 
the German electors was also an election as 
Eioly Roman Emperor; but the popes contended 
that they alone, as vicars of God, could bestow 
the Imperial dignity. The Peace of Westphalia 
(1648) created- an eighth electorate for the 
heirs of the Count Palatine, F!rederick V, who 
had been despoiled of his electorate in Behalf of 
the Duke of Bavaria in the Thirty Years’ War. 
A ninth, that of Brunswick-Liineburg, was cre- 
ated in 1692, and fully established in 1710, as 
the electorate of Hanover. In 1777 the in- 
heritance of Bavaria by the Elector Palatine 
restored the number to eight. In 1803, just 
before the dissolution of the Holy Roman Em- 
pire, the number was increased. From the fif- 
teenth century the electors constituted a separate 
college in the . Imperial Diet. Consult Bryce, 
The Holy Roman Empire (London, 1892). The 
Golden Bull is translated in Henderson, Select 
Historical Documents of the Middle Ages (ib.,, 
1892). See Holy Roman Empire. 

EliECTTRA (Lat., from Gk. ’HXe/rrpa). In 
Greek legend: 1. The daughter of Agamemiion 
and Cly^mnestra, and the sister of Orestes and 
Iphigenia. While Agamemnon was absent at 
the siege of Troy, his cousin ^gisthus corrupted’ 
Clytemnestra and, on the great leader’s return, 
assisted her in murdering him. Eleetra, alarmed 


for the safety of Orestes ( q.v. ) and desiring to 
have in him an avenger, contrived to send him 
to his uncle Strophius, King of Phocis. There 
he met^Pylades and formed with him the friend- 
ship so famed in story. By Pylades Eleetra was 
mother of Strophius and Medon. ^ Her experi- 
ences are recounted by ^Esehylus in the Choe- 
phoroiy by Sophocles in Eleetra, by Euripides 
in the three dramas Eleetra, Orestes, and Iphi- 
genia among the Tauri, by Racine in Eleetra, 
and by Goethe in Iphigenie auf Tauris. Consult 
the introduction to the edition of Sophocles’ 
Eleetra, by Jebb (Cambridge, 1894). 2. One of 

the Pleiades, daughter of Atlas and Pleione, and 
mother, bv Zeus, of Dardanus (q.v.). 

EliECTBICAL ENGINEERS, American 
Institute of. This is a national engineering 
society, with headquarters in New York, organ- 
ized in 1884. Its objects are to advance the theory 
and practice of electrical engineering and the 
arts and sciences connected with the utilization 
of electricity. The total membership, Jan. 31, 
1914; was 7705, classified thus: honorary, 4; 
fellows, 432; members, 1009; associa^tes, 6260, 
Meetings are held monthly in New York, and at 
various times in 30 principal cities of the United 
States and Canada where sections are main- 
tained, and at 47 institutions of learning in the 
United States and Canada where branches have 
been organized. The institute publishes the Pro- 
ceedings (monthly) and the Transactions (annu- 
ally). 

ELECTRICAL MACHINE (from electric, 
from Lat. elect rum, Gk. rfkBKrpov, eleJetron, 
amber; connected with ifkiKrajp, elehior, bright 
sun, Skt. arka, sun, from arc, to shine). An 
instrument which generates electricity by fric- 
tion or by the inductive action of one set of 
conductors on another. It is believed that the 
earliest-known form was that of Otto von 
Guericke, which is described and illustrated in 
his work Experiment a Nova (Amsterdam, 1672), 
a drawing from which is reproduced in Fig. 1. 
It consisted of a ball of sulphur mounted on an 
axle which could be revolved. The dry hand of 
the experimenter was placed in contact with the 
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sulphur sphere, which was electrified by the 
friction thus developed. In Gravesande^s 
Elementa (1720) is described an electrical ma- 
chine, where the ball of sulphur is replaced by a 
hollow glass sphere which is rotated by means of 
cords or belts connected with a wheel and crank. 
Int this apparatus threads are provided which are 
attracted to the charged sphere to show its 
electrification. In 1744 the electrical machine 
was improved by Bose, of Wittenberg, who in- 
troduced a metallic conductor, by means of 
which the electricity could be conducted from 
the sphere to the earth and produce a spark 
on its way. In the same year Winkler^ of 
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Leipzig, devised a macliiiie with a cylinder of 
glass instead of a sphere and substituted for the 
hand two pieces of wool or leather to rub 
against the glass. Subsequent developments 
in the eighteenth century included devices to 
rotate the cylinder, coliecting combs or con- 
ductors with points, the use of amalgam on the 
rubbing surfaces, and, finally, the substitution 
of a disk of glass for the cylinder and sphere 
previously employed. 

In its simple form the frictional machine, as . 
these early pieces, of apparatus were termed, is 
shown in Pig. 2. The glass disk is electrified 
by the friction of the rubber and the silk flaps, 
and a positive charge on the glass is pro- 
duced, which escapes at the rings or points 
to the prime conductor, where it can be used 
to charge a Leyden jar or perform other experi- 
ments, vsrhile the negative charge produced on 
the rubber passes to the ground. Nearly all 
forms of frictional machines have been rendered 



Pig. 2. siMvnB frictional machinb. 


obsolete and their place taken by infl^nce ma- 
chines, whose action is far more effective and is 
less dependent on the dryness of the atmosphere. 
Of the influence machines which are extensively 
used, those of Tdpler, Wimshurst, and Holtz, 
wiih improvements added by other physicists 
and instrument makers, are the leading types. 
Their action is based on the principle of the 
electrophorus (q.v.), where a charged body is 
used to charge a conductor which is under its 
influence. If a conducting body is brought near 
a substance which is electrified and then is 
touched so that a path of escape is provided for 
electricity of the same nature as the original 
charged body, a charge is communicated to the 
conductor. The influence machine accomplishes 
this automatically instead of requiring contact 
to be made with the finger, as in the case of the 
electrophorus. In the Tdpler machine there are 
two glass plates, one of which is capable of 
revolution and is provided with a number of 
pieces of tinfoil attached to its surface;, with 
small buttons of metal in the centre of each, 
while the other disk is fixed and has cemented 
to it^two pieces of tinfoil, which are termed field 
plates. A slight charge is given to oiie of iihese 
field plates, and the movable disk is then re- 


volved so that when one of its tinfoil disks, or 
carriers, comes opposite the field plate, it is 
charged inductively, since contact is made by 
a brush of fine brass wire which permits the 



Fig. 3. wimshurst influence machine. 


escape of the electricity of the same kind as 
the charge of the field plate. The carrier thus 
charged then passes the collecting combs, where 
it communicates to them a portion of its charge, 
and is then discharged by a neutralizing brush 
similar to that with which contact was first made 
and connecting with the field plate, thus increas- 
ing its charge. The same process takes place at 
opposite side of the plates; only the kind of 
electricity is changed, with the result that tbe 
process is continuous. The electricity from the 
collecting combs passes to Leyden jars, where it 
is collected. In the Wimshurst machine, which 
is shown in Fig. 3, both plates are movable, 
revolving in opposite directions. Each plate 
carries a series of tinfoil sectors which not only 



Fig. 4. HOLTZ ELECmtlCAL MACHINE. 


serve as carriers of the charges, but also as in- 
ducting plates. The brushes and collecting combs 
possess essentially the same functions as in the 
Topler machine. In tbe Holtz machine, shown 
in ^Fig. 4, there are two ' glass plates, one of 
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which is solid and mounted on an axle capable 
of revolution, while the second plate is fixed 
and has a central opening through which the 
axle passes, and two windows through which 
pointed strips of paper project so that they are 
in contact or nearly in contact with the re- 
volving plate. Below the window on the fixed 
plate are attached two pieces of varnished paper 
connected with the points, which serve as field 
plates, and opposite to* these plates on the 
farther side of the revolving disk are the col- 
lecting combs. One field plate is charged by 
contact with an electrified body, such as a piece 
of hard rubber, and the electricity of the same 
kind, in this case negative, is driven from the 
opposite side of the revolving plate at the combs, 
leaving the glass plate with a positive charge. 
The plate thus charged revolves and the charge 
is brought opposite the field plate on the other 
side. Here negative electricity is drawn from 
the combs, leaving that knob of the prime con- 
ductor with a positive charge, while a positive 
charge is also given to the field plate. The in- 
ductive effect becomes greater as the disk is 
revolved, and as a result we have one set of field 
plates and the combs and conductors opposite 
them charged positively, while the others are 
negatively charged. The knobs of the conductors 
are at first in contact, but after a few revolu- 
tions of the disk they may be separated and a 
series of sparks produced whose length can be 
increased as long as the difference of potential 
is sufficient to overcome the air gap. 

In a number of these electrical machines 
plates of rubber or vulcanite are substituted for 
glass disks; and the effect is also intensified by 
increasing the number of disks carried on the 
same axle, fogcfhcr with the combs, conductors, 
and other a-ppliarict-s. In the best of these 
machines sparks over a foot in length are ob- 
tained. In electrical machines, as in the ease of 
all apparatus where electricity at high potential 
is used, the greatest care must be observed in 
insulating the different parts and conductors. 
Particularly, all glass parts on which the mois- 
ture of the atmosphere is likely to settle must 
be covered with shellac, varnish, or paraffin. 
Electrical machines are available for many ex- 
periments in static electricity, but save for ig- 
niting gas jets and for use in electrotherapeutics 
they have few practical applications in ordinary 
life. They will be found described in a simple 
manner in S. P, Thompson, Elementary Lessons 
in Electricity and Magnetism (New York, 1902). 
An interesting historical discussion is given in 
Gerland and Traumiiller, Geschichte der phy- 
sikalischen Experimentierkunst (Leipzig. 1899). 
The advanced student may consult witli profit 
the various volumes of the Annalen der Physik, 
and such treatises as Miiller-Pouillet Pfaundler, 
Lehrhuch der Physik, vol. iii (Brunswick, 1888- 
90) ; Wiillner, Lehrhuch der experimental Physik 
(Leipzig. 1895) ; Gustav Wiedeman, Die Lehre 
von der El cctricit at (Brunswick, 1882-85). See 
pLECTinCITY: Electropt-iorus. 

ELECTRICAL RESISTANCE. See Resist- 
ance, Electrical. 

ELECTRICAL TTNTTS. In order to express 
by numbers the amounts of the different electric 
and magnetic quantities, various units or stand- 
ards of comparison are necessary. They are all 
based upon th,e definition of a unit electrical 
charge and of a unit magnetic pole. 

The C. Qv S,; .Electrostatic System starts 
with the following definition: A unit electric 


charge is such a one that, if two particles of 
matter, placed in a vacuum at a distance of one 
centimeter apart, are each charged with a unit 
charge, the force of action of one on the other 
will be one dyne. Based on this definition are 
the* following units : Two points are at a unit 
difference of potential if it requires one erg to 
carry a unit charge from one point to the other. 
The capacity of a condenser is unity if, when 
charged to a unit difference of potential, there 
is a unit charge on each plate of the condenser. 
A unit current is such that, if it flows for one 
second, an electric charge equal to unity is 
carried. On this unit current all the magnetic 
quantities could be based, 

Tlie C. G, S. Electromagnetic System starts 
with the following definition: A unit magnetic 
pole is such that, if two such poles are at a dis- 
tance apart of one centimeter in a vacuum, the 
force of action of one on the other is one dyne. 
On this definition is then based that of a unit 
electric current; viz., it is such a current that, 
if it is flowing through a linear conductor bent 
in the form of a circle of radius r cm., the force 
on a unit magnetic pole placed at the centre of 
the circle is 2 tt /r, where, as usual, tt = 3.14159. 
A unit quantity is, then, the charge carried by a 
unit current in one second, and to this can be 
referred units of potential and capacity; a unit 
electromotive force between two points is such 
that it requires one erg to carry a unit quantity 
between them, or if a unit current is flowing 
between them an amount of energy equal to one 
erg is set free in one second; a linear conductor 
of unit resistance is such that, if a unit electro- 
motive force is applied at its ends, a unit cur- 
rent will be produced; a unit, of induction is 
the induction in a circuit when the electromotive 
force induced in this circuit is unity while the 
inducing current varies at the rate of a unit 
current per second. 

Experiments have established the connection 
between the units for the same quantity in the 
two systems. Emowing this ratio for any quan- 
tity, e.g., electric current, it may be at once de- 
duced for the others. It is thus established that 

Electrostatic unit Electromagnetic unit 

of quantity or current = of quantity or current-r-^? 
of potential or E.M.F. == of potential or E.M.E.Xv 
of cap aci ty =: of cap acity 

where v = S X 10^^ or 30,000,000,000, very ap- 
proximately. This is the same number as that 
expressing the *i‘\ «•" I*:.'’ i, si > if -hould be 
according to * '.• lii.r'i i i c i'.^ of light, 
which identifier, i." with the 

medium servini ! ‘c ■■■■■■■.■.' ..i disturb- 
ances due to \\\ 'i-. .:-.i. .--r* Light; 

Electricity. 

These C. G. S. electromagnetic and electrostatic 
units are, in nearly every case, of inconvenient 
magnitude for practical purposes; and, further, 
their definitions are not such as lead easily and 
directly to methods of measurement. Conse- 
quently certain so-called “practical units^’ have 
been adopted which are of convenient magnitude 
and hear simple relations to the absolute units 
so far as possible. The following are these 
practical units, as deflued at the London Con- 
ference of T908: The unit of resistance shall 
be wbat is known as the international ohm, 
which is substantially equal to 1,000, 000;(>00 
units of resistance of the eentimeter-gram-s^cond 
system of electromagnetic units, and is repre- 
sented by the resistance offered to an unvarying 
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electric current by a column of mercury at the 
temperature of melting ice, 14.4521 grams in 
mass, of a constant cross-sectional area, and of 
the length of 106.3 centimeters. (This would 
require a cross section of 1.00003 square milli- 
meters, according to the accepted value for the 
density of mercury.) One million ohms, i.e., 10® 
ohms, is called a megohm. 

The unit of current shall be what is known 
as the international ampere, which is 0.1 of the 
unit of current of the eentimeter-gram-second 
system of . ■ i rb units, and is the prac- 

tical equivalent of the imvarying current, which, 
when passed through a solution of nitrate of 
silver in water, in accordance "with standard 
specifications (see Ampere), deposits silver at 
the rate of 0.001118 of a gram per second. One 
thousandth of an ampere is called a milliampere. 

The unit of electromotive force shall be what 
is known as the international volt, which is the 
electromotive force that, steadily applied to a 
conductor whose resistance is one international 
ohm, will produce a current of an international 
ampere, and is practically equivalent to 
of the electromotive force between the poles or 
electrodes of the cell known as a normal cadmium 
Weston cell, at a temperature of 20° C-, and pre- 
pared in the manner described in the standard 
specification. See Volt. 

The unit of quantity shall he what is known 
as the international coulomb, which is the quan- 
tity of electricity transferred by a current of 
one international ampere in one second. See 
Coulomb. 

The unit of capacity shall be what is known 
as the international farad (see Farad), which 
is the capacity of a condenser charged to a po- 
tential of one international volt by one inter- 
national coulomb of electricity. One-millionth 
of a farad is called a microfarad. 

The unit of work shall be the joule, which is 
equal to 10,000,000 units of work in the centi- 
meter-gram-seeond system, and which is practi- 
cally equivalent to the energy expended in one 
second by an international ampere in an inter- 
national ohm. 

The unit of power shall be the watt, which is 
equal to 10,000,000 units of power in the centi- 
meter-gram-second system, and which is practi- 
cally equivalent to the work done at the rate of 
one joule per second. One thousand watts is 
called a kilowatt. 

The unit of induction shall be the henry, which 
is the induction in a circuit when the electro- 
motive force induced, in this circuit is one inter- 
national volt, while the inducing current varies 
at the rate of one ampere per second. Consult 
Circulars of the United States Bureau of Stan- 
dards (Washington, D. C.). See Henry, 

EI/ECTBIC ABC. The eifeet produced when 
an electric current is maintained between two 
electrodes or terminals at a gap or opening in 
the circuit. This phenomenon involves th<‘ i)ro- 
duction of light and the generation of heat, and 
consequently the arc is employed for purposes 
of illumination as well as for producing high 
temperatures- The arc is distinguished from a 
spark in that the latter is of extremely brief 
duration and has a disruptive character, whereas 
in ftiie' case of the arc the vapor produced by the 
yoIattliiEation of the extremity of the electrodes 
is rai^d to U high temperature and forms a path 
across which a continuous discharge takes place. 
Sir Humphry Ds^vy in 1800 exhibited to the 
Boyal Institution apparatus where a continuous 


spark was produced in a gap between two pointed 
pieces of charcoal, whether they were in air, or 
m water, or some other liquid. In 1808 Davy, 
by using a battery of 2000 elements, produced 
an arc nearly 4 inches in length. In 1843 carbon 
conductors formed from gas coke instead of char- 
coal were made use of by Foucault, and later 
\arious substances were introduced into the 
carbons in order to increase the length of the 
are and make it more steady. 

The first essential of an are is an electric cur- 
rent of sufiScient tension to force its way across 
the gap or opening where the arc is to be pro- 
duced. Unless there is a very large difference 
of potential on both sides of the gap, there must 
first be contact between the two carbons or other 
electrodes while the current passes, and then 
after they have been separated the arc will be 
produced. As the terminals are separated, a 
minute spark is produced, and a part of the 
carbon or other material is volatilized and made 
conducting- The heat thus produced is so in- 
tense that it is necessary to employ electrodes 
of a highly refractory material in order to pre- 
vent their melting or too rapid vaporization, 
and it is for this reason that use is made of 
carbon terminals. The are can- be produced by 
either an alternating or direct current from a 
battery or dynamo. A pressure of about 45 volts 
is required to maintain an arc between carbons 
in the open air; if the carbons are inclosed so as 
to prevent the escape of the carbon vapor formed, 
as in the modern inclosed arc lamps, a pressure 
of about 75 volts is required. The current 
varies with the size of the carbons, in commercial 
practice about 10 amperes for the open arc and 
6.5 amperes for the inclosed type. The carbons, 
when used for lighting, are generally placed 
vertically one above the other, and the positive 
carbon is distinguished by the formation of a 
crater, which is the most brilliant source of 
light as well as the place of most intense heat, 
being at a temperature of about 350Q° C. 
(Violle), The negative carbon takes a pointed 
shape, but is consumed only one-half as rapidly 
as the positive. Both carbons are incandescent 
at their tops, and from these sources consider- 
able light is emitted, though about 85 per cent 
of the total amount comes from the crater just 
mentioned. The arc itself furnishes only about 
5 per cent, while the remaining 10 per cent comes 
from the negative carbon. The arc is affected 
by the magnetic influences, and the bow-shaped 
arc is produced with vertical carbons by the 
action of the earth’s magnetism. It was from 
this curved appearance that the arc took its 
name. Many interesting effects take place in 
the are, one <;f wiiicli is rho change from carbon 
to graphite experienced in the electrodes of are 
lamps. The composition of the light furnished 
by the electric arc varies with the material of the 
electrodes and even with different qualities of 
carbon. However, the light in general resembles 
sunlight, butis richer in violet rays. An electric 
arc formed between carbon electrodes will be 
found to consist of a central portion of violet 
hue, which is doubtless Uie vapor of the carbon 
rendered incandescent at the crater. Surround- 
ing this is a non luminous portion where a dark 
■flame indicates that the oxygen of the external 
air is being combined with the carbon and car- 
bon monoxide produced. Outside of this is a 
luminous fl.ame where the carbon monoxide is 
further oxidized and carbon dioxide formed. 
The character of the arc found between carbon 
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electrodes impregnated with certain metallic 
salts — the so-called - are” — is quite 

diUerent. In such art ■ . • flame itself is 
rendered intensely brilliant by the luminosity 
of these metallic vapors, due to the great heat 
of the arc, and only a very small portion of 
the light comes from the crater. Such ares give 
from three to five times the illumination of an 
ordinary arc. The color of the light depends on 
the salts used, but is usually a warm orange 
yellow. A luminous arc lamp used extensively 
has an arc between a stationary copper electrode 
and a lower magnetite electrode. There are also 
certain substances which can be used as elec- 
trodes between which an are can be established 
with but a comparatively slight elevation of tem- 
perature, but with an arc fiame of great lumin- 
osity. In this class belong most vacuum arcs, 
such as the mercury arc, which is the source of 
light in the Cooper-Hewitt Mercury Lamp. The 
color of this light is a decided greenish blue, 
which largely offsets the advantages resulting 
from the high efficiency of the lamp. 

For a description of the mechanical features 
of the various forms of arc lamps and the ap- 
paratus used in the various arc-lighting systems, 
see the articles on Electric Lighting, Dvxamo- 
Electbio Machinery, and Transformer. The 
application of the are in the production of high 
temperatures for •*' N ■ ‘ ’ esses is dis- 
cussed in the ar* ■ * . Furnaces. 

For a fuller description of the electric arc in 
reference to practical conditions in electric 
lighting, see Crocker, Electric Lightirug, vol. ii 
(New York, 1901). A popular treatise on elec- 
tricity, in which some attention is paid to the 
are and its phenomena, is Thompson, Elementary 
Lessons in Electricity and Magnetism (New 
York, 1901). Consult also Ayrton, The Electric 
Arc {8th ed.. New York, 1908) ; American Band- 
hook for Electrical Engineers, ed. by Pender 
(New* York, 1914). 

ELECTBIC BEEE. See Bell. 

ELECTBIC BXJBGEAB ALABMS. See 
Alarm. 

ElfECTBIC CLOCK. See Clock. 

ELECTBIC COLUMN. See Dry Pile. 

ELECTBIC LISCHABGIE. See Eleotricitt. 

ELECTBIC ITSH. A fish which possesses 
the ' power of discharging electricity at will. 
Electric organs are well developed in three sorts 
of fiah^: (1) most strongly in the Brazilian 
electric eel; (2) in a genus {Malapterurus) of 
African catfishes ; and ( 3 ) , most weakly, in the 
torpedo family of rays. Electric organs are 
present, but developed to a much slighter degree, 
in some other fishes, which are spoken of as 
pseudoelectric. The organs are modified muscu- 
lar tracts and nerve connections, by means of 
which the fish are able to give an electric shoclc 
They lie, in the case of the torpedo, in the head 
and gill region ; in the South American eel they 
are dn the ventral surface of the long tail ; and 
in Malapterurus they practically incase the en- 
tire body, or occur in lateral lines under the 
skin on each side of the tail- The electromotive 
force seenis to be under the influence of' the cen- 
tral nervous system, and the nerves supplying 
the organs are enormously developed. In the 
torpedo the “electric plates” are arranged vertir 
cally, and the current passes in the same direc- 
tion from the lower to the upper side. In the 
other' two they are arranged longitudinally, and 
the ’ in* Qymnotus ]^asses” towards' the 

head and in towards the tail. The 
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discharge, when the animal is at its best, may 
stun an animal as large as the horse. This 
power is of use, doubtless, in defense and prob- 
ably in capturing smaller prey. 

Electric Eel. This fish (Gymnotus, or Elec- 
trophorus, electricus) inhabits the rivers of the 
basin of the j^azon and Orinoco, wherever they 
are warm and sluggish. It is in shape like a 
thick, stout, blackish, scaleless eel, and may 
grow to be 6 feet long; but it differs so much 
in structure from ordinary eels that it has been 
set apart as a separate family, Gymnotidse, allied 
to the carps and catfish, or siluroids. It is 
abundant and seems to have the general food 
and habits of an eel, but little is known in 
regard to its generation or the use of its battery, 
except that it habitually kills more fish than it 
can consume. The flesh is filled with bones, 
but is said to be palatable, and is not only 
eaten, but is regarded by the native South Ameri- 
cans as having medicinal value. 

Electric Catfish. These shock-giving catfish 
compose the subfamily Malapterurinse, of which 
the best known is the raash {Malapterurus elec- 
tricus) of the Nile. It lives in all the large 
rivers of the tropical part of Africa, is sluggish 
in movement, and lurks in dark places. Its 
flesh is used as food. It grows to a length of 4 
feet, with the ordinary rayed dorsal fin replaced 
by a fatty dorsal fin just in front of the rounded 
tail. It is said to give a shock like that from 
a Leyden jar, which may be communicated by 
touching the creature with a conductor. 

The Torpedo. The electric rays, or torpedoes, 
constitute a family closely allied to the true rays. 
They embrace about 6 genera and 15 species of the 
warmer seas of the world, and 2 species which ap- 
proach the southern shores of the United States. 
They have rounded disklike bodies, with power- 
ful tails, and may weigh 80 pounds; swim close 
to the bottom and are dark-colored above and 
light beneath, like, other fishes of their class. 
The best-known species is Torpedo marmoratus 
of southern Europe, upon which Dr. Gunther, 
ichthyologist of the British Museum, made the 
following observations : He found that the 
phenomena attending the exercise of this ex- 
traordinary faculty closely resembled muscular 
action. The power is exhausted after some 
time, and it needs repose and nourishment to 
restore it. If -the electric nerves are out and 
divided from the brain, the cerebral action is 
interrupted, and no irritant to the body has any 
power to excite electric discharge; but if their 
ends be irritated, the dischafge takes place, just 
as a muscle is excited to contraction imder 
similar circumstances. And, singularly enough, 
the application of strychnine causes simul- 
taneously a tetanic state of the muscles and a 
rapid succossiou of the involuntary electric dis- 
charges. The sLrength of the discharges depends 
entirely on the size, health, and energy of the 
fish. It seems to be “essential and necessary to 
them for overpowering, stunning, or killing" the 
creatures [fish of various kinds 1 on which they 
feed, w'hile incidentally they use it as the means 
of defending themselves from ^ their enemies.” 

Anatomical Peaturea. The electric organs 
in all the above-named fishes are to be r^urded, 
according to ^ Wiedersheim, .as metamorphosed 
muscular tracts^> and^ the; nerve endings belonging 
to them as ffiOmoIogueis of the motor end plates 
which are, ord^uarily found ,on. musqles;, As 
gards thb mifiujfee structure of the elec|tric,.c^g^s^, 
the same essential arrangements a^e met wpLth^ 
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t. ELECTRIC EEL (Gymnotus electrlcus). 5. ELECTRIC EEL (Gymnotus): a, situation of electrlo 

2. ELECTRIC RAY (TorDedo marrnorata). organ (black strip) j b, structure of the same^ 

i. ELECTRIC CATFISH (Malapterurus electrlcus). enlargedj c, cross-section of eel’s body, showing 

J-- ELECTRIC ORGANS OF TORPEDO: a, polygonal rods. relative size and position of electric organ (e). 
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all the forms. The framework is formed of 
fibrous tissue, which gives rise to numerous 
polygonal or more or less rounded chambers (see 
Plate). Numerous vessels and nerves ramify 
in the connective tissue lying between these 
compartments, the nerves being inclosed in very 
thick sheaths and having a great variety of ori- 
gin, according to the species. In the torpedo they 
arise from the “electric lobe” of the medulla 
oblongata, a single branch coming also from the 
trigeminal; in all pseudoelectric fishes, as well 
as in Gymnotus, in which over 200 nerves pass 
to the electric organ, they arise from the spinal 
cord. The electric nerves of Malapterurus 
on each side from a single enormous nerve cell, 
which, lying in the ■ *.’'■ t’ 'of the second 
spinal nerve, is continued into a very large 
primitive fibre, which passes towards the end 
of the tail, dividing as it goes. 

The end organs in which the nerves termi- 
nate are disks, called “electric plates” formed of 
muscle substance over one or the other side of 
which, according to the species, the terminal 
filaments of the nerve spread out. The side of 
the electric plate on which the nerve branches 
out is negative at the moment of discharge, while 
the opposite side is positive, and thus the 
different arrangements of the parts in Gymrvo- 
tus and in Malayterurus render it clear that the 
electric shock must pass in different directions 
in these fishes — ^thus, in Malayterurus it passes 
from the head to the tail, but in the contrary 
direction in Gymnotus, In torpedo the discharge 
passes from below upward. The mechanism 
whereby the electric plates become temporarily 
charged with electricity is not known. 

Bibliography. Although the peculiar powers 
of the torpedo and of the Gymnotus were well 
known to the ancients, the first scientific deter- 
mination of the electrical character of the shock 
of the torpedo was by Walsh, in 1772, Of the 
Electric Properties of the Torpedo ( Philadelphia, 
1773). From that date the electric organs of 
fishes have been made the object of special study 
by some of tlie greate.-t anatomists and physiolo- 
gists, among tliorn Jobort de Lamballe, who pub- 
lished a special work entitled Des appareils elec- 
triques des poissons electriques^ (Paris, 1858), 
accompanied by a magnificent volume of plates. 
More recent works are: Boll, Ueber eleJctrische 
Fische (Berlin, 1874) ; Sachs, Enter suchungen 
am Zitteraal (L»i[»/‘g. IS^l ; Fritsch, Die eleh- 
trischen Fische • i'>., ISS7 -‘JO) ; Schbnlein, Beo- 
hachtungen und L nlersuchwngeii iiber den Bchlag 
vom Torpedo (Munich, 1894) ; Gunther, Study 
of Fishes (London, 1880); Wiedersheim, ' Com- 
parative Anatomy of Vertebrates (ib., 1897); 
Lydekker, Cunningham, Boulenger, and Thomson, 
Reptiles, Amphibia, and Fishes (ib., 1912). 

ELECTRIC FURNACE. Strictly speaking 
an electric furnace is an appamtus for brining 
about a physical or chemical change in materials 
by aid of heat obtained ;from the transformation 
of electrip energy; tlie term, however, may bb 
extended to include “electrol^ic furnaces,” in 
which the action is in part electrothermal, as in 
the electric furnace pnre, and simple,, and for the 
rest electrolytic. This clap of fmmace' is mainly 
employefd for' the electrolysis of ,fiipd s^lts,' as, 
e.g., i^ th^ ji^ahnfacture of' almninmn, where ei 
high, ' heat, W liecf fss^ry , to maifitaih th^ f 
fusion, of /the, ^(^j>olytb. _ " / ' 

The pi^cfe<ially obtstmMble**with 

« e of is vbfy 

'.f^ace "fhe'fti^ing 


material is at a higher temperature than the 
crucible, whereas in ordinary fusion the tem- 
perature of the crucible exceeds that of the 
material fused within it. The maximum tem- 
perature practically obtainable in nonelectric 
furnaces is about 2000® G., whereas a tempera- 
ture as high as 3500° C. is easily reached and 
maintained in the commercial electric furnace. 

Electric furnaces may be classified according 
to the method in which the heat is produced, as 
arc furnaces and resistance furnaces. The arc 
furnace consists essentially of an electric arc 
(see Electric Arc), usually with carbon elec- 
trodes inclosed in a chamber made of material 
which is both highly refractory and a poor con- 
ductor of heat, as, e.g., fire brick or clxalk. In 
the resistance furnace the heat is produced by 
the passage of an electric current through some 
highly refractory material, as carbon, or some 
of the rare metallic oxides (such as those used 
in making the glowers for Nernst lamps), em- 
bedded in the wall of the furnace, or the heat 
may be developed directly in the material to be 
treated by using the latter as the conductor of 
the current. A very convenient form of re- 
sistance furnace is the so-called “induction fur- 
nace”; in this furnace the resistance element, 
either the furnace charge or some auxiliary 
material, instead of being connected directly 
with the circuit supplying the current^ forms the 
secondary of a transformer ( see Tbaksformee ) ; 
a small current at a comparatively high voltage 
in the primary of many turns induces the neces- 
sary large current at low voltage for beating 
the material to be treated, which forms a single 
turn secondary. 

Electric furnaces are used chiefly in the manu- 
facture of aluminum, calcium carbide, carborun- 
dum, graphite, phosphorus, special grades of iron 
and steel, an-d ferromanganese. (See Eleotbo- 
CHEMiSTEY, INDUSTRIAL.) One of the simplest 
industrial applications of the resistance prin- 
ciple is found in the Acheson furnace used in the 
manufacture of carborundum. The furnace con- 
sists of a trough built up of loose bricks, with 
massive electrodes made up of a bundle of car- 
bon rods projecting through the end walls. Be- 
tween these electrodes lies a core of granular 
carbon, coke, or carbon rods. Around this core 
is packed a mixture of powdered coke, sand, and 
a small quantity of sawdust and common salt. 
The electrodes are then connected with the source 
of electric energy, and the proper current main- 
tained flowing through the core to raise the 
temperature of the mixture, of sand and cok*e,tq 
the point required for tl^e . combination of the 
silicon and carbon. In the furnaces used at 
Niagara this conversion takes about 36 hqursj. 
These furnaces are 15 X 7 X 7 feet. The elec- 
trodes consist of bundles of 60 3-inch qarjbqa 
rods, each 2 feet long. The coke resistance core 
is 9 feet long by 2 feet in diameter. The pow:er 
required to operate such a furnace is about 1000 
horse power, or an energy consumption of ap- 
proximat^gly 4 kilowatt hours per pound of car- 
borundum. 

The most widely used types of arc furnace 
are those of Heroult, Stassano, and Girod.^ Each 
consists of a shallow refractory chamber 
mounted on a tilting rig. Through the roof of 
this' chamber extend one or more large electrodes 
of carbon or graphite, from, which an electric 
arc of great po'^er.,^ , formed- The , Heroult 
^Mace Ts usually opdrateS three-phase (see 
Dynamc^Eleoibic . Macho^ik’S^) has three 
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electrodes between which a triple arc is formed 
above the surface of the molten charge. The 
Girod furnace is usually single-phase and em- 
ploys a single carbon electrode, the molten 
charges serving as the lower electrode. The 
Heroult furnace is built in capacities up to 15 
tons, the Girod furnace up to 12 tons, and the 
Stassano, now little used, up to 5 tons. All arc 
furnaces are subject to a marked disadvantage, 
viz., that the electrode material has a contami- 
nating effect on the molten metal and renders 
difficult the refinement of steel to a precise 
quality. 

The induction furnace consists of a ring- 
shaped hearth built of refractory brick and in- 
closed by a refractory cover which may be re- 
moved for charging purposes. This ring is 
linked by one or more upright transformer cores, 
built up of sheet-iron laminations. On these 
cores are wound coils of copper wire having a 
large number of turns, which are supplied with 
current from some high-tension alternating-cur- 
rent source. The metallic charge in the hearth 
forms a secondary circuit for these coils, and 
in it an enormous current of low voltage is in- 
duced by step-down transformer action. The 
fiow of this current through the resistance of 
the metal mass causes it to give up its energy 
in the form of heat and raise the metal to a high 
temperature. The types of induction furnace in 
greatest use are the Kjellin and the Roehling- 
Eodenhauser. The former is a single-phase fur- 
nace, built in capacities up to 8.5 tons and sup- 
plied with alternating current of low frequency, 
usually from 5 to 15 cycles per second. The 
generation of single-phase currents of such low 
frequency requires special and expensive equip- 
ment. The RochLing-Rodenhauser furnace is of 
the three-phase fype and is well adapted to 
standard commercial frequencies and generating 
apparatus. It is built in sizes up to 15 tons. 

The accompanying table gives the approximate 
number of kilowatt hours of energy require^ for 
each ton of product with various initial charges: 

Kg iron from ore, 2000 kw. hr. 

Steel from ore, 3000 kw. lir. 

Steel from cold pig iron, 1500 kw. hr. 

Steel from fluid pig iron, 1000-1200 kw.hr. 

Steel from cold, pig and scrap, 900-1300 kw. hr. 

Steel from flui<l pig and scrap, 600-1000 kw. hr. 

Sio**! from coM scrap, 600-900 kw. hr. 

Rejoning low-carbon steel into special grades of steel, 
120-300 kw. hr. 

In general, the commercial use of electric fur- 
naces is limited to those processes where a spe- 
cially high temperature is required, or where the 
substances under treatment must be maintained 
in a pure state; and then only when electric 
power can be obtained at a comparatively low 
cost, as, e.g., in localities where there is an 
abundant supply of water power. Its greatest 
field is in the refining of common grades of iron 
and, steel into special steels of greater uniformity 
than can be produced by the usual processes. 
Consult: Wright, Electric nii<7 iheir In- 

dit^trial Applications (New V(»rk, 100.")^; Mois- 
san, Le four electrique (Paris, 1897) ; Stans- 
field, Electric Furnace (New York, 1914) ; 
Rodenhauser and Schoenawa, Electric Furnaces 
in the Iron and Steel Industry (ib., 1913) ; 
American SandhooTc for Electrical Engineers, 
by Pender (New York, 1914). 

" ELECTRIC FUZE, See Fuze. 

ELECTRIC Q-ENERATOR. See Dyi^amo- 
Electric Machineby. 

ELECTRIC HEATER. Electric keaters con- 


sist essentially of coils or circuits of some re- 
fractory metal through which the current is 
passed, these coils or circuits being surrounded 
by air or some insulating material, and the 
whole being placed in a metallic box or radia- 
tor, which throws off or radiates the heat pro- 
duced. In the simplest form of electric heater 
exposed coils of wire or strips of metal are 
wound around insulating material or left sur- 
rounded by air. Another common fopm consists 
of wire or strips of metal embedded in asbestos, 
either in the form of coils or in flat layers. A 
third class of heater is made by embedding the 
resistance wire in some 'fireproof insulation, 
such as enamel or glass. The Tommasi heater 
consists of a coil of wire embedded in a ma- 
terial having great latent heat, of fusion, such 
as crystallized acetate of sodium and hypo- 
sulphite of sodium. In these heaters the cur- 
rent is turned on until the desired temperature 
has been reached, and is then turned off and the 
latent heat allowed to dissipate itself. It is 
claimed that the heater remains active about 
four hours after the current is shut off. The 
Prometheus system consists of a broad strip 
of rare metal fused on to an enamel which 
forms the outside of the vessel, and the current 
is passed through the metal strip or film. In 
the recent forms of this heater the heating films 
of gold or platinum between mica sheets are 
used. In some cases an efficiency as high as 
95 per cent can be obtained.^ The Le Roy 
system consists of inclosing sticks of crystal- 
lized carbon in glass tubes. In the Paryille 
heater there are rods of metallic powder mixed 
with fusible clay, compressed under a pressure 
of 2000 kilograms per square centimeter and 
baked at a temperature of 1350® C. Unless 
electricity is produced at a very low cost, it 
is not commercially practicable for heating 
residences or large buildings. But the electric 
heater can be used advantageously in heating 
small offices, bathrooms, street-railway waiting 
rooms, for heating electric cars, etc. For heat- 
ing laundry irons it is commonly figured that 
electrically heated and gas-heated irons are on 
a par in economy when gas costs one dollar per 
1000 cubic feet and electricity costs one cent 
per kilowatt hour. The efficiency of electric 
cooking apparatus varies from 60 per cent to 90 
p(T cent (for oviTi-'i. d« ['(‘ndiiig upon a num- 
ber of variable eondiiiori.-, -iiea as time, size, 
quantity to be heated, and temperature rise. 
Of the total energy given off by burning a 
pound of coal in an ordinary cooking stove, only 
about 2 per cent is effective in the actual proc- 
ess of cooking, l2 per cent being wasted in 
obtaining a glowing lire, 70 per cent going in 
the chimney, and 16 per cent being radiated 
into the room. Tlie efficiency of a gas stove is 
considerably greater, for «-OTno operations being 
as high as 20 per cent; but for ordinary cooking 
15 per cent is a f jtir average. The most eco- 
nomical system for coqking or heat nig is not 
necessarily the one that has the higbr-t effi- 
ciency; the cost of the particular form of 
energy must also he considered. In New York, 
in 1914, one dollar would buy 11 kilowatt hours 
of electric energy, 1333 cubic feet of gas, or 
301 pounds of coal. Eleven kilowatt hours are 
equivalent to 9427 heat units; wjien burnt 
under suitable conditions, 1333 cubic feet of 
gas are capable of rendering 227,000 heat units; 
301 pounds of coal burnt in an ordinary range 
wdll yield about 2,900,000 heat imits. The 
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number of effective heat units in each case will 
be proportional to the efficiency of the respec- 
tive types of stoves; for the "electric oven at 
85 per cent efficiency, 8012 heat units; for the 
gas stove at 15 per cent efficiency, 34,050 heat 
units; for the coal stove at 2 per cent efficiency, 
58,000 heat units. For the same results elec- 
tricity costs about seven times as much as 
coal and four times as much as gas. The 
advantages possessed by electric heaters as re- 
gards cleanliness and convenience, however, in 
many cases offset their lack of economy, and 
there are in use at present numerous devices, 
£uch as electric irons, broilers, chafing dishes, 
warming pads, and small radiators; in some 
places where electric power is cheap, even whole 
kitchen and laundry outfits have been installed. 
In a gas stove, considering the number of heat 
units obtainable at a certain price to be small 
compared with solid fuel, the ventilating cur- 
rent required for the operation alone consumes 
at least 80 per cent of the heat units obtained 
by burning the gas. In an electrical oven more 
than 90 per cent of the heat energy can be 
utilized; and thus, although 5 to 6 per cent 
only of the heat energy of the fuel is present 
in the electrical energy, 90 per cent of this, or 
4y2 per cent of the whole energy, goes into the 
food. Consult American Handbook for Electrical 
Engineers, ed. by Pender (New York, 1914). See 
Welding; Electrochemistry, General. 

ELECTRIC RORKT, in Motor Vehicle. 
See Motor Vehicle. 

ELECTRICITY. Few sciences can claim as 
great an antiquity as that of electricity. It is 
believed that Thales of Miletus (c.640-546 b.c.) 
knew that amber, after being rubbed, acquired 
the property of attracting light bodies; and 
Theophrastus (c.372-287 b.c.), in his treatise 
On Gems, mentions the fact that this power is 
not peculiar to amber. No definite scientific in- 
formation was acquired, however, imtil the close 
of the sixteenth century. William Gilbert (q.v.) 
published in 1600 his great work De Magnete. 
In this book he used for the first time the terms 
‘'electric force” and “electric attraction,” and 
distinguished between “electrics” and “non- 
electrics” — ^the former name being given to 
bodies which act as amber does when rubbed; 
the latter to bodies, such as metals, which, 
when held in the hand and rubbed, do not ac- 
quire the power of attraction. He clearly dis- 
tinguished between magnetic and electric action, 
as Cardan (1501-76) had also done before, but 
in an imperfect manner. Robert Boyle, Sir Isaac 
Newton, and others made many iiiicro-ting ob- 
servations on electrical phenomeii.i, tii<* lortiior 
showing that electric attraction takes place 
through a vacuum. Otto von Guericke, the in- 
ventor of a rude form of electrical machine 
( q.v. ) , also discovered electric induction, the 
phenomena of which were studied with special 
care by Canton nearly a century later. Hawks- 
bee made several important advances, being the 
first to show how to (‘Icotrify metals by rubbing, 
and also the first 10 ob-ervo tliat electric charges 
are only on the surfaces of metals, not in the 
interior. 

During the eighteenth century electric phe- 
nomena' Were studied very extensively, especially 
towards its dlose, when means of producing elec- 
tric currents^ wfere discovered. Stephen Gray 
(q.v.),' in the- early part- of the century, observed 
the important fact;>that* electric forces could be 
carried for a consideriabXe^ dSi^nce by means of 
VoL. VTI.— 38 


packthread and other bodies, thus discovering 
electric conduction, and he was then led to dis- 
tinguish between conductors and nonconductors. 
The possibility of two kinds of electricity — vitre- 
ous and resinous, or positive and negative — 
was established independently by Du Fay in 
France and Kinnersley in Philadelphia. The 
former developed also a two-fluid theory of elec- 
tricity which persisted for many years. The 
Leyden jar was discovered by accident in 1745, 
and from this time on public exhibitions of elec- 
tric phenomena were most popular. Most inter- 
esting and important worlv M’t* done also 

in America by Benjamin .q.v.) and a 

group of his friends. He proposed a one-fluid 
theory, which after more than a century of 
neglect has reappeared as a possible explanation 
of the new phenomena <•»*< -lo'-j- “corpuscles” 
and ions. Having noticed me effect of points on 
conductors in discharging bodies and believing 
that lightning was an electric phenomenon, 
Franklin, in 1750, proposed an experiment to 
test his theory. It was to extend a long pointed 
vdre upward from a steeple and to see if electri- 
cal charges could be observed at the lower end 
of the wire wffien a thundercloud passed over- 
head- The actual experiment was carried out 
s ■ . . these directions in 1752, in France, 

! r*. , and later by Delor, and in the same 

year Franklin performed his famous kite experi- 
ment. Soon after tin's lightiimg r(;ds, which had 
been suggested by Fiankfin, bei'iirjHj popular both 
in America and Europe. The main phenomena 
of pyroelectricity were discovered by ^pinus, 
Bergman, and Canton, about 1770. Many of the 
most important facts in electricity which were 
made known during the nineteenth century by 
Coulomb, Ohm, and Faraday were in reality 
discovered by Henry Cavendish (1731—1810), 
one of the world's greatest philosophers. He 
showed that the capacity of a condenser varied 
with its size and with the nonconductor used; 
he studied the conducting power of solutions; 
and he also discovered what is now called Ohm's 
law. He saw, further, from mathematical con- 
siderations, that if electrical charges act on 
each other with a force varying directly as the 
amounts of the charges and inversely as the 
square of their distance apart, then a charged 
conductor must have its charge entirely on its 
surface ; whereas, if fhe law of action were 
different, there would he some charge on the in- 
terior. By a most ingenious experiment, per- 
formed before 1773, he showed that, to the 
limit of accuracy of his apparatus, there was 
absolutely no charge on the interior. These 
electrical papers of Cavendish were not published 
until 1879, when they were edited by Clerks 
Maxwell. The law of electric action was proved 
independently and in a less accurate manner 
by Coulomb (q.v.) in 1785. , 

Many improvements in electrical apparatus 
were made; a circular glass plate and a rul)bcr 
Cushion coated with a tin amalgam were sub- 
stituted for the sulphur globe and the hand as 
used by Von Guericke. Tlie gold-leaf electro- 
scope was invented in 1786 by Abraham Bennet 
and was improved by Volta (q.v.). The latter 
also, in 1775, invent^ the electrophorus. 

’In 17801^ Galvan! (q.v.) made the historic ob- 
servation in regard to the twitching of the frog's 
legs, which was followed by the discovery in 
1794, by Volta, of the correct explanation. Tbis 
led at once to the invention of the so-called 
voltaic pile and voltaic cell, a description of 
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which was communicated by Volta in a letter 
to Sir Joseph Banks, \\Titten March 20, 1800. 
Means were thus furnished for maintaining elec- 
tric currents. Within a few weeks after Volta’s 
letter Nicholson and Carlisle in England con- 
structed a pile and by means of it observed and 
studied the decomposition of water. 

The progress of the science of electricity dur- 
ing the nineteenth century was so rapid that 
it is impossible to do more than to note the 
most important steps. The investigation of the 
action of an electric current when passed through 
liquids was continued by Sir Humphry Davy 
(q.v.) and Michael Faraday (q.v.), to the 
latter of whom is due the statement of the laws 
of electrolysis. The theoretical explanation of 
the phenomena is the work of Grothuss, Fara- 
day, Hittorf, Clausius, and Arrhenius. Im- 
proved cells for the production of currents were 
made by Sturgeon, Daniell, Grove, Bunsen, and 
others. So-called ^'storage” cells, or secondary 
cells, were first described by Ritter in 1803 
and were improved by Plante and by Faure. 

In 1819 Oersted discovered the magnetic action 
of an electric current, and the exact mathe- 
matical laws stating the action of a current 
upon a magnet and of one current upon another 
were deduced by Biot and Savart (1820) and by 
■Ampere (1S21). 

• md Davy (1820) discovered independ- 
i. . . a current passed through a helical 

conductor magnetized a steel needle placed inside. 
Sturgeon, in 1825, made the first electromagnet, 
using a single helix of wire wound round a bar 
of iron ^aped like a horseshoe, varnish being 
used to insulate the coils of the wire. Joseph 
Henry (q.v.) showed how this magnetic action 
of a current could be increased. He insulated 
the wire by means of silk cloth and wound it in 
layers like thread on a spool. By means of an 
electromagnet made on this principle Henry 
constructed a tel^raph instrument. 

The galvanometer was invented by Sehweigger 
in 1820 and the astatic needle by Nobili in 
1825; but the modem forms of the instrument 
are due to the genius of Lord Kelvin. The 
phenomena of thermoelectricity were discovered 
by Seebeck in 1821; the Peltier effect, in 1834. 

The discovery of induced currents was made 
independently by Henry and Faraday in the 
years 1829-31; and the latter described the prin- 
ciple of the dynaano which has been perfected 
in recent years by Wilde, Siemens, Gramme, 
and countless others. The first induction coil 
was made by Charles Page, of Washington, D. C-, 
in 1838- In 1842 Henry proved that the dis- 
charge of a Leyden jar was oscillatory — in which 
he had been anticipated by Savary (1827) — and 
discovered the existence of waves in the ether 
produced by such a discharge. The mathematical 
theory of the di-c barge was given by both Kel- 
vifi and Helmholtz, and that of the waves ' By 
Olexk-Maxwell. The properties of “the waves 
were investigated by Hertz in 1888, and more 
recently by Marconi knd others, who^ have made 
comnaercial use of them, ^ 

To Faraday is due the realization of the im- 
portance of the properties of the noneondueting 
media separating charged bodies. He preyed that 
loth electrostatic and maornetic actions take 
plac^ thi'ouffh the media, not ‘‘at a distance.^’ 
He TSrrginated ’ the - idea of lines of induction 

established ■ their laws; he also explained 
the - nttraGtibn! -and repulsion of bodies caused 
by •eiecStE’scal'or magnetic forces as due to ^ the 


relative properties of these bodies and of the 
'■c* I oiir d'Tig medium. Clerk-Maxwell expressed 
I experimental discoveries in mathe- 

matical language and formulae and advanced the 
theory of electricity and magnetism which is the 
basis of all modern theories. 

The idea of expressing all electrical and mag- 
netic quantities in absolute units, based on 
some definite system of standards of length, 
time, and mass, is due to Gauss (q.v.) and 
Weber (q.v.). 

The most important recent advances in^ the 
knowledge of the connection between electricity 
and matter have come through the observation 
of the ionization { q.v. ) of gases. Most of the 
researches along this line have been made under 
the direction of Prof. J. J. Thomson, at the Cav- 
endish Laboratory, Cambridge, England. 

To understand the fundamental principles of 
electricity, it is well to start with the experi- 
ments that were performed by the early Greeks. 

Here it is found that, if two bodies are 
brought into intimate contact, e.g., by pressure 
or by rubbing together, and then separated, they 
have certain new properties, the most marked of 
which is the power of attracting any small bits 
of matter, such as particles of dust or fragments 
of paper. B ■"'* * - .**1 ■ ' power are 

said to be "i ! ‘ 1 ’ . ' ' with elec- 
tricity.” It ■ « ■ - i , if certain 

bodies, such as glass, rubber, silk, are charged, 
the electrical effects are manifested only at the 
points where the contact was made with the 
other body; while with other bodies, such as 
pieces of metal, the electrical effects are mani- 
fested over the whole body regardless of where 
the contact was made? and the charge is said to 
spread over the surface. Bodies of the latter 
kind are called ‘^conductors”; of the former, 
“nonconductors.” It takes time — ^infinitesimally 
short — for a charge to distribute itself over 
the surface of a conductor; but in the end, 
unless there is further charging, conditions come 
into a steady state; the charges are said to be 
at rest. The science of the distribution and 
other properties of electrical charges at rest is 
called “electrostatics,” while the study of the 
phenomena involved in varying and moving 
charges belongs to “electric currents,” or “elec- 
trokinetics.” 

ELECTROSTATICS 

Eimdamental Phenomena. As said before, 
the primary fact of electricity is that, when two 
bodies are brought in contact and then sepa- 
rated, they acquire the power of attracting small 
portions of matter. Further, the two bodies 
which are thus charged attract each other, as 
may be shown by pending one s>o that it is 
free to move and bringing the otiier near it. 
If other portions of m^ter , a]?e charged, e.g.;, 
pieces of riibb(^r. of dry wood, of cotton cloth, 
of papery of fur, it will be ob-or\ed that^ when 
they are brouglit near a suspended glass rod 
which has been charged, there are some cases of 
attraction and others of repulsion. All charged 
bodies which attract a piece of glass cha rged by 
contact with silk are said to be "nogaT.ivoly” 
charged; and all charged bodies which repel the 
charged glass are said to be “positively” charged. 
It , is found by experiment that any positively 
charged body will repel any other body posi- 
tively charg^ ; any negatively charged body wiU 
repel any other negatively. ' charged body : . .anv 
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negatively charged body vdll attract any posi- 
tively charged body. 

It is found that glass rubbed with silk is 
positively charged, but if rubbed with cat’s fur 
it is negatively charged. It is possible to make 
a tabular arrangement of bodies in which any 
body when charged by contact with any other 
body lower down in the series becomes positively 
charged, the second body becoming negative. 
Such a table is called the ^"^electrostatic series” ; 
a few of its members are the following: cat’s 
fur, glass, paper, flannel, silk, cork, metals, 
ebonite, sealing wax, sulphur, hard rubber. 

As noted above, natural bodies may be divided 
into conductors and nonconductors; conductors 
being such bodies as allow charges to spread 
over them, while nonconductors keep the charges 
localized where the contact took place — a 
""^charge” meaning simply a condition at the 
surface of a body such that there are forces 
of attraction or repulsion manifested there on 
other charged bodies or on light pieces of matter. 
Among the conductors are : all metals, water 
containing some salt or acid in solution, damp 
thread, the human body, the earth. Glass, sul- 
phur, paraffin, dry wood, silk, paper are non- 
conductors or insulators. Thus, if a piece of 
metal is held in the hand when it is charged, 
the charge will distribute itself over the metal, 
the hand, and body, and sometimes over the floor 
if it is not dry; and therefore the charge left 
on the metal itself may be extremely small. It 
is necessary, then, in order to charge the metal 
strongly, to hold it in a piece of paper or other 
nonconductor. Charges may be transferred 
from a charged body to an uncharged one simply 
by allowing their surfaces to touch. If a charge 
is given a conductor and allowed to come to 
rest, it is found to be entirely on the surface, 
not in the interior. Thus, there are absolutely 
no electrical forces inside a hollow, closed con- 
ductor which is charged, unless a separate 
charge pn a different body is placed inside. 

If a charged body is brought near an un- 
charged one which is separated from the earth 
by a nonconductor, i.e., is /Tnsulated,” electrical 
forces may be observed near the latter of the 
two bodies; it is said to be charged by ^^in- 
duction.” If the body which was originally 
charged was- positive, the portion of the other 
body which is nearest it is now negatively 
charged, and the portion wffiich is farther away 
is positively charged. Exactly the reverse is 
true if the body which was originally charged 
is negative. If the charged body is now re- 
moved to a distance, the “induced charges” will 
disappear. If jthe Bpdy which was originally 
uncharged is joined to the earth by a conductor, 
and if, after the charged body is brought near, 
this conductor is reanoved, the former body 
will be found to be charged; and this charge 
will now remain even when the originally 
charged body is removed. To join a conducting 
body, e.g., a metal sphere, to the earth by a,, con- 
ductor is most simple; it is necessary to join it 
by a wire to a gas or water pipe: but to, connect 
a nonconducting body, e.g-, a glass sphere, to 
the, -earth, is liot at first sight so easy; it can 
be, ^dopj^^owever, by , holding a Bunsen burner 

over ^ the .whole fur-- 
Jail' of ^ jthe gases in the flame 

cases 4s evi- 
tbat^Me t f^the f^n^ecti;^ . : eenduQ-> 

tor. is^ to portion of, jthe 

ox^^cnally induced 


charges are distributed, one on the earth and 
one on the body itself. This last is of a kind 
opposite to that of the body which originally 
was charged, and it remains after the connection 
with the earth is removed. 

There are thus three methods of charging a 
body: (1) by contact with another body and 
then separation; (2) by contact with another 
charged body; (3) by induction as just de- 
scribed. The fact that, when a charged body 
is brought near an uncharged one, there are 
charges induced on the latter, of such a kind 
that an unlike charge is nearest the former, 
aecoimts for the observed attraction of small 
particles of matter by charged bodies. It should 
be noted particularly, however, that the forces 
of attraction or repulsion between charged 
bodies vary greatly with the nature of the 
surrounding medium, being greater in air than 
they would be in pure water; and the character 
of the induced charges and the question of at- 
traction or repulsion depend upon the relative 
properties of the surrounding medium and the 
body on which the induced charges are. The 
importance of the consideration of the sur- 
rounding medium was flrst emphasized by Fara- 
day, who gave the name ^^dielectric” to- the 
material medium around charged bodies, be- 
cause the electrical actions evidently take place 
through it. All nonconductors can serve as di- 
electrics, and so can certain poor conductors 
under certain conditions. It will be shown later 
that the potential energy of charged bodies de- 
pends directly upon certain properties of the 
dielectrics in the neighborhood; and whenever 
any motions of attraction or repulsion take 
place, they are always such that by the change 
the potential energy is decreased. 

A special case of induction which is of great 
theoretical and practical importance is one due 
to Faraday and called the fflee-pail experiment,” 
because first performed with a metal ice pail. 
If a positively charged body, suspended by an 
insulating cord, is lowered carefully into a 
nearly closed hollov- i'*.r vessel which is 

insulated from the <.m! , !■> > .« 1 a manner as 
not to touch the vessel, positive charges may 
be observed on the outside of the latter. These 
charges do not change in any way, however the 
charged . body inside is moved about. If this 
body is removed without haying touched the 
vessel, the charges on the latter disappear. 
Similarly, if a negatively charged body had 
been lowered into the vessel, negative charges 
would have appeared on the outside. Now, if a 
charged body, together vuth 1ho other body with 
which it was originally in conract and elec- 
trified, is lowered into the vessel, there is no 
effect on the outside of the latter; the action of 
one charge neutralizes that of the other; they 
are said to^ be of '‘equal quantity,” but of op- 
posite sign. Thus whenever a positive charge is 
produced, an equal negative charge appears also. 
In the firr-L experiment, therefore; with the 
hollow conducting vessel, when a positive charge 
appears on its outer surface, there must be an 
equal n^ative charge on its inner surface, which 
is nearer the positively charged body loweired in 
from .above. , If this last body is a conductor, 
and; if, it is allowed to touch the hollow con- 
ducting ‘ vessel, thus forming part of the eon- 
ducto-i:, two things, may be observed: (1) there 
are nO' longer any charges inside, everything is 
discharged; (2) the charges on the outer sur- 
face have not changed at all, either in intensity! 
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or position. Tliis experiment proves, therefore, 
that the positive charge lowered into the vessel 
induces an equal negative charge on the inside 
of the vessel and an equal positive charge on the 
outside. The series of experiments shows, fur- 
ther, that the region outside a closed conductor 
is unaffected by any production or motion of 
charges inside. It has been stated before that 
a charged conductor has all the charge on its 
outer surface unless a charge is separately in- 
troduced inside; so, if charges are moved out- 
side a hollow closed conductor, there will be no 
electrical forces inside. Therefore a closed con- 
ductor separates space into two quite distinct 
portions. 

Law of Electrostatic Action. In order to 
give a numerical value to an electric charge vari- 
ous steps are necessary: 1. Two charges are 
defined to he equal if they produce the same 
effect of attraction or repulsion on any third 
body; in particular, if the t'^'o togotlicr [produce 
no action, one is equal and opjjo-itc ro ilie other. 

2. A unit charge is defined to be such that, if 
two particles of matter have each a unit charge 
and are at a distance of one centimeter apart in 
a vacuum, the force between them is one dyne. 

3. If two or three or four, etc., unit charges 
are given a body (e.g., by lowering them into a 
hollow closed conductor), it will exert a force 
two or three or four, etc., times that which it 
would if it had a unit charge. To give a nu- 
merical value, therefore, to any charge, it is 
necessary to find that combination of unit 

' -r „ >, *r ■ r multiples or fractions — ^which 

has the same action on any third body as does 
the charge for which a number is desired. The 
number of rho-'C unit charges gives the numeri- 
cal value sought. If, now, two particles of 
matter are electrically charged, one with a 
quantity e, the other with a quantity and if 
they are at a distance apart of r centimeters, 
the mechanical force of attraction or repulsion 
is found by experiment to satisfy the law that 
“the force varies as the product and inversely 
as In symbols, the force 


where K is simply a factor of proportionality 
and is a different constant for different dielec- 
trics. In particular, hy the definition of a unit 
charge, if ^ = 1 and -r = 1, f must equal 

one dyne if the medium is the pure ^ ether; and 
therefore on this system of units E = 1 for the 
ether of space free from matter. This system, 
based on the above definition of a unit charge, 
is called the “C. G. S. el^trostatie” system. 
(The “dimensions” (q.v.) of an electrical charge 
may be found at once from the above fonnula. 
e and are both charge; and hence a charge 
has the same dimensions as the square root of 
Kr^f. Force has the dimensions MLT—*; there- 
fore the dimensions of a charge are (KML’*T-2)i, 

or Until something is known of 

the nature of K, there can he no mechanical 
understanding of an electrical charge. ) That 
portion of this law of electrostatic action which 
sayB that the force varies as and inversely 
as is faown as “Ooulomb’s law.” It has been 
tested experimentally in two ways: one directly, 
by placing charges at different distances; the 
other ' indirectly, for it can be proved mathe- 
matically that only if this law is true will there 
be no electrical force inside a closed hollow con- 


ductor, e.g., a spherical shell. Coulomb (1785) 
applied the first method, which is not accurate; 
and the second was used by Cavendish (1773) 
and later by Clerk-lMaxwelL The fact that the 
force depends upon the medium was discovered 
by Cavendish (about 1772), and later independ- 
ently by Faraday who thoroughly investigated 
the subject. 

Electric Potential. In the ■ * ' ’ 
any charged body forces are ■ 
charges are brought near or moved about; it is 
said to be surrounded by a ^‘field of force.” 
The “direction” of the field at any point is 
defined as that in which a particle of matter 
positively charged would move if placed at that 
point and left free to move. If a line is drawn 
such that at each of its points its direction gives 
that of the field, it is called a “line of elec- 
tric force.” Such a line evidently starts from 
a positive charge and ends on a negative one; 
there is therefore no line inside a closed con- 
ductor owing to its charge. Further, these 
lines are perpendicular to the surface of a 
charged conductor; for, if they were not, there 
would be a component of the force in the sur- 
face itself and consequently there would be 
motion of the charges, because a conductor is 
such a body that there is no opposition to a 
force tending to move a charge; and this would 
be contrary to the assumption that the charges 
are at rest. 

The work required to bring a particle with a 
unit positive charge from the surface of the 
earth to any point in the field of force round a 
charged body is called the “electric potential” 
at that point. (The earth is taken as the start- 
ing point because it is a huge conductor whose 
electric condition may be assumed to be steady; 
and this definition of potential is equivalent 
to defining the potential of the earth as being 
0. P()lf‘iiVials are measured with reference to 
that of the earth, just as temperatures on the 
centigrade scale are measured with reference 
to that of melting ice.) If one point has a 
higher potential than another, it requires work 
to carry a unit positive charge from the latter 
point to the former; and hence a force must 
have been overcome; in other words, lines of 
force always pass from points of high to points 
of lower potential. It is evident, further, that 
the potentials of all points of a charged con- 
ductor and of all points inside are the same. 
Therefore the motion of a positive charge is 
always from high to low potentials, and that 
of a negative charge is in the opposite direction. 

If a positive charge is separated from a ni^a- 
tive one by some medium such as air, glass, 
or paper, and if the charges are large, the 
difference of potential between any two points 
of the field which are (dose together will also 
be large, and there will be a strong force tend- 
ing to move positive and negative charges in 
apposite directions: This forcje may become so 
great that there is a rupture of the material 
medium, air, giatss, or papc'r. and a “spark” is 
seen. The principal in spark is to 

make the medium conducting; and so the posi^ 
tively and negatively charged bodies are joined 
by a conductor and totally or in part dis- 
charged. There are other effects of the spark, 
notably the thermal and luminous ones. ^ Two 
conductors of similar shape, separated from 
each other by a thin layer of dielectric, form 
what is called an “electric condenser”; becaime, 
if one is charged positively and the other with 
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an equal quantity of negative electricity, the 
potential of the former is lower than it would 
be if the latter conductor were absent, and 
therefore it can be charged with a greater 
quantity, wuth less danger of sparks passing off 
to the earth and thus discharging it. 

Common forms of condensers (see Condensee) 
are parallel plates of tin foil separated by 
glass or paraffined paper, coaxial cylinders, etc. 
One of the most familiar types is the “Leyden 
jar,” which consists of a glass bottle coated 
inside and out, except near the opening, with 
tin foil. 

It is observed that, if a conductor is charged 
which has sharp points, the charge rcTpi.'ily dis- 
appears. This is owing to the fact that the 
fall of potential from the conductor into the 
air is most rapid at the points, and thus minute 
sparks pass off to the air, giving charges to the 
particles in the air which are then repelled. 
Similarly, if a charged body is brought near an 
uncharged insulated conductor which has sharp 
points turned towards the charged body, the 
latter induces charges on the conductor. Those 
on the side near the charged body pass off the 
points, are carried across, and discharge the 
former, leaving a charge on the conductor of the 
same kind as that on the body which was 
originally charged. 

Capacity. If the charge on an isolated con- 
ductor is increased, so is its potential, because 
more work would be required to bring up a 
unit charge ; if th< ‘ • doubled, so is 

the potential. In •• ; ■ j '■ language the 

charge equals a constant times the potential. If 
e is the charge and V the potential, e == CV. 
This constant C depends naturally on the shape 
and size of the conductor and on the surround- 
ing dielectric; it is called the “capacity” of the 
conductor. Similarly, if a condenser is charged 
with + e and — e, and if the potentials of the 
two conductors are Vi and Vj, there will be a 
constant relation between e and Vi — which 
may be expressed e = 0(Vi — V2). This con- 
stant C depends upon the shape, size, and dis- 
tance apart of the two conductors and on the 
nature of the dielectric which separates them; 
it is called the “capacity of the condenser.” It 
was first observed by Cavendish and later by 
Faraday that the capacity of a condenser was 
different for different dielectrics, e.g., air, glass, 
etc. Thus, if the same charge is given two con- 
densers which are identical except in that one 
has air for its dielectric and the other glass, it 
is observed that the difference of potential is 
greater in the former than in the latter, thus 
showing that the capacity of the latter is the 
greater. The ratio of the two capacities was 
called by Faraday the *%pecific inductive ca- 
pacity” of the glass with reference to air. If, 
instead of using air as the dielectric, there had 
been a vacuum, the ratio of the capacity of the 
glass condenser to the vacuum one would be a 
constant which is characteristic of glass and is 
called its “dielectric constant.” It can be shown 
easily that this constant is* the K which occurs 
in the formula for electric action. K is said to 
measure the “inductivity^’ of the dielectric. 

It may be proved from mathematical reason- 
ing ^ttot'tlxe' capacity of an isolated sphere 
of radius in*" a medium , whose dielectric con- 
stant is, K "Ifae capacity of a condenser 

of ttvb parallel "plates bf-area A and at' a d^- 
tance apart, with of constant K is 

etc. ' ' ' ‘ ^ 


Energy. Since, when a body i ■ ' ■ ■ 

bringing it in intimate contact . • • 1 

body, e.g., glass with silk, and then 
them, one is charged positively and t'l-; (fil'-.-r 
negatively, it requires work to pull them apart. 
The electrical separation therefore has an 
amount of energy equal to this work. This 
energy is present as a strain in the ether and 
dielectric which surround the charged bodies, 
as is shown by th*e fact that, if the charges are 
too great, the dielectric is ruptured — a spark 
passes. Since charges are always on the sur- 
faces of conductors, it is evident that the ma- 
terial of a conductor yields to whatever stresses 
accompany charges and so cannot be under a 
strain. Faraday has shown that the strain in 
the dielectric is of the nature of a tension along 
the lines of force and a pressure at right angles 
to them. If a condenser has a charge 4* ^ and 
— e, and a difference of potential Vx — Vo be- 
tween the conductors, the process of charging 
may be imagined as having begun when there was 
no charge (and therefore no difference of poten- 
tial), and that minute quantities of positive 
charges were carried from one plate to the 
other, leaving therefore equal amounts of nega- 
tive on the first plate. In this way the charges 
will gradually grow to + e and — e, and the 
difference of potential will increase at the same 
rate from 0 to Vj — V2, the average difference 
being therefore % (Vx — V2). The difference 
of potential between the conductors at any in- 
stant is by definition the amount of work re- 
quired to carry a unit positive charge from one 
plate to the other; therefore, since in the proc- 
ess of charging the condenser a quantity of pos- 
itive charge e has been carried across at the 
average difference of potential ^/^(Vi — V2), the 
work required is e times ^^ ( Vi — Vn) . In 
other words, the energy of the charged con- 
denser is W = i/ie(Vi — V2). Expressed in 

terms of the capacity, C = - ■ - - this be- 
^ Vi — V2 

comes W = 

It has been shown that C varies directly as K, 
the dielectric constant, which is greater for 
glass or paper than for air; therefore, if in 
an air condenser the air could be replaced by 
glass or paper, keeping the charges unchanged, 
the energy would be diminished. It follows 
then that, since changes take place in nature 
in snch a way as to decrease the potential 
energy, the payjer or glass would he “attracted” 
in between the charged conductors. All cases 
of electric attraction and repulsion may be ex- 
plained in a similar manner. 

Electric Oscillations. If an isolated con- 
ductor is charged, there will be a definite distri- 
bution of charge over the surface in such a 
manner as to satisfy the law of electric action ; 
but if anotb(er conductor is brought near it, the 
distribution will be altered by the new forces 
dne to induction. If now this second conductor 
is suddenly removed, or if the forces of induc- 
tion are suddenly destroyed, the charge will re- 
turn to its original distribution. Before doing 
so, however, there will be what may ■ be called 
“electric oscillations”; i.e., if the + charge has 
been drawn towards one end of the conductor 
by the forces of induction, then, wffien these are 
removed, it will appear at the farther end, next 
rtetum towards ^e first end, etc., jgradually 
coming to its state of equilibrium. These os- 
cillations are extremely rapid and generally die 
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away Terr quickly. The simplest mode of pro- 
ducing electric oscillations is to bring close 
toLictlior conductors and charge them ox>po- 
until a spark passes; this has the effect 
of joining them with an extremely good conduc- 
tor. It may he shown that, as a result, the con- 
ductor which was charged positively becomes 
negatively charged, then positively, etc., each 
successive charge becoming less and less, until 
finally equilibrium is reached- This is what 
happens in general when the two conductors 
forming a charged condenser, e.g., the two coat- 
ings of a Leyden jar, are brought so close to- 
gether that a spark passes. (The analogy to a 
vibrating pendulum slowly coming to rest is 
complete.) As a result of this oscillatory dis- 
charge, the energy of the charges disappears, 
it being spent, in part, in producing disturb- 
ances in the s-urrouruling dielectric of the na- 
ture of waves. These waves are in the ether 
and have identical properties with those which 
affect the sense of sight or temperature, being, 
however, longer, i.e., of a smaller wave number. 
They do not appeal to any human senses, bnt 
may be detected by various physical means. 
See Wireless Telegraphy; Coherer. 

Electrical Instruments. Electric charges 
may be produced by various machines which 
render the processes of charging by contact or 
by induction continuous and automatic. The 
commonest forms are the frictional machine (see 
Electrical ^Machlxe) and the electrophorua 
(q.T.), the induction machine. 

Instruments have been devised to measure dif- 
ference of electric potential both absolutely and 
relatively. They are called electrometers and 
are described under that title elsewhere. See 
Electrometer. 

Earaday Tubes. A convenient mode of de- 
scribing electrical phenomena is due to Faraday, 
who pictured the electric field around eharg^ 
bodies as filled with tubes whose sides were 
made by lines of force. These tubes join posi- 
tive with negative charges and are chosen of 
such a cross section that, where they meet a 
charged surface, the open end of each tube in- 
closes a imit charge. The tube will have in 
general a varying cross section, depending on 
the paths of the lines of force, and where the 
electric force is the greatest the tubes are most 
numerous. 

ELECTEOEJNETrCS 

Pundamental Phenomena. If a charged 
electrical condenser is discharged by joining its 
two conductors or ^^plates” by a l<mg conducting 
wire, it is observed that there is no o-cillMtinn, 
but that the charges disappear and there are 
certain phenomena in and n^r the, wire. The 
temperature of the wire is raised; and a magnet 
suspended, free to turn, near the wire and 
parallel to it, will be defieeted so as to tend to 
stand at right angles, to it. In speciaT cases 
other .phenomena may be observed. The whole 
phenomenon is described by saying that an “elec- 
tric’ current” has passed through the wire, in 
the direction from high potential to low, carry- 
ing the quantity of electricity e, where -}- e and 
were, ‘the charges on the condenser. In this 
statement there are three definitions: that of 
“electric current,” “dir.'ciioTi of tlie crurrent,” 
andithe “quantity carried by the .currgnt.^^ .The 
of .the, current noted are: (1) .heat- 
ing in,,%e’-cpnduetor ; ,(2) magnetic action 

on magaet. These actions are 


observed with all electric currents; and other 
additional effects are obtained when the current 
is not steady. It should be noted, further, that, 
if the direction of the current in the wire is 
reversed, the heating effect is as before, but 
the magnet is deflected in the opposite direction. 
This furnishes an easy method of determining 
the direction of the current in the conductor. If 
charges can be supplied to the terminals of the 
long conducting wire as fast as they disappear 
— as can be done by using an electric machine 
or other means — ^the condition in the wire and 
around it is said to be that of a “steady” or 
“uniform” electric current. In other words, to 
maintain a steady current in a wire, its termi- 
nals must he kept at a constant difference of 
potential; and the quantity of positive electri- 
city supplied to one end or of negative supplied 
to the other in each second of time is called the 
“intensity” of the current, or the “current 
strength.” The quantity of electricity carried 
by the current is evidently the product of the 
eurr.-T't orrii and the time. The difference 
of p'tiMi.ij >-iween two points on the wire is 
called the “electromotive force” (E. M. F.) be- 
tween those points. It evidently requires 
energy to maintain a uniform current, because 
of the energy spent in thermal actions. 

Sources of Electric Currents. To maintain 
a steady electric current, some method must be 
used which mil produce a constant difference of 
potential. Four may be mentioned: 1. If an 
ordinary electrostatic machine is used, it will be 
found to give a current of small intensity, the 
energy for the current coming from the work 
done in producing the charges by means of the 
machine. 2. If two wires of different material, 
e,g., brass and iron, are joined end to end, form- 
ing a single circuit, there will be two junctions 
of brass with iron; and if these two junctions 
are kept at different temperatures, there will be 
(in general) an electric current round the cir- 
cuit. The energy for this current comes almost 
entirely from the source of heat at the hot junc- 
tion, but it may come in part from the fall of 
temperature of one of the wires. The E. M. F. 
of the current is, as a rule, extremely small. 
(See Thermoelectricity.) 3. If two different 
solid metals, e.g., rods of copper and zinc, dip 
into a dilute solution of sulphuric acid in water, 
the two metals will be foxmd to be at a differ- 
ence of potential. The same is true of any two 
metals dipping into any liquid — other than a 
fused metal — ^which is an electric conductor. 
Such an arrangenieat is called a “cell,” or “ele- 
m^t.” The one mentioned has many disadvan- 
tages, some of which may be obviated by using 
two liquids separated by a porous partition. 
(For a description of different types of cells, 
see Voltaic Cell or Battery. ) ‘ If a cell, as 
described above, consisting of a zinc and a copper 
rod dipping in dilute sulphuric acid is used to 
produce a current in a wire joining the project- 
ing ends of the two rods, it is observed that the 
current in the wire is in the direction from 
copper to zinc; that the zinc rod wastes away, 
and the loss in mass of the zinc ig proportional 
to the current strength and to the time; that 
bubbles of hydrogen gas form at the, copper rod. 
It is known, from chemical experiments that, 
when zinc is dissolved .in a vessel containing 
^lute sulphuric, acid, hydrogen^ gas is formed, 
and the temperature, rises, sho;wing that,in.th,e 
reaction energy is given out. \ In the'.siiople cell 
just described the zinc dissolves, hydrpgen is 
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formed, and tlie energy liberated is used in pro- 
ducing the electric current. A similar explana- 
tion of the supply of energy may be given for all 
cells, it being noted, however, that in some cases 
energy is taken from the liquid of the cell itself 
— apart from chemical action — as is shown by 
its fall in temperature, and in others energy is 
given to the cell, as is shown by a rise in 
temperature. 4. Electric currents may be pro- 
duced by dynamos (see Dyxamo-Ehecteic jVIa- 
CHINEEY ) , the principle of which will he exam- 
ined imder Induced Electric Currents. 

Heating Effect of Currents. Since in a 
current through a conductor a certain quantity 
of electricity is passed from high to low poten- 
tial, it is losing energy, which in turn is gained 
by the conductor. Thus, if a quantity e has its 
potential lowered by Vi — V 2 , the loss of energy 
is c(Vi — Vo) ; and this is the energy gained by 
the conductor. If ^ is the current strength, and 
t is the time taken for a quantity e to pass, e 
~ it. Vi — Vo is the electromotive force and 
may be written E. Hence the energy gained by 
the conductor is Eff. This goes into heating 
effects and is manifest by a rise in temperature. 
Illustrations of this heating effect of a current 
are furnished by the glow, or incandescent, lamp, 
by the arc lamp, by electric furnaces, etc. One 
form of lamp (see Electric Lightii^g) con- 
sists of a thin loop of compressed* carbon or 
tungsten inclosed in a glass bulb from which as 
much air as possible has been exhausted, the 
two ends of the filament being joined to two 
fine wires of platinum which enter the exhausted 
space from without. If by means of these plati- 
num wires an electric current is made to pass 
through the filament, the latter will be raised 
to incandescence by the heating effect of the 
current; but it will not burn, because there is 
no oxygen in the bulb for it to combine with. 
The reason for tbo heating effect being so great 
in the filament K t'nat it offers a great opposi- 
tion to the passage of the current, and so a 
great amount of energy is necessary to force the 
current through. 

The arc lamp consists of two carbon rods- so 
kept by automatic devices that there is a small 
gap between them. When the lamp is started, 
the rods are in contact, aitd a current is forced 
through from one rod to the other; there is a 
great rise in temperature at the point of. con- 
tact, owing to the great resistance to the pas- 
sage of the current — this makes the air a good 
conductor; then the poles are drawn a slight 
distance apart automatically; and owing to the 
resistance to the current passing from. the car- 
bon to the air, the carbon tips are heated white- 
hot and emit light. See Electric Lighting. 

IMCagnetic Action of a Curr^t. If a long, 
straight wire carrying a- current is held over 
and parallel to a pivoted magne^tic needle, the 
needle will be deflected to one side or the other, 
depending upon the direction of the current. 
The simplest statement of tfic law of the mag- 
netic action of a current is that ^ a wire oarryii^ 
a current is surrounded by rings of magnetic 
lines of force,, the connection being , such that, 
if a rightThanded- screw be imagined placed so 
as. to ©oinmde with the conductor, and, if it is 
turned; in" the' i^nner indicated by the. line 
hi motiqn of. tran^fitipn 

current.^ , ' 

- iMe bs^tim th^ form of a loop, 

elie side and rettdm" outsit, ^ch Ime 


forming a closed curve. Thus, the face of the 
loop which the lines enter is like the south pole 
of a magnet, and the opposite face is like the 
north pole. In other words, the magnetic action 
of the loop of wire carrying a current is like a 
thin sheet of iron filling the area of the loop and 
so magnetized that all the north poles are on 
one face and the south poles on the other. 

Similarly, if the wire is wound in the form of 
a helix or spiral spring, the lines of magnetic 
force will enter at one end of the helix, pass 
along its length, and, emerging from the opening 
at the farther end, return outside, forming 
closed curves. A helix like this when it car- 
ries a current has, therefore, the properties of 
a bar magnet. If a small magnet is placed in- 
side tbis helix, it will turn and place itself 
along the line of magnetic force; similarly, if a 
rod of soft iron or other magnetic substance 
is wound with an insulated wire helix carry- 
ing a current, it will he magnetized. Such 
magnets are called ^‘^electromagnets” and in 
various forms they play an essential part in 
call bells, telegraph and telephone instruments, 
dynamos, motors, etc. The bar of iron is gen- 
erally so bent that its two ends face each other ; 
sometimes it forms a ^'horseshoe.” One of its 
ends is then a north ni ague tic pole, and the 
other a south pole w'leru^vcr the electric current 
is passed through the enveloping helix of wire. 
Since conductors carrying currents have the 
magnetic properties of magnets, they have forces 
of attraction and repulsion on each other and 
on magnets. It may be shown that all these 
various cases of force may be embraced in the 
statement that ^^motions take place in such a 
manner that the circuits of conductors inclose 
the greatest possible number of lines of magnetic 
force emerging from the north faces of the cir- 
cuits, or the least number of lines emerging 
from the south faces.” The action of electric 
motors is based on this principle. See Dy- 
namo-Electric Machinery. 

Many instruments for the detection or meas- 
urement of electric currents are based upon 
their magnetic action. If a magnet is pivoted 
so as to be free to turn around a vertical axis, 
and if it is placed in the plane of a loop of 
wire, it will be deflected if a current is passed 
lb rough tiu! loop, tlius making a “galvanoscope.” 
(Sec C.'AiA ) The delicacy of the in- 

strument may be increased in many ways*, mak- 
ing the magnet light and short, winding the 
wire in several ' turn^ instead of a single 16op, 
suspending the magnet by a fine fibre with little 
if any torsional resistance, making the magnet 
“astatic.” 

An astatic magnet is really a combination of 
two (or more) magnets rigidly fastened to a 
stiff rod or staff, and so placed that the directive 
magnetic action of the earth is destroyed *as far 
as possible. This is done by placing the toag^ 
bets in opposite directions," but in the same 
plane, and makinur Uiem nearly afe 'possible 
of the same 'strength. In suspending tMs com- 
ponnd system in the galvanoscope it is so ar- 
ranged that one magnet (or set of similar 
magnets) comes inside .the coil of wire, whijle 
ilio othiiT magnet (or set of magnets), turned 
in the opposite direction, lies outside the 
coil. ■ ■ V ' ' ' ' ’ ' 

• In another, type of instrument' a fiat coil of 
wire is ‘ suspended by a wire which has torsional 
rigidity between the two p6lei^ of a' horseshoe 
magnet, so that the line joining the poles is -par- 
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allel to the faces of the coil. When a current is 
passed through the coil, it will turn so as to 
tend to place its faces perpendicular to the line 
joining the poles, thus * ■' 5 lines of 

force. The rigidity of ' j. ‘ ' prevents 

the coil from turning far; and the turning 
moment due to the action of the magnet on the 
current is balanced by the moment of restitution 
of the twisted wire. This is the principle of the 
siphon recorder, of the D'Arsonval 1'. ano** ■ t 
etc. Still another form of instrument ditfers 
from the one just described in having the mag- 
netic held due to the permanent magnet re- 
placed by one due to an electric current through 
parallel coils of wire, one on each side of the 
suspended coil, with their faces at right angles 
to those of the latter. This instrument is called 
an ‘^electrodynamometer.” 

It should he noted that Rowdand has shown by 
direct experiment that an electrostatic charge 
carried at a high speed has the same effect on a 
magnet as a current ; the direction of the 
equivalent current depending upon whether a 
positive or a negative charge is carried. 

Electrolysis. Metal wires are not the only 
conductors for electric currents, although they 
are the ones most commonly seen. Many liquids 
are conductors, and all gases may be made to 
conduct. To pass a current through a liquid or 
a gas, wires must be used so as to conduct the 
current in at one point and out at another. The 
wire by which the current enters is called the 
“anode”; that by which it leaves, the “cathode,” 
Fused metals conduct like solid metals; but in 
the case of other liquid conductors (and also 
some solid ones) there are chemical actions at 
the anode and cathode: gases are evolved or solid 
matter is deposited on the metal wires or plates. 
Such conductors are called “electrolytes,” and 
the process of conduction through them is called 
“electrolysis.” If all electrolytes are examined, 
it is found that they are the solutions of 
certain salts or acids in some liquid, such as 
water, and that there is evidence of the dissoci- 
ation of the salt or acid by the action of the 
liquid. Faraday found, by studying the relative 
quantities of matter separated out from the 
liquid at the cathode and anode when an 
electric current was passed through an elec- 
trolyte, two laws which bear his name: 1. The 
mass of matter separated at either cathode or 
anode in any one electrolyte varies directly as 
the quantity of electricity carried by the cur- 
rent, i.e., as the product of the current strength 
and the time. 2. If the same current is passed 
through several electrolytes in series, the masses 
of the matter separated out at the different 
anodes or cathodes vary directly as the “chemi- 
cal equivalents” of the matter. 

The chemical equivalent of any element is 
its “atomic weight” (see Atomic Weights) di- 
vided by its “valence.” For example, the chem- 
ical equivalents of a few different substances are 
given in the following table: 


Hydrogen 
Oaygen. . . 
Copper . . 

Zinc 

Silver. . . . 


1 

7.98 

31.59 

32.44 

107.66 


* Assiiming the truth of Faraday^s first law, a 

convenient method is offered for comparing the 
current strength of different currents, viz., pass 
the currents in turn through the same elec- 
trolyte and weigh the quantities liberated in the 
same time. The current strengths are in the 


ratio of these masses. This is the principle of 
the so-called silver or copper “voltameters.” 

Faraday pictured the phenomena of electroly- 
sis as being due to the passage in the elec- 
trolyte of two streams of particles — one set 
4 ’ positively going towards the cathode, 

1 ■ '~op\r charged negatively going towards 
the anode. These carriers of charges he called 
“ions”; and he thought of them as giving 
up their charges to the cathode and anode, 
and then being liberated from, the liquid 
as gases or solid deposits, or as then taking 
part in chemical reactions and thus liberating 
other substances. It is easily seen that, if 
Faraday’s laws are exact, all ions of the same 
substance, e.g., hydrogen, must carry the same 
charge in whatever electrolyte they appear, and, 
further, that the charge on any ion is propor- 
tional to its valence. (Thus, if the charge on a 
hydrogen ion is e, that on a copper ion must be 
2e, because the valence of copper is twice that 
of hydrogen. ) * 

The modern theory of electrolysis is one of 
the most important branches of physical chemis- 
try. Only its essential ideas need be mentioned 
here. As it is known by evidence from many 
sides that an electrolyte consists^ of a pure 
liquid in which a salt or acid is dissolved and 
dissociated into parts, it is natural to identify 
the ions with these fragments of the molecules of 
the salt or acid. The theory at present ac- 
cepted is that by the act of solution in a liquid 
some substances are dissociated, at least in part, 
e.g., stilphuric acid in water; i.e., some of the 
molecules of the dissolved substances break up 
into smaller parts. It is not thought that the 
parts of a molecule once dissociated remain sepa- 
rated, but that there is a state of dissociation 
and recombination going on as the molecules 
and their parts move about through liquid, 
and at any instant a definite proportion of 
molecules are dissociated. It is natural to 
think that, if a molecule is broken into parts, 
which are then separated, they will be electri- 
cally charged — one portion positively, the other 
negatively. (The charges on any part would 
then vary as its valence.) If now a difference 
of potential is produced in the liquid by in- 
serting the anode and cathode, all the positively 
charged parts will, during their intervals of dis- 
sociation, be urged towards the cathode, while 
those negatively charged will move towards the 
anode. (It is possible that these dissociated 
parts do not move freely by themselves, but 
drag with them definite masses of the solvent.) 
On this theory, which accounts perfectly for the 
observed phenomena of electrolysis, the ions are 
charged fragments of molecules. When they 
get to the anode or cathode, they give up their 
charges and combine with other ions, thus 
forming molecules which are liberated. See 
Lissociatiok; Electkochemistby, General. 

Discharge through Gases. There is reason 
for believing that a pure gas would be a perfect 
insulator; but all gases can be made conductors 
in many ways, in all of which there is evidence 
that the molecules of the gas have been broken 


* It is evident tbat the processes of silver or of copper 
plating are simply cases of electrolysis. (See Electro- 
chemistry, In'dl’Strial ) In the former a solution is 
made of a silver salt; a plate of silver is used for the anode; 
the body to be “plated” is made the cathode; and, as the 
current is passed through, silver is deposited on the latter 
and dissolves off the former. Electrolysis is used extensively, 
too, for the preparation of pure metals, e. g., copper, alumin- 
ium. etp See Mv'TAT.TT-Tinv 



ELECTRICITY 


EliECTBICITY 


595 


into parts, i.e., “ionized”; although the ions 
in a gas are by no means the same as in a liquid 
electrol37te. Some of the method- >■* 'CT'i/irir 
a gas are the following: (1) iq-pi. -.s ; mh of 
high temperature, e.g., the gases rising from a 
Bunsen flame are conductors; (2) passage of a 
spark in the neighborhood; (3) exposure to 
E-Sntgen rays or to rays from a radioactive 
substance, such as uranium (q.v.) ; (4) ex- 
posure to “cathode rays” (see below) ; (5) 

exposure to “ultra-violet light.” (See Light.) 
One most important fact which seems to be es- 
tablished is that the negative ions of all gases, 
however these ions are produced, are identical. 
It can be proved also that the negative ions have 
less mass than the positive ones. For a full dis- 
cussion of the recent work on this subject, refer- 
ence must be made to J. J. Thomson’s The Dis- 
charge of Electricitg through Crase?> (London, 
1902) and to publications by Professor Thomson 
and his students in the Philosophical Transac- 
tions (ib., current). See Ionization. 

One of the r-'-. I ■■■'’•■-r ‘"ustrations of 

the passage of - '■ . ;■> i •• a gas is af- 
forded when the gas is inclosed at low pressure 
in a glass tube into which enter two metal wires 
serving as anode and cathode. When the gas is 
at a pressure of a few centimeters of mercury, 
and a discharge of electricity through the tube 
is produced by an induction coil or by a number 
of cells, the gas near the anode is apparently ar- 
ranged in colored striations across the tube, 
while near the cathode there is a dark space and 
over the cathode itself there is a velvety glow. 
(The light emitted from the tube is character- 
istic of the gas inside. See Specteoscopy. ) 
As the tube is exhausted further, so that the 
pressure of the gas decreases, the dark space 
round the cathode extends through the tube. 
Finally, if the exhaustion is continued, the 
character of the phenomenon is changed by the 
gradual appearance of the cathode rays. These 
are streams of minute particles of matter 
negatively charged, which leave the cathode per- 
pendicularly and proceed in straight lines 
through the gas in the tube. These cathode rays 
are themselves invisible, but they produce lumi- 
nous effects where they pass through the gas and 
where they strike the walls of the tube; at 
this last place they produce thermal effects also. 
They produce mechanical motion if they strike 
any small movable object in the tube. Their 
path can be deflected by a FrMgiMd. proving 
that they are negatively chargtci mov- 

ing with great speed — about 25,000 miles 
per second. If at the end of the tube on which 
the cathode rays strike there is a small open- 
ing covered with a thin sheet of aluminium, 
similar rays are observed outside the tube. 
These were first observed by Lenard and are 
called 'Ttenard rays.” Cathode rays affect photo- 
graphic plates; and, further, wherever they 
strike any solid obsf^cles, disturbances in the 
ether are produced, which in turn cause other 
radiation. These were discovered by Rontg^ 
and are called “RJmtgen rays,” or “X-rays” 
(q.v.). -The best discussion of cathode rays is 
given in I/^ rayons cathodiques, by Villard 
(Paris, 1^00 >. 

Laws joi: :Bt:eady Electric Currents. Advan- 
:age of the action of an electric current 

m a magnet .to deflbxe a fhinit current.^*^ A unit 
>ole in magne^m ^ deflated as such a pole that, 
f two of thena: are at* the distance of o-ne centi- 
neter apart ina wacu^dn;^ tihe force be^ thfmi 


will be one dyne. A unit current is defined as 
being one of such intensity that, if it is passing 
through a wire bent into the form of a circle oi 
radius one centimeter, the force due to it on a 
unit pole at the centre of the circle is 27r, where 
n- = 3.14159. This unit is called the “C. G. S. 
clociromagjiotic unit”; and it has been shown by 
c\p(*rjmc-nt tliat its ratio to the “C. G. S. electro- 
static unit” is 3 X 10^®. A current of intensity 2 
around the same circular circuit would produce 
the force 47r on a unit pole at the centre; and 
experiments show that if a current of intensity i 
is passed around a circular circuit of radius r 
centimeters, the force on a unit pole at the 
centre is 

2Tri 

r 

If there are n turns of wire making up a flat 
coil of radius r, the force on a unit magnetic 
pole placed at the centre is 

2mt 

r 

The “dimensions” of a magnetic pole are 

(see Magnetism:) ; and since the 
force on a pole of strength m due to an elec- 
tric current as just described is the 

dimensions of this fraction must he those of a 
force, i.e., MLT“*. Since the dimensions of m 
are given and r is a length, the current strength, 

has the dimensions Therefore, 

on the C. G. S. electromagnetic system, an 

electric quantity has the dimensions ; 

g. in these expressions represents the dimensions 
of magnetic permeability, or inductivity, as it 
is called. 

If a small “ . • '* t needle is pivoted at the 
centre of a . ■ its axis in the plane of 
the coil, there will be a couple (q.v.) acting on 
the needle tending to make it turn at right 
angles to the coil. This couple may be balanced 
against a couple due to the earth’s field of mag- 
netic force; and in this manner the current 
strength i can be measured in terms of the 
earth’s field of force. Such an instrument is 
called a “galvanometer,” because it measures a 
steady electric current. By means of it Fara- 
day’s laws of electrolysis may be verified. The 
number of grams of any substance liberated each 
second when a unit current passes through an 
electrolyte is called the “electrochemical equiva^ 
lent” of that substance. The values of this 
quantity for some elements are given in the 
following table: 

Hydrogen 0.000104 

Oxygen 0.000829 

Copper 0.003290 

Zinc 0.003385 

Silver 0.011180 

The number of tubes of magnetic induction 
(see Magnetism) which pass through any coil 
of wire when it carries a unit electric current is 
called its “coefficient of self-induction”; and the 
number of tubes which pass through a second 
coil of wire owing to this iitiH current in the 
first coil is called the “coefficient of mutual in- 
duction” of the two coils. It may be proved 
that this .«-aTnc number would pa-« through the 
first coil if tlu're were a unit current in the sec- 
ond. Tho.se coefficientR of self and mutual in- 
duction — sometimes called simply “the induc- 
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^nd shape of tlie coils, of their relative posi- 
tions, and of the surrounding medium, but are 
independent of the currents. If Li is the co- 
efficient of self-induction of one coil, and M 
that of mutual induction between it and a 
second coil, and if currents of intensities it and 
is respectively are flowing in the two coils, the 
number of tubes of induction through the first 
coil is liit -{- 

If the electromotive force applied to the ter- 
minals of a metal wire is varied, and the cor- 
responding current measured, it is observed that 
one bears a constant relation to the other. If i 
is the current strength and E the electromo- 
tive force, E = Hi, where R is a constant for 
the given vdre, and is found to vary directly 
as the length of the wire and inversely as its 
cross section, and to be difierent for difierent 
metals or for the same metal at different tem- 
peratures. R is called the “electrical resistance” 
of the given ^ire at whose terminals the 
E. M. F. E is applied. This law connecting E, R, 
and i is called “Ohm’s law.” 

The heating effect in the conductor has been 
shown to be Eif; and so this may be written 
showing that the effect is the same for 
a plus as for a minus current, i.e., it is inde- 
pendent of the direction of the current. 

!MIeasurement of Electrical Quantities. As 
already explained, the intensity of an electric 
current may he measured in terms of the earth’s 
magnetic force by a galvanometer, and the value 
of this force may he determined by suitable meas- 
urements. (See Magnetism.) Thus the nu- 
merical value of any current on the C. G. S. 
electromagnetic system may be obtained. { There 
are other and better methods, depending upon 
the attraction of two parallel coils of wire car- 
rying currents. } The intensities of two cur- 
rents may be compared by making them pass 
through a voltameter a^pplyiiig 

Faraday’s first law of electrolysis. To measure 
the electrical resistance of a conductor the sim- 
plest method — ^at least theoretically — ^is to meas- 
ure by means of a calorimetric experiment the 
her. tiller cff-ret in it produced by passing through 
! a whose intensity is measured- The 

heating effect is and, as both i and f are 

easily obtained, R can be calculated. This will 
be its numerical value on the G. G. S. electro- 
magnetic system. To compare the electrical re- 
sis'Sinces of different conductors, the simplest 
and most accurate method is the use of ^^Wheat- 
fetone's bridge” (q.v-)* If resistance of a 
given conductor is known, and if the current 
produced through it by any E. M. F. can be 
measured, the numerical value of this E. M. F. 
is given by Ohm’s law. Methods for the com- 
parison of different electromotive forces are 
described in all textbooks on physics and elec- 
tricity. Owing to the inconveniei* i- i ‘ l..!-- 

of the units of resistance and of • « i ■■■if" i 

force on the C. G. S. electromagnetic system, 
other units have been adapted for practical use. 
Bee Electeioax Units. 

The “ampere” (q.v.), or practical unit of dur- 
renty is one-tenth the C. G- F. » h .-g’l'-i 
unit; the ^ohm,” or practical f.Mb i. 

19 substantially 10® 0. G. S- dec tromagnetic 
tmits; the “volt,” or' practical nnit of ol(‘utro- 
motive- force, is substantially 10® C. G. S. electro- 
magnerfciOi units. ^ * 

Indmcsedi Electim Currents. ' If - the magnetic 
field *mc^cS9ed "by any (k)ndU]ctor, -e.^.V ^ wire bent 
into a hflased^^ficie^ifs In aaay way, there 


will be produced in the conductor an electric 
current, which continues only while the change 
goes on. This is called an “induced current,” 
and it is said to he due to an induced E.M. F, 
If there w^as a current in the conductor origi- 
nally, it will be either increased or decreased, 
depending upon the direction of the induced 
current. This last is in such a direction that 
by its electromagnetic action it will oppose that 
change in the magnetic field which produces it. 
Thus, if the change is due to the approach of a 
magnet having its north pole foremost, the in- 
duced current will be such as to cause the re- 
pulsion of the north pole; while, if the change 
is due to the removal of the north pole of the 
magnet, the induced current will be in the 
opposite direction. The change in the magnetic 
field may be due, also, to the approach or re- 
moval of electric currents, to the change in the 
intensity of neighboring currents, or to changes 
in the original current in the conductor itself. 
Special cases of this last kind are^ afforded 
when a conductor carrying a current is broken, 
and also when the broken parts are reunited, 
thus again starting the current. In the former 
case the magnetic field starts at once to de- 
crease ; and owing to this there will be an 
induced < -,r" - i < to neutralize the change 

in the ( ric* .'■!!. '.e., in the same direction 

as the original current; this is shown by the 
spark which passes hetw^een the ends of the con- 
ductor where the circuit is broken. ( This “extra 
current on breaking” is used often to produce a 
shock in the muscles of the arms or body; for, 
by increasing the magnetic field of the original 
current by winding the wire in a helix, a power- 
ful shock may be felt.) When the circuit is 
again made, if the current regained its ori^- 
nal value at once, there would be a sudden in- 
crease in the magnetic field; as the field in- 
creases, however, there are induced currents 
tending to oppose the change, and hence the 
current regains its former value at a rate de- 
pending on the self-induction and the electrical 
resistance of the conductor — a very short time, 
how^ever, in general is required. In all cases the 
induced E. M. F. ( and therefore the intensity of 
the induced current ) varies directly ^ as the 
change in the tubes of magnetic induction, and 
inversely as the time taken in which to accom- 
plish this change. The induced E. M. F. equals 
the change, in the number of tubes Of induction 
in one second. In fact, the simplest way of 
defining a unit of self or mutual induction — 
or “unit induction” — ^is to say that it is the 
induction in a circuit when the induced E. M. F. 
in it has the value one, while the inducing cur- 
rent varies at the rate of one unit per second. 
For, if M is the coefficient of mutual induction 
between two coils, and- if a current i passes 
through one, there are Mi tubes through the 
other; therefore, if the current i varies at the 
rate of one per second, Mi will vary at the rate 
of M per second; but the induced E. M. F. equals 
the rate of variation of Mi, i.e., equals M; so, 
if the induced E. IM. F. is unity, M must equal 
one. Tlie energy required to produce the rcurr- 
rent comes froni whatever agency changes the 
magnetic field, except when a current is made or 
broken, i.e.,’ except cases invtolving self-induction. 
Om breaking a circEuit which carries a current, the 
cell or other source of E. M. F. ceases to furnish 
energy; and that requaked for the^ “extra cur- 
rent”" comes from the surrounding 'medium; so 
this current continues only so long as this, shp- 
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ply lasts. Tills energy of tlie medium is asso- 
ciated 'VTith the magnetic held around the con- 
ductor due to the current- Similarly, when a 
current is ^’made"’ by joining the two ends of 
the broken conductor, the cell or source of 
E. M. P. begins to furnish energy; and this is 
spent in two ways at first, in producing the mag- 
netic field and in ‘ ' resistance of 

the conductor. W . ' rises to its 

full value, as given by Ohm’s law, the magnetic 
field reaches its final value, and all the energy 
now goes to overcoming the resistance 
This energy of a magnetic field — around either 
a current or a permanent magnet — is undoubt- 
edly kinetfc ; the ether and the portions of 
matter, if they are magnetic, are in motion. 
Clerk- Masrwell has shown how magnetic actions 
can be explained if a line of magnetic force is 
a linear vortex, the ether and the very small 
portions of matter spinning around this line as 
an axis, and if these different vortices are made 
to depend on one another by means of some kind 
of mechanism connecting them. 

The applications of induced currents are al- 
most too numerous to mention : earth inductors 
to measure the direction and intensity of the 
earth’s magnetic field; induction coils to pro- 
duce sparks, etc. ; transformers as used com- 
mercially to reduce or increase the E. M. F. of 
currents; all forms of dynamos; the telephone; 
all apparatus that depends upon the use of 
alternating currents, etc. 

Alternating Currents and Electrical Waves 
along Conductors. If the E. M. F. impressed 
upon a conducting circuit is not constant, the 
current will vary and there will be complica- 
tions owing to the induced currents. In par- 
ticular, if the E. ]M. F. is periodic in the same 
way that the motion of a pendulum is periodic, 
i.e., if it rises to a maximum, decreases to zero, 
becomes negative, reaches a maximum negative 
value, increases to zero, then to its positive 
maximum, etc., according to the formula E = 
W cos pty the E.M. F. and the current are the 
simplest cases of “alternating” electromotive 
forces and currents. E” is tlie maximum E. M. F., 
and the number of times the E. M. F. makes 
a complete period in one second is p/27r (where 
7 r= 3.14159). If the conductor to which this 
al Lorn a ting E. M. F. is applied is not too long, 
The ini entity of the current in all parts of it 
will be the same at any one time; but if the 
conductor is many inih *■ l-Tig- lik-^ an ocean 
cable, or a telephone or iclignip''. 1 ru- over long 
distances — ^the E. M. F. and the intensity of the 
current will vary from point to point in such a 
way that there is a wave of E. F. and of 
current in the conductor. (These facts .are 
perfectly analogous to the phenomena observed 
on shaking sidewise periodically one end of a 
short ;rope or of a lung st-reteherl rope.) The 
rate of transmission of the electrical waves 
along the conductor depends upon the properties 
of the conductor and the surrounding medium; 
and it can be proved that the rale at wl?ich the 
amplitude of the wave — Le., the maxinuun value 
of thef" encrent at any one — decreases ow- 

ing 'to alwso^rrption of the ener^, of the waves 
varihs.witb^^&e wave length. Long wave%- i.e., 
t%60;S^>^^r.V5^tiei»vp-is smaU, die doym m-CKre plowly 
for wjhich p is large.. It is 
owing^'toiifhii^ilactjthatilong waves travel farther 
than J&hojEtf oifes4f.ai^ thei^e:^re on ocean ' c^lea 
very- long * A discov- 
ery ,^5upin of. Co- 


lumbia University has shown a method by which 
a special kind of conductor — one in -which coils 
of -wire are introduced at regular distances — 
will convey all waves (within certain limits) to 
the same distance and will convey them much 
farther than will an ordinary wire or cable. 

Sail Effect. One of the most important 
effects ’'of a magnetic field on an electric current 
is observed when a thin sheet of metal, e.g., gold 
foil, is traversed by an electric current and is 
held between the poles of an electromagnet. 
When there is no magnetic field, the current flows 
through the sheet in a definite manner; and it 
is possible to find pairs of points on opposite 
edges of the sheet which have the same potential : 
this can be done by joining one terminal of a 
galvanoscope to one edge and then joining the 
other terminal to such a point on the other 
edge that there is no current through the instru- 
ment. If now the electromagnet is made to 
produce a field of magnetic force perpendicular 
to the sheet, there will be a steady current 
through the gah .i no.^ope. If the magnetic field 
is reversed, so llij- < urrent. This effect was 
first observed by E. H. Hall in 1880 and is called 
the Hall effect. The action is exactly as ^ if, 
owing to the " leld, the line joining 

the two points edges, which were at 

the same potential, were rotated slightly around 
an axis parallel to the lines of magnetic force. 
This action varies greatly for different metals, 
both in direction and amount, and is propor- 
tional to the , strength of the magnetic field and 
to the current strength in the Sheet. 

Faraday Effect. Faraday observed in 1845 
that, if a beam of plane polarized light is passed 
through, a hollow iron rod forming the core of 
an electromagnet, the plane of polarization (see 
Light) is rotated when the current is passed 
around the helix forming the magnet. The rota- 
tion is in the direction of the current in the 
helix; i.e., it obeys the “ U'’ ! U • ' ' 
law.’’ The amount of the . ; “ ■ . 1;.^ 

with the material which c ^ : , ■ • » * 

the hollow iron core and ' ■ ■ • . • ; ' i ■ i • ‘ 

intensity of the magnetizing current. 

Both the Hall and Faraday effects are evi- 
dences of the rotatory action around a magnetic 
field of force. 

Bibliography. While the hibliooraphy of 
electricity is extensive, the subject will be found 
fully treated in the larger textbooks of physics. 
Of the reference books dealing exclusively with 
electricity and magnetism the following are rec- 
ommended, and for the convenience of the reader 
are grouped in three classes: !MATiir:MATtc.\JL 
.\Ni) i:i) Tbeatisizs: Clerk-Haxwell. Elec- 

y.f'-. '/' '/ M'iguetism (2 vols., London, ISSl); 
Webster, The Theory of rAerdricity and Mag- 
netism (ISTew York, 1S97) ; Tliomson, Xotes on 
Recent Researches in Elecf/rictfy and Magnetism 
( London. 1893 ) . EnuMrxTART Textbooks : 
Thomson, Elements of t%e Mathematical’ Theory 
of Electricity and Magnetism (Xtondon, 1895} ; 
Gerard, Electricity and Magnetism ^Kew York, 
1897). EixmextIry P^scRiP^nvE Works: 
Perkins, Outlines of Electridiy and Magnetism 
(Hew York, 1890); S. ,P. /'3^ompson, 
tary Lessons in Electricity and Magnetism (ib., 
1881, 1902) ; Gordon,, PKysioaZ Treatise' on Eted- 
tridty and Magnet^rn (2 yol?., London. : 

Glazebrook, Eleefricuy and Maynrtiff^ ‘.Cairi- 
bridge, Eng., 1903,) ; ^^tarling, Electridty and 
Magnetism- .(London, 19*12) ; Poyhting and 
Thomson, Electricity (ib., 1914). 
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EI/ECTBICITY, Animal. The property in 
animal tissues, as nerves and muscles, to pro- 
duce electrical reactions. It is exhibited espe- 
cially in various rays, eels, etc. See Electsic 
Fish. 

EliECTBICITY, Atkosphebic. See Atmos- 
pheric Blecteicitt. 

EEECTBICITY, IVIedical Uses of. * Three 
forms of electricity are used in medicine: static, 
galvanic, and faradic. Static electricity is ob- 
tained from a frictional machine in which glass 
plates are rapidly revolved against chamois rub- 
bers or horsehair brushes. The electricity is 
produced in a succession of sparks, which may 
be received in a Leyden jar or in the body of a 
patient insulated by being placed on a glass- 
footed chair. Static electricity has but little 
cmantity, but an enormous electromotive force; 
me current has high potential and high fre- 
quency, hut is devoid of appreciable electrolytic 
effects. Its use in medical practice is to modify 
and regulate functional processes, including se- 
cretion, excretion, sleep, circulation, and nutri- 
tion; in subacute or chronic inflammatory con- 
ditions, neuroses, paralyses, muscular contrac- 
tions, skin aflfections, cancer, tuberculosis, etc. 

IT*-T f'ry currents are now extensively 
us-. '! :<'r r h't /h’u pain, increasing metabolic 

changes either locally or generally,^ reducing 
the blood pressure, and increasing elimination. 
An nl!.riiai'”g v‘'7r'.nt is derived primarily 
from a !* c ' or induction coil and is 

produced by the continuous charging and dis- 
charging of a pair of Leyden jars or condensers. 
The charge is received by the inner coating of 
the jars, and the current allowed to spark be- 
tween metallic balls connected with this inner 
coating. The oscillations thus produced are^ es- 
timated at a million per second. The patient 
does not receive this current directly, but it is 
first passed from the outer coating of the con- 
densers to an Oudin resonator or Tesla coil, 
which increases the voltage from hundreds of 
thousands to over a million volts. The patient 
experiences only a sensation of warmth when 
glass vacuum electrodes are employed in the 
nfpTiv: ; with metal electrodes a spark re- 

sults, which is often utilized for destroying ab- 
normal tissue. 

Galvanic electricity is obtained from a gal- 
vanic battery, composed of several cells con- 
nected in the usual way, the terminal wires 
being inserted into metal binding posts, to which 
electrodes are fastened. The elemen-fcs used are 
zinc and carbon immersed in a solution of bi- 
chromate of potash containing sulphuric acid 
and also a salt of mercury. A current con- 
troller, or switch, is, so arranged that one, two, 
three, or more cells may be used at a time, ac- 
cording to the stren^h of current desired. 
The electrodes, or terminals, which are applied 
to the body, are composed of metal disks, cov- 
ered with sponge and insulated so as to be 
grasped by the wooden handles by the physician 
without drawing off the current. The sponges 
are wet before applying. Galvanism causes a 
contraction of the muscle against which the elec- 
trode is applied, on application and again on 
withdrawal. During the interval of application 
there is a sensation of heat (also of pain if the 
amperage he great) and of tingling. A sensa- 
tion of light, a metallic taste, or a buzzing sound 
is experienced when the current is passed 
through the retina, the tongue, or the ear re- 
spectively. Galvanism is applicable in treating 


very many conditions and diseases of the nerv- 
ous system as well as of the greatest use in 
■r - • - f these diseases. 

i ! : -* ‘ is obtained from a faradic battery. 
An important part of this apparatus is a small 
induction coil consisting of a core of short, 
straight, soft iron wires of large diameter, 
around which are coiled many feet of wire. 
Through the wire is run an electric current which 
when interrupted causes an induced current to 
flow in a second and surrounding coil and turns 
the iron core into an electromagnet. Passing 
through the coil to the spring support of the 
vibrator, the current goes thence to the plati- 
num point on the interrupter and thence back 
to the cell, completing the circuit. But as the 
current, in passing through the coil, makes the 
iron core an electromagnet, it furnishes the 
energy that attracts the hammer on the spring 
support, which, drawn to the magnet, breaks the 
circuit in leaving the platinum point of the 
interrupter; the current then ceases, the iron 
core loses its magnetism, the spring ceases to 
he attracted to the iron core, and its tension 
causes it to return to its former position, in 
which it touches the platinum point of the in- 
terrupter again, and again the circuit is closed. 
Thus, the circuit is made and broken with ex- 
treme rapidity and frequency. The secondary 
coil is insulated from the primary coil, and its 
terminals are connected with the electrodes- 
The rapid making and breaking of the current 
in the primary produces an induced current in 
the secondary which can be regulated at will 
by the operator. This induced current is ap- 
plied to the human body by means of electrodes, 
as in the galvanic battery. The effects of fara- 
dism are wholly electrotonic. It is useful in 
mild cases of spinal and peripheral paralysis. 
Changes of circulation or of molecular state 
may be excited in central organs by reflex irri- 
tation produced by faradism. General faradism 
is beneficial in L'‘«nir «ind rheumatism, myalgia 
(muscular i • eisnsa: , in widespread eczema, 
in constipation due to indigestion, in hypochon- 
dria, hysteria, and neurasthenia. Local fara- 
dism is beneficial in but few cases which are 
not ameliorated in larger measure by galvanism. 
Faradism is useful in testing conditions of mus- 
cles ; but here, too, galvanism is of greater value. 
Special electrodes of various shapes are used 
in applying the current to different parts of the 
body. A flat oval electrode, about 6 by 4 inches, 
is useful in applications to the abdomen or 
spine; a small pointed electrode, for singling 
out one muscle of a small area or testing a 
nerve; a small oval bean-sbaped electrode, fas- 
tened to a rubber-covered wire, for swallowing 
in order to electrify the interior of the stomach; 
an electrode shaped like a knitting needle, with 
all but a half-inch of the tip insulated, for in- 
trauterine use; a wire brush, for special use 
with the faradic current, etc. An intc^rnipting 
electrode is so made that with the tliumb of 
the hand that applies the electrode the circuit 
may be closed and opened at will for testing 
accurately. A special electrode is arranged for 
the insertion in its extremity of 
saturated with a drug in soluii'-ri, N 

carried into the skin, when a current is passed, 
using this as the cathode. This is called the 
cataphoric electrode. A galvanic battery is 
furnished with a device by which the current 
may be run in different directions by moving 
a switch, thus altering the polarity of an elec- 
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trade without moving it. This is especially use- 
ful in to^it’ng for degeneration in a muscle. 
-Norm. i IK I'n' cathodal closure contraction of a 
muscle is greater than the anodal closure con- 
traction. If degeneration has occurred in a 
nerve supplied to a muscle, the anodal and cath- 
odal closure contractions may be equal, or the 
anodal may be greater than the cathodal. Far- 
adie contractility is less in a muscle supplied by 
nerve than in one in ,a normal 
^ means of the cataphoric electrode 
a medicine like iodide of potassium may be 
used locally in definite quantity, as in a glan- 
dular enlargement; or cocaine may be applied 
over the painful spot in a neuralgia or neuritis, 
or may be applied to the gum of a sensitive 
tooth before filling or extraction. 

Besides the use of electrization in several 
diseases, as stated under their own titles, in 
paragraphs on treatment, galvanization is of 
immense value in ('\c^ci-<ing paralyzed muscles, 
securing their nutrition, and preventing their 
atrophy until relief of the central condition has 
been accomplished or regeneration of nerv^es been 
secured. In surgery the electrolytic action of the 
galvanic current is employed in destroying tu- 
mors; (1 - ”, . ‘ii/ b x nrophied tissue,, as in the 
nasal t,. : ] nsevi and birthmarks, 

or superfluous hair, etc. The galvanic current 
is also utilized in heating a cautery for searing 
a surface or area, to secure a cicatrix; for caus- 
ing counterirritation, etc., its utility over the 
ordinary or Paequelin’s cautery being largely 
due to the fact that it can be placed in position 
when cold, and instantly heated to the required 
degree by passing through it a current of known 
J “ ■ For further information, consult: 

l!i ‘s' Electricity in Medicine (New York, 
1904) ; Guilleminot, Electricity in Medicine (ib., 
1906) ; article “Electricity,” in Gould and Pyle’s 
Cyclopedia of Medicine (Philadelphia, 1912) ; 
Martin, Practical Electro-therapeutics {St. Louis, 
1912); Neiswanger, V* * ' ' '-.f v' Prac- 
tice (18th ed., Chicag--. - Medical 

Electricity (6th ed., Philadelphia, 1913). See 
Dentistry. 

ELECTRIC-LIGHT BUG. See Fishkiixeb. 

ELECTRIC LIGHTING. Illumination pro- 
duced by the conversion of electrical energy 
into light, usually through the agency of either 
arc or incandescent lamps. The electric cur- 
rent is generated by dynamos driven by steam, 
gas, or water power, and may he either alter- 
nating or direct current and of either high or 
low potential. In its broader sense the term 
“electric lighting” includes the operation of 
agencies for the production and distribution of 
electric current as well as electric illuminants. 
The arc light is produced when an electric cur- 
rent flows through a bridge of vapor or arc 
between two conductors, called electrodes. (See 
Electric Arc.) The incandescent lamp has a 
filament of carbon or of r^fe^^ry metal 
mounted ip an exhausted glass .Bulb. The re- 
sistance of this filament to the flow of current 
causes a transformation of electric energy into 
heat of such an intensity that the filament glows 
with hrilliaait incandescence. 

Early History. The credit for the basic dis- 
cWety of the isfleetric light is probably due to 
Sir Humphry Davy, who in 1810 observed the 
Electric arc and produced the incandescence of 
a fine platinum wire in connection with his 
famous experfm^fe with a '2000-cell battery. 
The developments Of tte foROwihg 50 years were 


solely of a scientific nature, as the dynamo ma- 
chine had not been invented. In 1862 an arc 
lamp was installed in a lighthouse at Dunge- 
ness and supplied with current from a cumbrous 
magneto-electric machine. This light was in 
uso for many years and is generally credited 
with being the first electric lamp in regular 
service. Gramme’s dynamo of 1870 opened a 
new era in electrical development, yet there 
were but two exhibits of electric lighting at the 
Centennial Exposition of 1876. In 1878 Paul 
Jab lochk off’s “electric candle” created a great 
sensation at its initial exhibition in Paris. He 
• . vvo carbons vertically, side by side, 

■ ■ ' ■ kaolin between, and so dispensed 

with a feeding mechanism, which previously 
had been the source of great difiSculty in arc- 
lamp construction. The arrangement proved 
unsuited to extensive use. In the same year 
Charles F. Brush, of Cleveland, devised a com- 
plete system of arc lighting, including a special 
form of dynamo and a type of self-regulating 
arc lamp for series operation. The Thomson- 
Houston system and a number of others followed 
very shortly. The Brush system with minor 
modifications is still in extensive use. 

The Edison incandescent electric lamp was 
first exhibited in 1879 at Edison’s laboratory 
in Menlo Park, N. J. Edison’s invention com- 
prised a complete system of generation and 
distribution at coii'^tani poioiiTial, with the cur- 
rent subdivided bctuoin thu toveral circuits 
and lamps, as well as the first practicable in- 
candescent lamp. The basic principles employed 
by Edison had long been known, but he was the 
first to surmount the enormous experimental 
difiiculties in the development of a practicable 
lamp and the agencies for its energy supply. 
The Pearl Street Edison Station in New York 
was put in service in 1882 and was the fore- 
runner of the great central stations of to-day. 
Of the previous attempts at incandescent lamps 
the most promising was described in a British 
patent issued in 1845 to an American named 
Starr, whose early death at the age of 25 ren- 
dered his work abortive. Until 1885 little use 
was made of alternating current for electric 
lighting. The invention of the transformer in 
that year made possible the transmission of 
electric currents at higher potentials than could 
be applied directly to the lamps and so opened 
the field of electric lighting in regions remote 
from generating stations. Later developments 
have multiplied the varieties of incandescent 
and arc lamps and have wonderfully increased 
the flexibility and range of electrical generation 
and transmission. 

Central Station is a term used to designate a 
plant at which electric current is generated to 
supply many consumers, while an isolated plant 
supplies the wants of a single building or a 
contiguous group of buildings. The develop- 
ments of high-voltage power transmission have 
made it possible to supply electric service at 
great distances. A notable example is found in 
4:he group of power stations at Niagara Falls, 
from which transmission lines radiate to many 
cities for the supply of lighting and power serv- 
ices. In some instances these cities are. more 
than 200 miles distant. (See Power Trai^s- 
MissiON.) The central stations in large Ameri- 
can cities are for the most part steam-generat- 
ing plants, and many of them are of enormous 
capacity. The largest electric-lighting system 
in the world is that of the Commonwealth Edi- 
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son Companr of Chicago. This system is sup- 
plied by a group of four stations having an 
aggregate capacity of ■ 320,000 kilowatts, or 
4lo,o6o horse power. The largest single gen- 
erating unit in the world, a steam turbogenera- 
tor of 35,000 kilowatts, is employed in the Pisk 
Street Station, of this company. The greater 
part of the output of these stations is distrib- 
uted in underground cables at 0000, 12,000, or 
20,000 volts to 41 substations, where it is con- 
verted to a form adapted to local needs. • 

Distributing Systems are for the most part 
of copper wire, but aluminium has an exten- 
sive use, especially in long-distance transmission. 
The conductivity of copper is about double that 
of aluminium, but, owing to its lower density, 
an aluminium conductor weighs only 61 per 
cent as much as one of copper having the same 
length and resistance. Aluminium is at a dis- 
advantage for use in cables, owing to the greater 
space which it occupies and the larger surface 
to be insulated as compared with copper. In 
the central districts of the larger cities over- 
head wires have now been quite generally re- 
placed by underground cable systems in con- 
duits. The underground system is safer and 
less liable to accidental injury, but its initial 
installation is much more costly than a system 
of overhead wires. In many districts the latter 
have been banished by legislative action in the 
interests of public safety and convenience. (See 
CABI.E, Electeic; Power Transmission; Sub- 
ways.) Distributing systems divide broadly 
into two basic types, viz., series ^ constant-cur- 
rent, and parallel, constant -potential, which in 
practice are often complicated by vaidous 
combinations. 

In the simple series system the current passes 
from the dynamo through each lamp succes- 
sively and returns to the dynamo without sub- 
division at any point. The current is usually 
maintained constant by automatic regulating 
devices, but the voltage or potential is varied 
according to the number of lamps and the resist- 
ance of the circuit. An extensive series cir- 
cuit may supply 150 arc lamps with a current 
of from 4 to 10 amperes and require a voltage 
as high as 12,000. Parallel systems employ 
constant potential, but the current is subdivided 
among all the lamps and other receiving devices 
and varies according to the number in use. In 
the parallel system each lamp or group of lamps 
is controlled separately, whereas series circuits 
are usually thrown on or off as a whole. The 
usual supply voltage of parallel systems is be- 
tween 100 and 125 volts. The parallel system 
is extremely flexible and safe, but has the dis- 
advantage of requiring a large aggregate weight 
of conductors. The series system is well adapted 
to systems where all the lamps are controlled 
simultaneously and where high voltage conduc- 
tors can be safely installed. Its greatest use 
is for street lighting. Suitable arc and in- 
candescent lamps of all types are available for 
both systems. ' 

The parallel system is in practically univer- 
sal use for general power and lighting supply. 
Current may be furnished by either.^ direct-’ or 
alternating-current generators, though the for- 
mer are now used chiefly in small isolated 
plants. Most of the direct -current supply “in 
large cities is confined to the central districts 
and is obtained from substations where ' alter- 
nating current is received at high potential and 
converted, by dynamo machines to direct cur- 


rent. Direct current is commonly distributed 
by a three-wire system, which is equivalent to 
two two- wire circuits with a common conductor. 
When the two component circuits carry equal 
currents, little or none flows in the common wire, 
and the voltage drop is due only to the resist- 
ance of the outer wires. All three wires may 
therefore be made much smaller than in two 
separate circuits, and a saving of from 25 to 
70 per cent is possible, depending on the degree 
to which balanced loads can be guaranteed. Al- 
ternating current is usually generated at a 
voltage of 2300 or higher and is delivered over 
relatively small transmission wires to trans- 
formers placed at important load centres, where 
it is stepped dowm in voltage and delivered to 
the lamps by a secondary system of conductors. 

Arc Damps. The essential elements of an arc 
lamp are a pair of electrodes, the regulating 
devices needed to establish an arc and feed the 
electrodes as they are consumed, and the neces- 
sary connections to an external circuit. Arc 
lamps are generally designated by the type of 
electrodes employed, as carbon, flame carbon, 
metallic oxide, and mercury arcs. Arcs are also 
divided into series and parallel types according 
to the system of distribution to which they are 
adapted. Distinction is also made between open 
ares and inclosed arcs, according as the arc is 
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INCLOSED ABC LIGHT. 

A. Direct current. B. Alternating current i 

operated with free or with restricted access of 

. The ordinary carbon arc has long cylindrical 
decfeodes prepared from petroleum coke, gas 
or lampblack. The raw materials are suc- 
ees^v^y erusbed, roasted, powdered, and bolted. 
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then are mixed witli liot pitcli; this eompoxind 
is allowed to^ cool, and is then powdered, re- 
heated, and formed in molds or forced throngli 
dies into cylindrical form, and is finally baked. 
The better grade of carbons are usually forced. 
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by a clutch and feeds downward by gravity 
whenever this clutch is released. The clutch is 
controlled either by a train of wheel work, an 
electrical or mechanical motor, or by sole- 
noids. The solenoid mechanism is now almost 
universally used. The clutch is often a simple 
collar, which is released when the are burns to 
a certain length and resistance. The slip of the 
carbon is checked by the lifting action of the 
clutch when the proper are length has been 
restored. The arrangement of the electrodes in 
flame arcs follows two different types. In the 
Bremer type the carbons are long and slender. 
.They converge dowmwmrd, and the arc is formed 
between their tips, giving a powerful downward 
light distribution. The carbons are fed down 
inclined slides by gi*avity, wdth the rate of de- 
scent controlled by a clutch regulated hy sole- 
noids. Arcs of this type produce copious fumes 
and must be open for positive ventilation. The 
life of the carbons is short, and the expense of 
trimming is large. The Blondel type of flame 
arc uses short and thick vertical carbons, both 
of -which are fed as consumed to maintain a 
constant are level and length. The usual feed 
device is a chain run from the top of the upper 
carbon over a pulley and attached to the bot- 
tom of the lower carbon. As the arc lengthens 
by the burning of the electrodes, an electrically 
controlled clutch is released, the upper carbon 
descends, and the lower rises by equal amounts 
until proper arc length is restored. The more 


In some cases a cored carbon is produced by 
filling an axial hole in the carbon with a mix- 
ture of powdered carbon and salt. This mix- 
ture volatilizes more readily than the basic 
carbon and so improves the steadiness of the are. 

Carbons for flame arcs are strongly impreg- 
nated with mineral salts. Calcium salts are 
employed when an orange light is desired and 
barium salts for white. The ordinary carbon 
arc owes its light chiefly ‘to the incandescence 
of the ends of the electrodes, and its are stream 
is of a feeble bluish color. The mineral salts 
vaporized into the flame arc impart to it a 
brilliant luminescence and greatly increase its 
luminous efficiency. Both types of carbon arc 
can be operated by either direct or alternating 
current, while other types of arc operate with 
direct current only. 

The metallic oxide or magnetite arc has a 
positive electrode of copper, which remains inert 
and is not consumed to maintain the arc. The 
active or negative element is a mixture of oxides 
of iron, titanium, and chromium powdered fine 
and packed in an iron tube. This mixture pro- 
duces an arc flame of very white color and ex- 
cellent efficiency. The mercury arc, commonly 
called the mercury vapor lamp, can be produced 
only in highly exhausted glass or quartz tubes. 
Its greenish color is due to the peculiar spec- 
trum of mercury vapor, which is strongly de- 
ficient in red rays. The low-pressure ^ arc in a. 
long glass tube produces light of moderate bril- 
liancy at low temperature. The high-pfesstCre 
arc develops a temperature sufficient to soften 
glass and requires a quartz tube. The Mgh- 
pres sure arc produces some red rays and is 6f 
fairly high brilliancy. . . w; 

Regulating devices are required to feed the 
electrodes of arc lamps so that the arc is main- 
tained constant in length and candle powder. 
Ordinary carbon arcs are provided with station- 
arv lower electrodes. The Tipper carbon is held 
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modern flame arcs of this type are tightly in- 
closed ^ and have a condensing chamber in the 
hdlising above the arc into which the fumes 
afe swept by air circulation and in which their 
fumes are allowed to settle out. The life of such 
lamps per trim is^ from 100 to 125 hours, or 
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about the same as the best inclosed carbon arcs, 
while the efficienej of the flame arc, viz., 0.25 
to 0.6 watt per candle, is from four to five times 
as good as that of the carbon arc. 

The regulating mechanism of the magnetite 
arc allows the are to increase in length and^ re- 
sistance up to a certain point, then forcibly 
brings the electrodes together and forms the arc 
anew. This method of feeding is necessary for 
the removal of the slag, which tends to inerust 
the negative electrode. The tube of a mercury 
are is always somewhat inclined and is provided 
with a condensing chamber at its upper end. 
The mercury is restored to the lower electrode, 
after condensation by gravity. 

Arc lamps are essentially high-candle-power 
illuminants and are relatively less steady in 
their operation than incandescent lamps, due 
to the intermittent action of the feeding devices. 
Their greatest field of utility is in the illumina- 
tion of streets and large spaces where large units 
are advantageous and steadiness of light not 
imperative. While carbon ares are less effi- 
cient than the best incandescent lamps, many 
are still in use in interiors for the sake of the 
whiteness of their light or the rugged nature of 
their construction. The performance in life and 
efficiency of the arc lamps in commonest use are 
given in round numbers in the accompanying 
table. The candle power is a misleading unit 
of light output, as it may refer to the intensity 
of light in a single direction or in the mean of 
many directions. The following data are based 
on the average candle power in the lower hem- 
isphere of light distribution, which is perhaps 
the most significant single measure of the utility 
of a lamp for street lighting. 


Type of Lamp Watts per candle 
Carbon arc, inclosed. ... 0 . 7-2 , 0 

Flame arc, open type ... 0 . 3-0 . 5 

Flame arc, inclos^ 0 . 3-0 . 5 

Magnetic arc, open 0.4-0. 6 

Mercury arc, glass 0 . 5-0 . 65 

Mercury arc, quartz . . . 0. 3-0.4 


Life per trim 
100-150 hours- 
10-17 
100-150 
125-200 “ 

1000-2000 “ 

2000 hours and up. 


Incandesceiit Bamps are usually designated 
as carbon, metallized carbon, tantalum, or tung- 
sten lamps, according to the nature of their 
filaments. The material of the filament must 
of necessity be electrically conducting, extremely 
refractory, mechanically strong, and capable of 
prolonged incandescence without destructive 
wasting. Carbon has the highest boiling point 
of all known conductors, but has an unfortunate 
tendency to evaporate rapidly at temperatures 
far below its boiling point; hence it cannot be 
operated at as high an efficiency in incandescent 
lamps as certain metals of lower melting point, 
in particular tungsten. Carbon filaments are 
prepared from cellulose in the form of cotton, 
which is dissolved to a viscous condition and 
squirted through dies into smooth threads. The 
threads are dried, cut to proper lengths, and 
carbonized by a roasting process. At this stage 
the filament is fragile and fairly soft. It is 
next mounted on electric terminals in an at- 
mosphere of benzene vapor and raised to in- 
candescence by a carefully regulated electric 
current. * The heat of the filament decomposes 
the benzene vapor and causes a shell of hard 
graphitic carbon to collect on its outer surface 
and to correct any irregularities in its diameter 
and resistance. The metallized carbon filament 
is produced by a process similar to that out- 
lined, but it is treated to a process of baking 
in an electric furnace before and after the 


‘^flashing process.’^ The physical changes pro- 
duced by this heat treatment greatly increase 
the strength, conductivity, and durability of the 
carbon at high temperatures. 

WTth the general adoption of tungsten metal 
as a filament material, the use of carbon fila- 
ments of both types has vei^" greatly declined. 
Tungsten has a very high melting point, about 
3200° C., and can "be heated until fairly soft 
without rapid evaporation. It is a very dense 
and hard metal and can be rendered ductile 
only by an elaborate heat treatment. Before the 
commeVcial development of the drawing process 
for tungsten, filaments were produced from a 
paste of tungstic oxide mixed with a starchy 
hinder and squirted through a minute diamond 
die. These threads were chemically reduced to 
pure tungsten and welded by the passage of 
electric current into fairly continuous wires. 
The drawn filaments of the present day are in 
all respects greatly superior to the early squirted 
filaments. The conductivity of tungsten is so 
great compared with that of carbon that the 
filaments of the former must be relatively long 
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1000 candle power. 

and of ^ small diameter. As the metal softens 
perceptibly at its operating temperature, a more 
elaborate form of mount is required by tung- 
sten filaments than that used with carbon. This 
takes the form of a double spider of copper wires 
on which the filament is bent back and forth 
in short lengths. Series tungsten lamps for 
street lighting usually ^ have a single loop of 
coarse wire anchored to the tip of the bulb. The 
tantalum filament was used in great numbers 
before the advent of the drawn tungsten fila- 
ment, but has since practically disappeared. Its 
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efficiency and life were decidedly inferior to those 
of the tungsten lamp. 

Ordinary incandescent lanaps are exhausted by 
air pumps and by burning in each chamber a 
small amount of phosphorus compound. The 
highest practicable vacuum is sought, as slight 
traces of gas hasten the decay of the filament 
and serve to conduct away part of its heat in 
useless form. In some tungsten lamps of recent 
development a radical departure is made from 
all previous practice by filling the bulb with 
nitrogen gas. The gas serves as an active con- 
ductor of heat away from the filament and so 
causes a large element of loss. The gas pressure, 
however, retards the evaporation of the filament 
at high temperatures and so makes possible an 
increase in operating temperature more than 
sufficient to offset the convection losses of heat. 
It has not been found possible to improve the 
efficiency or life of small lamps by this method; 
hence its commercial development is limited to 
lamps above 100 candle power. To meet the in- 
creased difficulty in supporting the filament 
due to its softness, a special form of construc- 
tion is employed. The filament is coiled into 
a tight helix of small diameter, and the distance 
between its ends is greatly reduced. The coiled 
form of filament ss loss of heat by 

convection than ; ■ >■ ■ . < filament in the 
presence of the gas. 

The method of sealing the leading-in wires to 
the bulb so that the expansion and contraction 
of the lamp as it is heated and cooled, may not 
admit air is a matter of the highest importance. 
The sealed portion of the wire is a very short 
length of platinum, a metal whose expansive 
action coincides perfectly with that of -i’ i 
Refinements of manufacture have r«di; I'l.^ 
cost of platinum per lamp to less than one cent. 

The Following table gives some idea of the 
great flexibility of the incandescent lamp and 
the efficiencies of various types: 


Range of Useful Watts per 
Type of Lamp candle power life (hrs.) Lor^z’t’l 

candle 

Oarhon. ............... 600 3 . 1 t-3 . 5 

Metallized carbon 15-100 800 2, 0-2. 5 

Tantalum 20-40 800 2. 0-2. 2 

T.irg^ton 1-500 1000 1 0-1.3 

Timg«tt,n (.niLrogen) .. .100-2000 1000-2000 .50-. 75 


The E'ernst Lamp, invented by Professor 
Nemst of Gottingen, employs as a luminous 
element one or more rods or glowers of rare 
earth oxides, chiefly zirconia and yttria. When 
cold, i,hc-e g1ow(-’-<. are practically nonconducting, 
but il'cir <.oii-lncLivity increases greatly when 
heated. An external heating coil is required to 
start the lamp in operation. Tlie glowers can- 
not he operated in a vacuum. The Nernst lamp 
has gradually declined in u^e since the adyent 
of the tungsten l^mp. , ' > 

With the developments of modern illuminants 
of hiffh cfficicr>cy. much attention has be.en given 
to the artistic and scientific use of lamps, fligh- 
efficiency lamps are for the most part of ex-^ 
cessive brilliancy and require the use of some 
kind of diffusing medium to soften the Jight. 
many cases- a degree of diffusion approaching 
that of daylight has been 'sought by the com- 
plete eonceajment of the lamps within howls or 
trqi:^hs whic^ the Jighii upyrard tp a white 

ceiling, whence it is distributed about tl^e room./ 
Serna-Indirect which the lamps ^ are 

covered by. wliich 

pa^ially transmit ihp light (downward and par- 


tially reflect it to a white ceiling, is considered 
by many a more satisfactory solution of the 
problem. The various diffusing agencies used 
with modern lamps absorb from 15 to 40 per 
cent of the light. Since it is not the total light 
output of a lamp or the brilliancy of its light 
which measures its value, but the useful light en- 
tering the eye from illuminated surfaces, the 
softening of the quality of light usually much 
more than compensates for absorption of light 
in a r r* .*dium. This is especially true 

in str* u . where the degree of illumina- 

tion is low. See Public Utilities. 

Bibliography. Crocker, Mectric Lighting 
(Xew York, 1910) ; Bell, Art of Illumination 
(ib., 1913) ; Steinmetz, Radiation^ Light, and 
Illumination (ib., 1909) ; Hutchinson, Sigh 

Efficieneg Ilhiminants and Illumination (ib., 
1912) ; Franklin, Electrio Lighting (ib., 1912) ; 
Standard Handhook for Electrical Engineers 
(ib., 1912) ; Bohle, Electrical Photometry and 
Illumination (London, 1912) ; American Sand- 
hook for Electrical Engineei'S, ed. by Pender 
(Hew York, 1914). 

ELECTRIC LOCOMOTIVES. See Electbic 
Railways. 

ELECTRIC METERS. There are three gen- 
eral classes of electric meters. The first com- 
prises indicating meters, such as are mounted 
on the switchboards of power stations and those 
used in making electrical measurements. Such 
meters show at each instant the voltage, current, 
power, or power factor in an electric circuit. 
A second group consists of curve-tracing meters, 
which trace on suitably divided charts ink -line 
records of the various electrical quantities enu- 
merated above. The third group includes all de- 
vices used to record the consumption of electrical 
energy, technically known as voatt-hour meters. 

Indicating and • v . • i ers exist in 

great variety, but ■ : ■ 1 • mechanisms 

are of three gener L x" • I' moving-coil 

type a coil of fine wire is supported on pivots 
so that it normally stands parallel to a strong 
magnetic field. When a current flows in this 
coil, it receives a twisting impulse from the 
magnetic field which is opposed by a spiral 
*■ ' ■ s’ .t the actual deflection depends on 

i • ■ : ■ ■ “ ■! of the current in the coil. In 
• • ■ I • ■ • I instruments of this class the mag- 
netic field is produced by powerful horseshoe 
magnets, hut in altcrriMting-c.sin'ivnt meters the 
field is set up by fixed coils without iron cores. 
In the liot-wire type of instrument a fine wire is 
stretched , between two terminals and is heated 
by the current passing through it. The wire ex- 
pands accordiijg to the strength of the current 
and imparts a turning motion to an index 
needle. This type, of meter, is equally adaptable 
to direct and alternating currents, , In the inasr- 
netic-vane type of meter a fixed coil is set with 
its axis inclined to a spindle carrying a light 
vane of iron. As current flows in this coil, a 
magnetic field is set up which attracts the vand 
and causes it to. turn on its pivot in the en- 
deayor to align itself with the strongest port^ion 
of the magnetic field: An instrument of this, 
type may he used with either form of current. 

The earliest commercial type ol watt -hour 
meter was introduced by Edison and ua- ba«e<l 
cn .>the (ffiemieal action an eleQtrjic current. 
The. ineter eqiisista of a <?ell epntamin-r s; 
tion. pf,,^nc puipMfe wliich ,aT6 immciscd 
two ^ctrpde plates of zinc. \A fl.pw of current 
through the solution causes zinc to be dissolved 
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from one plate and to be deposited on the other 
at a rate in exact proportion to the flow of 
current. The weight of metal in ^ams so 
transferred in any period may be divided by 
1.213 to determine the number of ampere hours 
of electricity which have passed through the 
cell. The cell usually carries a fixed fraction 
of the total current, the remainder passing 
through a German-silver shunt. The number 
of watt hours consumed is computed by mul- 
tiplying the ampere hours recorded by the ratio 
of the total current to that passing through the 
cell and by the voltage of the circuit. Such a 
meter is quite accurate if properly compensated 
for changes of temperature. Its disadvantages 
are very serious and have practically driven it 
out of use. It is adapted only to direct current, 
it cannot be read directly by the consumer, and 
the labor of collecting and weighing plates is 
troublesome and costly. 

Practically every watt-hour meter of the pres- 
ent day is essentially an electric motor whose 
shaft is driven at a speed proportional to the 
power being consumed in the system. The shaft 
is attached through a train of gears to the 
pointers of a set of dials, which usually read in 
tens, hundreds, thousands, and tens of thou- 
sands of kilowatts. The type of me^r most 
used on direct-current systems is the invention 
of Elihu Thomson. It consists of a small com- 
mutator motor the field coils of which are of 
heavy wire and carry part or all of the line cur- 
rent. The armature consists of a number of 
coils of fine wire wound over a nonmagnetic 
form. Small copper brushes bear on the commu- 
tator and serve to connect the armature across 
the supply mains. The field strength is propor- 
tional to the current, and the armature current 
to the voltage. The torque is proportional to the 
product of these two or to the power being con- 
sumed. The armature shaft carries a light disk 
of aluminium which it revolves between the poles 
of strong horseshoe magnets. Foucault, or 
^*eddy/^ currents are set up in the disk and serve 
to retard its motion. T-.'-ulriT-g -pe- d of 

revolution is therefore directly pi opc^rri^nuil to 
the power, and the total number of revolutions 
in any period is a measure of the energy or 
watt hours consumed in that time. The Thom- 
son meter can be used with either direct or alter- 
nating current, hut it has been largely super- 
seded in systems of the latter type by the less 
expensive and simpler induction meter. 

The induction meter embodies the principle of 
the induction motor. Its armature consists of 
a disk of aluminium forming a short-circuited 
path for currents induced by a revolving field 
passing through the disk. This revolving field 
is set up by the interaction of two sets of coils — 
one highly inductive . and connected in shunt 
across the circuit, the other but slightly induc- 
tive and connect^ in series with the circuit. 
The current in the highly inductive shunt coils 
is very nearly a quarter cycle, or 90®, behind 
the voltage in phase. The magnetizing action 
of these coils reaches its maximum at a later 
time than that of the series coils and tends to 
create a revolving field as in a two-phase in- 
duction motor. The revolution of the disk is 
retarded By^ horseshoe magnets like those used 
in the Thomson meter. As the torque on the 
disk varies as the power in the circuit, and as 
the Retarding force is proportional to the speed, 
the rate of. revolution is directly proportional 
to the power.' Two-phase and three-phase in- 


duction meters consist of two single-phase ele- 
ments acting on a common shaft. 

A third type of meter, used to some extent in 
America and in extensive use abroad, is based 
on the fact that a current-carrying conductor is 
acted on by a sidewise force when placed in a 
transverse magnetic field. The shunt winding 
of this meter is an electromagnet between the 
poles of "which is a disk of aluminium fioating in 
a shallow chamber filled with mercury. The 
main current is caused to pass through the 
mercury chamber from side to side at right 
angles to the magnetic field. As a result, the 
mercury and disk are set in revolution. The 
disk carries a shaft and is retarded in its 
motion by horseshoe magnets. This meter may 
be used with direct or alternating currents, but 
differs from the Thomson type in that it has no 
wound armature and requires no commutator. 

The bearings of watt-hour meters are usually 
jewels of diamond or sapphire to lessen the fric- 
tion. The nature of such meters is to run 
somewhat slower with use, due to increasing 
friction. Cases where a meter installed in good 
adjustment subsequently gains in speed are rela- 
tively rare. Service regulations in many cities 
and States require that each meter shall be 
tested and adjusted not less than once each year 
and that each meter in service shall be accurate 
to within 2 or 3 per cent. In many cases the 
dial reading of a meter must be multiplied by a 
constant to ascertain the true energy consump- 
tion. The value of this constant is often printed 
on the face of the dial. Consult: Jansky, Elec- 
trical Meters (New York, 1913) ; Foster, Elec- 
trical Engineers* Pochefbooh (il3., 1910) ; Elec- 
tric Meterman^s MandbooTc, published by the 
National Electric Eight Association (ib., 1912) ; 
American Handbook for Electrical Engineers^ 
ed. by Pender (New York, 1914). 

EEECTRIC MOTOR. See Dtnamo-Electbic 
Machinery. 

ELECTRIC RrA.IIj .A Y S. Railways on 
which the cars or trains are propelled by electric 
power, either transmitted from central power 
stations or supplied by accumulators or storage 
batteries carried on the cars themselves. The 
first attempt to build an electric railway of 
which there is any record was made by Thomas 
Davenport, a blacksmith and wheelwright of 
Brandon, Vt., in 1835. For a motor he had a 
revolving electromagnet running between soft 
iron armatures or pole pieces, carrying upon the 
revolving shaft a commutator by which the di- 
rection of the current was regulated. Three 
years later, Robert Davidson, of Aberdeen, Scot- 
land, built an electric locomotive for standard- 
gauge railway tracks which made several suc- 
cessful trips. In 1850 Prof. C. I. Page, of Wash- 
ington, D. C., made a 16-h6rse-power electric 
locomotive which was tested on the Baltimore 
and Ohio Railroad and developed speed as high 
as 19 miles per hour. About the same time 
Moses G. Farmer constructed a small model 
electric railway, which was notable for the fact 
that a reduction gear from the motor shaft to 
the driving axle was employed, and because the 
current was supplied to the motor through the 
rails. All these early attempts at electric pro- 
pulsion were made previous to the invention of 
the dynamo, and current had to be obtained from 
batteries. 

In these early attempts it was realized that 
the expense of generating electricity in chem- 
ical’ batteries was too great to admit of its ap- 
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plicatian to propulsion on railways. With the 
development of the dynamo, and as one improve- 
ment and discovery after another was made, the 
fact was demonstrated that in its use lay the 
mean- ^ ' . *^'*.1 - electrical energy for rail- 
way ■ ; .1 i . - not until 1879, however, 

that what may be called the first working elec- 
tric railway of full size was constructed. This 
was an exhibition line 1000 feet long, built at the 
Berlin International Exposition by Siemens and 
Halske; the motor was a Siemens dynamo con- 
nected by double reduction gearing to the axle 
of a ear capable of carrying 20 • - " T 

1880 Thomas A. Edison and StCj^ ‘ 
in America, began experimenting, but a conten- 
tion between them over priority of patents de- 
layed any real results until 1883. Meanwhile 
Siemens and Halske had constructed a third-rail 
line in Berlin and an overhead-wire line in Char- 
iot In 1883 Werner Siemens built a 

third-rail line 6 miles long from Portrush to the 
Giant's Causeway in Ireland. Power for operat- 
ing the dynamo was obtained from a waterfall 
operating a pair of turbine wheels. 

In 1883 the Field-Edison controversy was 
settled by a consolidation of interests, and an ex- 
hibition line 1500 feet in length was installed at 
the Chicago Pailway Exhibition, upon which was 
run an electric locomotive taking current from 
a third rail, with joints bonded to improve its 
conductivity. Later in the same year an over- 
head line was exhibited in Chicago by C. J. Van 
Depoele, and about the same time Leo Daft built 
a third-rail line from Saratoga Springs, IsT. Y., 
to Mount McGregor. During this time E. H. 
Bentley and Walter Knight built a conduit line 
in Cleveland, Ohio, and later one in New York 
City and one in Boston. 

The first practical overhead-trolley line was 
built in Kansas City in 1884, in which double 
overhead conductors were used with a trolley 
wheel riding on top of the wire. In 1885 Mr. 
Daft constructed a third-rail line at Baltimore 
and Mr. Van Depoele installed an overhead-trol- 
ley line at Toronto, Ontario. The next step 
made in the development of the electric railway 
in the United States, and the one which did most 
to stimulate capitalists and inventors to the 
active interest which has produced the marvelous 
perfection in electric-railway transportation 
which we witness to-day, was the contract made 
by the Union Passenger Railway Company, of 
Richmond, Va., -with. Mr. F. J. Sprague, to equip 
its 13 -mile system of street railways for electric 
traction. On Jan. 1, 1888, there were 13 electric 
railways with 48 miles of track in oi>eration in 
the United States and Canada. There followed 
a period of consolidation of interests among elec- 
tric-railway builders, and the modern era of 
electric-railway development was opened. 

The history of this growth, so far as it is im- 
portant to outline it, can but be given as the vari- 
ous modem systems of electric traction are taken 
up for consideration. For this purpose the sub- 
ject may be divided into: (1) overhead-trolley 
railways; (2) conduit railways; (3) storage- 
battery systems; (4) electric locomotives and 
heavy-train systems; (5) central station con- 
stnietiaii and equipment; (6) cars and motors. 

OverKead-TroHey Railways. In overbead- 
trollev' limes the carrent for operating the cars 
is tafcen frorbi ’a- smspended wire conductor by 
means of an tanjerrunning trolley wheel carried 
dn a ferolley pole 'upward froin the car 

rcK)f, or, in higk-5^eed line^Jby means of. an ar- 


rji.r'g-*-*'* nt of levers called & “ : ■ ■ r*[ trol- 

ley. Ine current passes down tne troiiey-pole 
conductor to and through the motor and returns 
to the central station by way of the rails. In a 
few instances double trolley lines have been con- 
structed on which the second conductor provides 



for the return current. In the three-phase trolley 
systems, used to some extent in Europe, two 
overhead conductors are required; for the third 
conductor the track rails are used. 

Trolley-road construction may be subdivided 
into robbed and track construction and over- 
head construction. Only a few salient features 
of each can be touched upon here. ■ ( ■■,1’ ..ly 
tracks when once laid cannot be repaired with- 
out taking up the pavement; and as this is an 
expensive operation, great care is taken in first 
putting down the tracks. Modem practice for 
city work where traffic is heavy is to use stand- 
ard oak ties 8 feet long and impregnated with 
some preservative compound. A 9-foot trench 
is excavated and the ties spaced 2 feet on the 
centre. Sixty-foot rails, weighing sometimes 
as high as 114 pounds, are spiked in place, and 
ballast is dumped and tamped under the ties until 
the rail heads are approximately at grade. Con- 
crete is then filled in between and around the 
ties and to such a point above them as will 
leave space for the paving. The final leveling 
of the rail is done just before the concrete is 
put in place, so that the setting of the latter 
will aid in maintaining the grade. If the joints 
have been electrically welded, engineers claim 
that such construction should ne^ no repairs 
for from 12 to 15 years. Splice joints for elec- 
tric railways resemble those of steam railways 
and consist of two splice plates for each joint, 
which are placed on opposite' sides of the two 
abutting rails and clamped together by bolts 
passing through both splices and rails. The 
method of making cast welded joints is as fol- 
lows: The rails at the joint are cleaned and 
brightened by a sand blast (q.v.), and a cast- 
iron mold is placed around the rail ends, making 
a tight fit. Into the mold the molten metal is 
poured. The metal in contact with the mold 
begins to cool and forms a crust, while the in- 
terior remains in a molten state. This crust 
continues to cool aud at the same time contracts, 
forcing the molten metal towards the centre of 
the joint. The top or hearing surface is after- 
ward filed off perfectly smooth, so that it is 
difficult to detect a joint by riding over it. 
Some engineers object to tbe cast welded joints 
because the mass of metal surrount^g the joint 
makes it impossible to place a tie directly under, 
and when the joint is hung between two ties, the 
constant hammering of the car wheels causes a 
dish in the rail at this point. Electric welding 
of rail joints is described in the article on Wku)- 
ING, while under Alumino-thermios is discussed 
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that process of welding as applied to electric- 
railway rails. 

The rails being laid and the jointing and bond- 
ing finished, the pavement is laid, restoring the 
street to its original condition. For suburban 
and interurban roads a track built of from 60- 
pound to 100-pound T-rails spiked directly to 
the ties is used, the road surface being restored 
after all is completed. 

Overhead construction for trolley roads com- 
prises the electric conductor and the structures 
for carrying the conductor. The supporting 
structure for the conductor is of two forms, 
usually called span wire and bracket arm. In 
the first the trolley wire is hung from a span 
wire stretched between poles on opposite sides 
of the track; in the second, a single row of 
poles is used with a bracket arm extending out 
over the track to carry the conductor. Often 
douhle-bracket poles placed between the tracks 
carry the two conductors for double-track roads. 
Both wood and iron poles are used, while special 
poles of reinforced concrete have been tried with 
some success. 

A special form of catenary construction is 
employed on systems using trolley voltages over 
1000. A steel messenger wire supported by 
bracket arms or span wires hangs over the track 
in a series of fiat catenary curves. The trolley 
wire of copper is suspended from the messenger 
wire by metal hangers at short intervals. These 
hangers are accurately graded in length so that 
the trolley wire is at all points parallel to the 
track and of very nearly constant flexibility. 
This type of construction insures continuous 
contact between the trolley wire and the cur- 
rent-collecting device at high speeds and lessens 
the danger of accident from trolley-wire 
breakage. 

In America the development of overhead con- 
struction has been in the direction of securing 
lightness, strength, and effectiveness at low 
cost, and ornamentation has not been sought. 
In Great Britain and continental Europe, how- 
ever, fancy brackets, scrolls, and ornamental 
castings have been used very generally, and this 
is the essential difference between the practice 
on the two sides of the ocean. Car and central- 
station construction are described in succeeding 
paragraphs. 

Conduit Electric Bail ways. Conduit elec- 
tric railways are those having some form of 
conduit or trough below the level of the rails, 
either between them or at the side of the track. 
Usually there is a continuous opening or slot in 
the street, through which the ^^ploV^ projects 
from the bottom or side of the car. In the 
conduit, supported upon suitable insulators, 



^laoss SECMON OF coiTOtn-r of electric railway, showing 

THE METHOD OF SUPPORTING TEE CONDUCTOR BAILS. 

“pins, or brackets, are the conductors, against 
^livMeh' suitable rollers or rubbing blocks, forming 
pa^t of the are •pressed; In this way cur- 

rent fee tfroiE£* oaie' conductor up therough 


the slot on a wire imbedded in the plow, 
through the motor, and again back to the other 
conductor. Various other kinds of conduit sys- 
tems have been devised, but the one described is 



CROSS SECTION, SHOWING FORM OP YOKE AND TRACK 
CONSTRUCTION. 

the only one which has reached any commercial 
success. The conduit electric railways of New 
York and ^ ' . e.g., have the conduit be- 
tween the . ■ . the only side-conduit rail- 

way of importance is that at Budapest, Hungary. 

As constructed in America, a trench about 2 
feet deep at the centre and 6 feet wide is dug 
along the line of the road, and heavy cast-iron 
yokes, weighing from 400 to 500 pounds, are 
placed crosswise of this trench about every 4 
feet. To these yokes are bolted the tracks and 
the rails forming the edges of the slot. Between 
these yokes and around them is placed concrete, 
with a trough in the centre to form the conduit. 

Between and at the sides of the tracks at in- 
tervals of about 15 feet small covered openings 
are made into the conduit, and at these points 
heavy cast-iron and porcelain insulators are 
bolted to the slot rails. These have pins pro- 
jecting down into the conduit, to which steel 
T rails are bolted. The car plows extend through 
the slot and have rubbing blocks which press 
against the conductor rails. Current is sup- 
plied to these conductors by feeders or cables 
which run in underground conduits alongside 
the track from the power station and are at- 
tached at intervals to the conductor rails. 
P’T * secured by frequent outlets from 

1 • ■ ■ I.'. - to sewers, and manholes at inter- 

vals give access to the conduit for repairs. Con- 
duit railways are far more expensive to con- 
struct than overhead-trolley lines, chiefly because 
of the elaborate track and conduit construction 
required, and because of the necessity of remov- 
ing underground pipes which interfere with the 
conduit. The most notable conduit electric rail- 
way systems of the United States are those of 
New York Cjty and of Washington, B. 0., the 
New York system aggregating over 200 miles 
of line. 

Third-Bail System. In this system, the cur- 
rent is conducted to the cars by means of a third 
rail, placed on insulators about 20 inches from 
the track rails. For this purpose an , ordinary 
T rail is used, with the joints carefuljy bonded. 
This rail is connected at convenient points with 
the feeders from the generating station or trans- 
former stations. This system is used on all the 
elevated roads and subways or underground 
tubes in the United States and also on many 
interurban roads as well as in underground tun- 
nels, terminals, and suburban zones of sucli 
American systems as the New York Central aud 
Pennsylvania, where electrification has .been in- 
troduced. Current is taken from the rail by 
sliding iron contacts called ‘^shoes’’,, mounted 
on the ear or locomotive. The amount of current 
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that can he taken from a third rail throug’h a 
single contact is much greater than can be taken 
from the overhead trolley; hence the extensive 
use of this system on heavy traction roads. 

Storage-Battery Systems. Numerous at- 
tempts were made in the early days of the art to 
operate electric-railway cars by means of storage 
batteries carried in them, but none of these at- 
tempts met with commercial success. Perhaps 
the most notable experiment of several made 
with storage-battery traction in the United 
States was that carried out on the Pourth Ave- 
nue Railway in New York City in 1890. Four- 
teen cars were equipped with 110 cells each, 55 
on each side of the car, under the seats, and 
were run between the post office and the charg- 
ing station at Eighty-sixth Street, about 5 
miles. The result of these experiments led the 
officers of the road to conclude the system im- 
practicable, owing to the great cost of depreci- 
ation of the batteries. The advent of the Edison 
nickel-iron battery later led to more successful 
experiments in battery propulsion. This battery 
is very rugged and relatively light and is capable 
of very rapid charging. In 1914 a considerable 
number of battery-propelled cars were in use in 
New York and elsewhere, particularly on lines 
where the traffic did not warrant the outlay for 
installing an underground conduit system or 
where temporary service was required. 

Storage batteries, however, find a more im- 
portant use as regulators in connection with the 
trolley or third-rail systems of propulsion, being 
installed in the generating station or substation 
of the system to prevent heavy fluctuations of 
load on the generators. Such batteries have 
been installed on a large scale on some of the 
largest street-railway systems of the United 
States, notably the Metropolitan Traction Com- 
pany's conduit lines in New York City and the 
South Side Elevated Railway in Chicago, 111. 
The New York Central Railroad utilizes an in- 
stallation of storage batteries for its electric 
system aggregating in capacity over 20,000 
kilowatts. 

Higli-Voltage Systems. The early electric 
traction systems employed exclusively direct 
current at voltages not exceeding 600. As the 
extent of these systems and the volume of their 
power requirements increased, the cost of con- 
ductors for transmission at so low a voltage 
tended to become prohibitive. To maintain the 
advantages of centralized power supply and to 
make possible electric operation over long dis- 
tances, it became the practice to generate alter- 
nating current and to transmit it at high voltage 
to substations, where it was converted into 
direct current at about 600 volts for the use of 
the local section of the trolley system. (See 
Power Transmission.) This ^stem of power 
supply is still very extensively used. The 
SI nglc‘- phase alternating-current system grew 
up, first in Europe and later in America, 
as a rival to the composite system just de- 
scribed, especially in the realm of main-line and 
interurban railways. In this system the trolley 
wire is supplied with alternating current at a 
voltage of from 3000 to 15,000- Current is 
taken^ -ofi at the car or locomotive by means of 
a* wheel troBey or a sliding contractor and is 
reduced in- voltage' by a transformer and con- 
troller before being applied to the motors. The 
alternating-eurrent" motors are also capable of 
operation by direet \current; h^ce the urban 
sections, of smglfe-phase • ra^'vvays are usually 


supplied with direct current at 600 volts or 
less. The a b. .jPi.’r*; of the alternating-cur- 
rent system lies in the elimination of ex- 
pensive substations and the high efficiency of 
the transmission system. The motors are in 
many w^ays inferior as motive power to those 
of the direct-current type. For these reasons 
the f-high -T-l system has found its field on 
heavy railways and on long interurban systems 
where the power-transmission problems are pre- 
dominant. A number of European trunk lines 
and the Great Northern system in America make 
use of three-phase induction motors. These are 
very powerful and rugged and can be operated 
with great economy in transmission, but they 
require a complex double-trolley system and are 
unsuited to service with frequent stops. 

In recent years American engineers have given 
a gi'eat amount of attention to increasing the 
trolley voltage in direct-current systems. A 
number of lines now employ 1200 volts and some 
2400. Still ligbti* are considered fea- 
sible. In the-< Ti ■ motors are insulated 

for full voltage, but are usually operated in 
pairs so connected that each receives half-line 
voltage. The number of substations required is 
very much less than for 600 volts. To secure 
the economies in transmission afforded by the 
single-phase system in combination with the 
advantages of direct-current motors, numerous 
experiments have been conducted with locomo- 
tives carrying current rectifiers of large capac- 
ity — in some cases mercury-arc rectifiers and in 
others rotary converters — and driven by direct- 
current motors. No such systems have yet been 
commercially developed. 

Gars and Motors. One or more electric mo- 
tors geared to the car axles and a controlling 
switch on each platform constitute the principal 
parts of a motor-car equipment. Instead of 
having the journal boxes attached to the car 
frame, as in horse cars, the motors and run- 
ning gear are attached to a car truck, on which 
the car body rests. The remarkable improve- 
ment which has been made in the design of street- 
car motors within the last 20 years is the prin- 
cipal cause of the success of electric railways. 
The first car motors were entirely too light me- 
chanically and of too small capacity. From a 
single 15-horse-power motor driving one car 
axle, the capacity of the car equipments has been 
gradually increased up to the present practice of 
using four motors, one geared to each axle, for 
ordinary urban service. These motors are of 
various horse powers, from 25 for light service 
uip to 225 for high-speed interurban lines. A 
marked improvement has also been made in the 
reduction of armature speeds, so that the use 
of a double reduction in spe^ by meana of a 
•countershaft and two pairs of gears between 
the armature shaft and the car axle is now ob- 
solete. Gearless motors, in which the armature 
is built on the car axle, have been introduced, 
but single reduction motors having the arma- 
ture shaft geared directly to the car axle are 
the most commonly used at present. Almost 
all modem car motors are of the multipolar 
type instead of the bipolar, as formerly, and 
the reduction in armature speeds is due to this 
change of design. The severe service to which 
street-car motors are subject has led to making 
them very substantial in design, in order to 
avoid mechanical injury, and so-called iron- 
clad motors, in which the field ma^ets form a 
closed iron box, are almost exclusively used to 
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prevent short-eircuiting by water, or by nails or 
scraps of iron picked up by the magnets. Most 
of the single-reduction four-pole motors are sup- 
ported on one side on the car axles by journals 
set in projecting lugs at each end of the motor 
frame, the armature shafts being parallel to the 
ear axles. The opposite sides of the motors are 
connected to the frame of the ear truck by means 
of springs, and a pinion on each armature shaft 
meshes with a gear wheel on either axle. The 
function of the springs is to avoid a shock on 
starting the car, by permitting the motors to 
turn through a small arc about the axles. In 
gearless motors the armature shaft is a hollow 
tube, through which the car axle passes, and to 
which it is flexibly connected by means of 
springs. A number of attempts have been made 
from time to time to connect the armature shaft 
and the axle by belts, sprocket chains, friction 
clutches, etc., none of which has been able to 
stand the service. The latest improvement in 
street-car motors is the development of the 
alternating-current single-phase motor. See 
Dynamo-Electric Machinery. 

Controlling Systems. The starting and regu- 
lation of speed of a single car are effected by 
means of the controlling switches on the car 
platforms. The methods of regulation of the 
different electric-railway systems are too nu- 
merous to be described in detail, but the same 
general plan is common to them all. With the 
direct-current system series motors are always 
used, and the field windings are wound in a 
number of separate sections, the ends of which 
are carried to contact pieces in the 
switches. In addition to the resistant o of tbo 
field winding a resistance box is also used. The 
contact pieces in the controller press against 
corresponding rows of metal plat^, each row 
having its plate connected so as to vary the 
connections of the wires from the motor. In 
starting the car the resistance box, sections of 
the field coils, and armature are all in series to 
prevent a too large passage of current through 
the armature. The next turn of the switch cuts 
out more or less of the resistance-box circuit, 
allowing more current to pass, and by succes- 
sive movements of the switch the field coils pass 
through various combinations, from all in series 
to all in multiple, the latter ■ ■■ ■ ■ '* ’to 

the highest car speed. To si the 

switch is reversed, making the same combina- 
tions in reverse order. To change the direction 
of the car, a separate switch is generally pro- 
vided, which changes the direction of the cur- 
rent through the armature with reference to its 
direction through the fields. Where there is 
no commutation of the field coils, the changes 
in speed depend entirely upon the variable 
amounts of extra resistance thrown into the 
•circuit. 

Multiple TJnit Control. In operating trains 
of several cars at high speed, and yet making 
many stops, as on the elevated roads in New 
York and Chicago and various underground 
lines, at least every other car of the train is 
equipped with motors, and the several motor- 
car equipments are operated simultaneously. 
This is accomplished by the so-called multiple- 
unit system of control, invented by F. J. 
Sprague. There are a number of systems of 
this sort in use, but all embody the same gen- 
eral principles. On each motor car is a group 
of switches and resistance grids ' which control 
the. current flowing to the motors on that car. 


This controller is operated from a distance by 
means of ^ ' or electropneumatic 

devices controiiea by circuits called pilot cir- 
cuits, which circuits are connected to a master 
controller operated by tbe motorman. All the 
pilot circuits on all the cars are connected to 
form a “train line” ; cars not ^ equipped with 
motors must nevertheless be equipped with this 
line and the necessary cable couplers, so as to 
complete the line throughout the entire length 
of the train. This train line is connected to 
all motor controllers or contactors on the train, 
and to a master controller on each car, so that 
all the motors on the train can be operated 
from any car. 

Electric liocomotives. An electric locomo- 
tive is a much simpler structure than a steam 
locomotive and can usually be designed to 
velop much greater power for the sa"'-‘ 

In many respects both have the same ] i’M.ii:! 
in that the maximum tractive effort or drawing 
power is fixed by the adhesion. of the rims of 
the driving wheels to the track. Electric loco- 
motives differ in type according to the method 
of power supply and type of motor used (as 
described in preceding paragraphs), according 
to the method of supporting the motors, and 
according to the mechanical power transmis- 
sion from the motors to the driving wheels. 
There are three common methods of motor sup- 
port. The simplest is that in which the motor 
armatures are keyed directly to the driving 
axles and are permitted vertical play by the 
use of flat pole faces. In a second method the 
armature is supported on a quill or hollow shaft 
surrounding the axle, to which the turning ef- 
fort is communicated by helical springs. In 
the third method the motors are carried on the 
side frames of the locomotive and are therefore 
not limited in size by the small space available 
on the trucks under the floor. When the motors 
are frame-mounted, the mechanical transmis- 
sion of power may be through ■ ■ ' ■ ' ■ ' 

gears or by a system of cranks . ■ ■ 

rods r<‘i»ombling somewhat those used on steam 
locouK 'fives. 

The 1913 type of locomotive used on the New 
York Central system is 57 feet long and weighs 
110 tons, all of which is carried by driving 
axles. There are eight motors, each of 325 
horse power, with their armatures mounted di- 
rectly on the axles. There are eight driving 
axles, grouped in four trucks. The two end 
trucks are of the bogie type and act as guides. 
The two middle trucks are articulated or hinged 
together so as to turn freely within certain 
limits, yet give great stability. The power sup^ 
ply is by direct current at 650 volts, obtained 
from a third-rail systems. All the accessories 
of a steam locomotive are provided, viz., air 
compressors for .brakes, whistle, bell, and track- 
sanding device. A small boiler is provided to 
furnish heat to the train. This locomotive is 
capable of hauling a train of 1200 tons at a 
speed of 60 miles per hour on a straight level 
track. 

The locomotives of the New York, New Haven, 
and Hartford system are excellent examples of 
the single-phase type. The earlier locomotives 
consisted of a twin unit, each with four motors 
of 250 horse power with their armatures on 
quills surrounding the driving axles. The later 
locomotives are of single-unit construction and 
have eight motors mounted in pairs on the side 
frames of the locomotive. Each motor is of 
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1 new YORK, NEW KAVEM AND HARTFORD PASSENGER LOCOMOT3VE. BUILT BY WESTINGHOUSE ELECTRSC 

AND MANUFACTURING COMPANY. 


2 NINETY-FIVE TON NEW YORK CENTRAL R. R. LOCOMOTIVE, BUILT BY GENERAL ELECTRIC COMPANY. 
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1. WESTINGHOUSE SINGLE-PHASE ALTERNATING CURRENT HIGH SPEED 
NEW YORK, NEW HAVEN AND HARTFORD RAILROAD. 


PASSENGER LOCOMOTIVE, 


2. GENERAL ELECTRIC COM PANY 600~VOLT DIRECT CURRENT ARTICULATED LOCOMOTIVE FOR NEW 
YORK CENTRAL AND HUDSON RIVER RAILROAD. wn 


3. GENERAL ELECTRIC COMPANY 2400~VOLT DIRECT CURRENT ELECTRIC LOCOMOTIVE BUTTE 
ANACONDA AND PACIFIC RAILWAY. v/ ■ v ou i i t. 
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170 horse power. Each pair of motors has its 
two pinions meshed with a common gear wheel 
which is carried by a quill ■ ■ x driv- 
ing axle. The flanges on th ■ ■ ■ quills 

are connected to the dri\nng wheels by helical 
springs. 

The large direct-current locomotives used in 
the hTew York terminal system of the Pennsyl- 
vania Railroad aflord an excellent example of 
the type of construe" ■ i ' ■ frame-mounted 
motors and side-rod ■ ■ to the drivers. 

Each locomotive is a twin unit with a total 
weight of 166 tons. Each section of the loco- 
motive has a 2000-horse-power motor driving four 
68-inch wheels. Power is obtained from a third- 
rail system at 650 volts. 

Since the early days of electric locomotives 
much attention has been given to the develop- 
ment of self-contained motor cars, but their 
use did not become extensive prior to 1907, 
when the present gasoline-electric type was 
-developed. In its present form the motor car 
carries a six-cylinder gasoline engine of from 
50 to 100 horse power which drives a direct- 
current electric generator at constant speed. 
The output of the gcTn-» is supplied to series 
motors mounted rti ijii‘ Tiuieks. Cars of this 
type are independent of power stations and 
transmission systems. Their operating cost is 
much below that of a steam train for light serv- 
ice, and they can be operated with profit in 
many eases where steam service entailed a con- 
stant loss. See Railwats. 

Central-Station Equipment. A railroad 
power station is usually located as near as prac- 
ticable to the centre of the system to gain 
economy in power transmission. Small city 
systems are generally supplied by direct-current 
generators. The more extensive systems em- 
ploy polyphase alternating-current generating 
plants in conjunction with converting substa- 
tions for local direct^cuiTent distribution. Many 
large railway systems make it a practice to 
purchase their power supply from central--sta- 
tion companies at wholesale rates, but maintain 
their own substations for the conversion of 
alternating to direct current. The size of the 
power station required by a railroad system 
depends on the number and weight of the cars 
to be operated and the grades to be surmounted. 
When the road operates 10 cars or less, it is 
customary to provide about 40 horse power of 
capacity per car. In the larger ^sterns the 
heaviest demands of different cars and of dif- 
ferent sections of track do not coincide, and a 
capacity of 20 horse power per car sufiSces. The 
power-iftation capacity required for main-line 
railroads and terminals is carefully predeter- 
mined by an elaborate study of train movements 
to determine the power requirements of each 
train and of the entire system from moment to 
moment. 

Important Electrifications. The most im- 
portant ' electrified ‘ main lines "in - the United 
States are the l^ew York, New Haven, and Hart- 
ford B^^rdad (New York to Few Haven, Conn. >, 
the NeW 'Y'CMrt Westchester, and Boston Bail- 
Hod^c Tunnel of ^^e Boston and 
'fidl using the single^phase alter- 
'=the Grand' 

ryfeibi'MI " New* York Ra^lrsoad, 

' nt^the Pennsyl- 

tumnel; of the 
- "aiisd?* % a<hd the I^troxt 

River tunndt of the Central Railroad, 


all using third-rail direct-current systems at 
voltages below 750; the Cascade tunnel of the 
Great Northern Railroad, using the three-phase 
altjrn.ithig-^-urTeiit system; and the Butte, Ana- 
conda and Railroad, using the 2400-volt, 

direct-current system. The most important 
main-line electrifications in Europe are operated 
by the single-phase alternating-current system. 

Economics of Electrification of Steam 
Roads. It was not until 1913 that a steam 
railroad was electrified purely for reasons of 
economy. The reasons which have been compel- 
ling in the electrification of steam railroads 
both in the United States and in Europe have 
generally been the desire to eliminate smoke 
and noise in terminals, to add to the pleasure 
and comfort of suburban travel, to permit of 
more frequent suburban service, to comply with 
city ordinances, or to add to the safety and com- 
fort of the operation of trains through tunnels. 
While electrical engineers have demonstrated on 
paper that operation by electricity either third 
rail or overhead trolley is more economical than 
operation by steam, actual practice had not, up 
to 1914, borne out this contention. The econo- 
mies which electrical operation shoiQd effect 
are a reduction in the wage account, a reduc- 
tion in the fuel cost, an elimination^ of the 
r.-i' '1 '1 fuel and water stations, an 

4 Ih* ■■ •' iM T cost of water supply, and 

a reduction in the cost of repairs per unit of 
equipment. 

To offset these economies there is the added 
cost of the interest charges on the electrifica- 
tion expenditures and the added cost of the 
maintenance of the third-rail or trolley system, 
together with certain added costs of the main- 
tenance of other property due to the action of 
the electric current. 

- The economies have never been fully realized 
in practice, either in the United States or 
Europe, because up to 1914 no steam road had 
been so completely changed over from the former 
method of operation as to permit of the entire 
abandonment of water stations, etc., and of 
steam locomotives. Furthermore, the general 
experience of railroad managers has been that 
it has not been possible to cut down the labor 
cost. The pressure which the brotherhoods of 
locomotive enginemen and firemen have heen 
able to bring to bear on the management has 
been such that they have had to maintain the 
same scale . of wages for enginemen and the 
second men on electric locomotives as was paid 
on steam locomotives. The management of 4he 
New York, New Haven, and Hartford, which 
has had tbe most extensive experience among 
American railroads with electrical operation, of 
the opinion that, if they can entirely eliminate 
operation by steam locomotives for both freight 
and passenger service between New Haven and 
New York City, their cost of operation will be 
lower with electricity ...than it would have been 
if steam operation had been continued and used 
exclusively. ^ ' ' . . 

Electrical engineers have cont^ded that it 
was especially in operation of trains over heavy 
grades that electrical operation could effect the 
greatest economies; ^ In "the latter part of I9I^> 
,hO‘WCver>^ 'Very ^careful «tudy of the pos^bilities 
of -saving by the electrification, of the Atchison, 
Topeka, and Santa Fe^s line over the continental 
divide at Raton Mountain, N. Mex., was made, 
.and the conclusion arrived at was that electri- 
»eal operation would probably be more expensive. 
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when the interest charges on the installation 
were taken into account, than is steam opera- 
tion. In this study it was estimated that the 
cost of the electrification of the 30 miles of line 
would be about $2,000,000, and that the saving 
in annual cost of operation would be about 
$60,000, or in the neighborhood of 3 per cent 
on the investment. 

The Economics of Electric-Eailway Oper- 
ation. The various types of electric railways, 
the construction and operation of which have 
been described, may be classified, as to use, as 
street railways, interurban railways, either oper- 
ating on the public highways or on a private 
right of way, and so-called electrified steam 
railroads. 

Street railways in the United States, Canada, 
and Europe are, with few exceptions, operated 
by electricity. In the larger cities the under- 
ground contact is generally prescribed by law, 
and in the smaller cities overhead trolleys are 
used. Street railways properly include roads 
operated on an elevated structure above the 
streets or in subways underneath the streets. 
( For an ' ■ ' * ’ ' iption of the features 
of subway , ■ ■ A very considerable 

portion of the street railways in the larger 
cities of the United States between the years 
190Q and 1913 passed through either a financial 
reorganization or actual receivership proceedings 
followed by foreclosure sale. * The causes for 
these financial difiSculties were, in general, the 
change from horse-car and cable operation to 
electrical operation, and from overhead to under- 
ground trolley systems, and from one kind of 
equipment to another, all of which necessitated 
the abandonment of property which had not 
been worn out and which had a comparatively 
small scrap value. This property had not been 
covered by previous charges for depreciation or 
obsolescence. Another cause was the rapid 
anialganinlion of various lines into one com- 
pany, wirh an accompanying overcapitalization 
of the promoters’ hopes for economies due to 
the elimination of competition and the advan- 
tages of combined management, and closely allied 
to this were the city ordinances which required 
universal transfers. The bankruptcy of the 
street-railway lines of New York City well illus- 
trated the working of all of these causes, the 
relative importance in the New York City case 
being indicated by the order in which, the causes 
have been named. It was shown in one of the 
court proceedings that on one cross-town line 
only one passenger in about 20 paid a cash fare, 
the other 19 riding on transfers, many of which 
would be used for one or two additional rides. 

Short-haul traffic is, of course, the most profit- 
able business that street railways can do, and 
surface lines have a very much greater propor- 
tion of short-haul traffic than either elevated or 
subway lines. On the other hand, elevated 
lines and subway lines do not transfer, except 
in certain eases, and then usually only upon 
payment of something additionaf. The pas- 
sei^r Jouriiey, therefore, is necessarily eon- 
hinuous. It has been the experience of New” 
York, Boston, and Chicago, that the transfer 
privileges required by ^eity ordinances more 
than offset the apparently shorter average haul, 
so that, although the average haul is longer on 
the elevated or subway than on the surface 
lines, the elevated and the subway both showed 
more profitable operation than the surface lines. 
There are, of course, a great number of other 


factors which enter into a comparison such as 
this — ^length of train, cost of maintenance, etc. 
— ^but it is generally conceded that the transfer 
privilege is far and away the most important 
factor. 

The best unit of comparison of earnings and 
expenses of street railways exclusive of elevated 
and subway lines is the car mile. This, how- 
ever, is open to many of the objections that 
the train mile as a unit in steam railroad 
operation is. It is not a real measure of work 
done. The cost per car mile may be somewhat 
increased by the use of larger and faster ears, 
while the number of pas-iciigors carried per car 
may be so increased by these changes as to 
more than offset the increase in expenses. 

The common American practice in regard to 
subways is to have the city lend its credit, at 
least in part, to the construction company which 
builds these subways and to take a first lien on 
earnings to see that the interest charges which 
the city has guaranteed are paid; to lease the 
subways to an operating company for a term 
of years under such terms as will permit, pre- 
sumably, of the operating company’s paying off 
its funded indebtedness during the period of 
the lease and the reversion to the city of the 
subway at the end of the period of lease, with 
some provision for the purchase of the equip- 
ment in use at the expiration of the lease. 

The above discussion, of course, applies only 
to the street railways of the large cities. The 
street railways of the smaller cities and towns 
are, in a very great number of cases, under the 
management of holding companies which also 
control gas and electric-lighting plants. Holding 
companies for these holding companies have in 
many instances been formed which control and 
direct the management of public-utility corpo- 
rations in a number of widely separated towns 
and cities. It is quite impossible, therefore, 
to gauge accurately the earning capacity of 
street railways in the smaller towns and cities, 
because the results of their operation are com- 
bined with the figures showing the result of 
the operation of gas plants and of electric- 
lighting plants and also, of course, in many 
instances, of interurban railways. 

In the United States the very rapid develop- 
ment of public utilities in the decade 1903—13 
called for the investment of a vast amount of 
capital, which in these enterprises commanded 
a higher rate of interest than it could have got 
if invested in steam railroads or municipal 
or other government securities. In the great 
majority of cases local capital was raised for 
the original construction of a part, at least, of 
the public-utilities plants. Liberal franchises 
were, of course, granted, and there was in some 
instances competition, as, e.g., between two or 
more different street railways or between a gas 
company and an electric-lighting plant. The 
competition led to the desire for consolidation 
and construction profits; the possibility of in- 
creased earnings led to the desire for further 
extension and therefore to the invitation of out- 
side capital. The enterprises being speculative 
in character, bankers who furnished this capital 
and effected consolidations took liberal com- 
missions, and the securities were sold to in- 
vestors to yield, for bonds about 5% to 6 per 
cent, for preferred stock about 7 per cent, and 
for common stock usually the hope of large 
profits through the increase of market value of 
the stock, ' / 
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Public utilities of this kind are natural mo- 
nopolies, but, on the other hand, the earnings of 
street-railway companies are limited by the 
impossibility of charging, at least in the United 
States, more than a five-cent fare, regardless of 
the length of the ride; thus, the Interborough 
Papid Transit charges but five cents from 
Platbush Avenue, Brooklyn, to Van Coirtlandt 
Park, at 242d Street, a distance of about 14 
miles. To earn the returns on the investment 
which are necessary to induce new capital to 
come into enterprises of a somewhat speculative 
nature, strict economies of operation have been 
necessary as well as the rapid growth of popu- 
lation. See Public Utilities, Regulation of. 

Intenirban Electric Railways in some in- 
stances have afforded transportation service to 
territories wholly without facilities before, hut 
in the overwhelming majority of cases the trans- 
portation facilities afforded by electric inter- 
urban railways have been in addition to the 
facilities already furnished by steam railroads. 
The reason for this, of course, is obvious. A 
steam railroad carrying freight can he built 
through very long stretches of territory in 
which there is a sparse population, since it can 
depend for the bulk of its earnings on its 
through-freight business. Electric roads are de- 
pendent almost entirely on local business, since 
they cannot compete in cost of service for 
through business over long distances with steam 
railroads, even where the steam road has the 
more circuitous route. The electric road must 
be built where the population is already fairly 
thick, and population has developed along the 
lines of the steam roads. With frequent and 
cheaper service the electric can compete quite 
successfully for passenger business with a steam 
road up to about 25 miles. Por a longer hard 
than this the greater speed of the steam road 
apparently outweighs the consideration of fre- 
quency of service and of lower cost per mile 
with the great majority of travelers. It was 
at first believed that electric express service 
could compete with steam roads between large 
cities not more than IQO miles apart, but the 
majority of such electric roads have not been 
particularly successful. A good instance of this 
is the Chicago and Milwaukee, which was built 
at considerable expense with the idea of doing 
both freight and passenger business, but which 
went into the hands of a receiver in 1910 and 
in 1914 was not yet operating at a profit suf- 
ficient to pay the interest ordinarily demanded 
by investors in electric-railway securities on 
the original cost of its construction. 

The influence of- electric railways on steam 
roads which are paralleled is interesting. At 
first there is a very large falling off of pas- 
senger rates on steam roads. The added 
transportation facilities, however, • not only in- 
duce more traveling, but add to the attractive- 
ness of residence in the country served by these 
roads. This induces additional settlement, and 
after a few years the steam* road makes up in 
long-haul passenger business a part of its loss 
in local business and in addition . gets an in- 
bound and oUtboimd merchandise freight busi- 
ness that- in part compensates it for the local 
passenger bueirtess taken away by the electric, ‘ 
. Passretoger^ crates on interurban electric rail- 
ways vary from three-fourths of a cent to a 
cent- and a- half per. mile.' This compares with 
two cents ^to tlsree veents, the prevailing pas- 
senger rates bn steam* roads. Iiouis Piseher, in 


his book on the Economics of Interurhan RaAl~ 
ways, claims that the approximate average earn- 
ings of an interurban railway operating from 
one large town out through a town and village 
population is about $10 per capita of inter- 
mediate town and village population, regardless 
of the size, within certain limits, of the primary 
city terminal. Where the road runs between 
two large cities, the earnings, in the neighbor- 
hood of $10 per capita of intermediate popu- 
lation, will be , . ‘ 'by from $6 to $20 

per capita of ^ ^ . !i • of the secondary ter- 
minal where this secondary terminal is 40 
miles or less away from the primary terminal. 

Bsl -n; by. Parshall and Hobart, Eleo- 
tr ■ ■' -igineering (New York, 1907) ; 

Dawson, ElectHc Traction on Railways (London, 
1909) ; Burch, Electric Traction for Railway 
Trains (New York, 1911) ; Harding, Electric 
Railway Engineering (ib., 1911) ; Sheldon, Elec- 
tric Railway and Transmission Engineering { ib., 
1912) ; Ehrkman, Electricity Applied to Rail- 
ways (Chicago, 1912) ; Standard Handbook for 
Electrical Engineers (New York, 1912) ; Ameri- 
can Handbook for Electrical Engineers, ed. by 
Pender (New York, 1914) ; numerous articles 
in the Electric Railway Journal (ib., weekly) 
and the Railway Age Gaisette (ib., weekly) . 

ELECTRIC RAY. See Electeio Fish; 
Torpedo. 

ELECTRIC TELEGRAPH. See Telegraph. 

ELECTRIC WA VES. See Electricity. 

ELECTRIC WELDING. See Welding. 

ELECTRIDES, ^-lek^tri-dez (Lat., from Gk. 
’HXc/erp/Ses, Elektridea, from i^Xesrpov, elektron, 
amber). The Amber Islands of Greek mythol- 
ogy, situated at the mouth of the Eridanus, 
a large river which was identified with the Po, 
because amber was found at the mouth of the 
latter. The name was applied also to islands 
on the northern coast of Europe. See Amber. 

ELECTROBALLISTIC MACHINES. See 
Ballistics. 

ELECTROBALLISTICS. The science of 
measuring the velocity of projectiles by means 
of electrical instruments. Velocity may be 
measured, both inside and outside the bore of 
the gun, at predetermined points in the path of 
the projectile- The makes and breaks of elec- 
tric circuits at these points are recorded, as a 
function of time, by the instrument. See 
Ballistics. 

ELECTROCEffiMISTRY, General. The 
branch of general chemistry that deals with 
chemical changes producing, or caused by, elec- 
trical bnergy. Tbo growi’icr industrial appli- 
cations of ohvi r»K I'l-rM’-'! ari 
science itself more and more i-r-yo- 1 .!» i < v . r . 
year. Another title of electrochemistry to gen- 
eral interest consists in the fact that the phe- 
nomena it deals With have long formed a bond 
between two great branches of human knowledge 
— ^physics and chemistry — ^the science of the 
various- forms of energy and the science of the 
various kinds of matter. 

The bond may become even- more intimate if 
the comparatively recent hypothesis, according 
to ’which electricity, itself is a subtle form of 
matter, turns out to be in agreement with facts. 
This hypothesis is briefly as follows: Electric- 
ity consists of two chemical elements whose 
atoms, termed '^electrons,” have exceedingly 
small (perhapa zero) relative weights; the 
atoms of positive electricity, or '^positive elec- 
trons,” may be denoted by the symbol 0 ; the 
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atoms of negative electricity, or “negative elec- 
trons,” may be denoted by the symbol 0. Like 
the atoms '^of hydrogen, electrons of either kind 
are univalent, so that, e.g., an atom of hydro- 
gen when in the ionic state (i-e., when charged 
with electricity ) is combined with a single 
positive electron, forming the molecule H 0, 
while an atom of oxygen in that state forms 
the molecule 0 O 0 (just as water is HOH). 
When not thus combined with the atoms of 
other elements, electrons may possibly form 
neutral molecules 0©. The substance made 
up of such molecules may have appreciably 
no weight, may be a nonconductor, and may be 
capable of electric polarization; and it is worthy 
of note that these are precisely the properties 
attributed to the luminiferous ether- While 
this hypothesis renders Earaday’s law (see 
Euectbicity) a special case of Dalton^s law of 
multiple proportions and may certainly be help- 
ful in fixing on the mind a somewhat definite 
image of the mechanism of electrical processes, 
it can hardly he said yet to rest on a sufficient 
foundation. Whether it should be accepted or 
not will have to be decided on the principle 
expressed, some years ago, by Poincard: “It 
is nonsense to ask of a theory, ‘Is it true or 
false?'’ The question can only be, ‘Is it fruit- 
ful or not?’” 

At any rate, the electron hypothesis must not 
be allowed to confuse our conception of eleo- 
trical energy and its relations to other forms 
of energy. The term “energy,” when properly 
used, designates the cause of any change that 
is actually taking place, or that is capable of 
taking place, in a given system. Thus, we may 
speak of the energy of a falling body, and even 
of a body suspended at a certain height from 
the earth’s surface; for such a body, if re- 
leased, would fall to the earth. Similarly, we 
may speak of “electrical energy” whenever a 
transport of electricity from one point to an- 
other is possible in a given system- Energy of 
every known form can be resolved into two fac- 
tors — a “capacity factor” and an “intensity 
factor.” In the case of electrical energy the 
capacity factor is generally known as “quantity 
of electricity,” the intensity factor as “poten- 
tial difference.” Just as in the case of a sus- 
pended body the amount of gravitation energy 
is the greater, the greater the mass of the body 
and the greater the difference of level between 
the body and the earth’s surface, so in the case 
of a possible flow of electricity the amount of 
electrical energy is the greater, the greater the 
quantity of electricity and the greater the dif- 
ference of potential between the two given 
points. Whatever be the ultimate nature of a 
mass of matter, gravitation energy is still a 
form of energy. Similarly, whatever be the 
ultimate nature of a quantity of electricity — 
whether electricity be a kind of matter or not — 
electrical energy is still a form of energy, ca- 
psrf>le of being transformed into kinetic energy, 
chemical energy, etc. 

Electrochenucal Beactions. A system in 
which chemical energy is transformed into elec- 
trical is termed a galvanic or voltaic ceU, and a 
combination of two or more cells is termed a 
galvanic or voltaic battery.^ One of the first 
questions that naturally suggest themselves to 
the student of electrochemistry is, What are 
the. characteristics of those chemical changes 
whose energy may assume the electrical form? 
In other Words, What chemical reactions can 


be utilized for the construction of voltaic cells? 
The answer is. All changes, and only such 
changes, in which acids, hoses, or salts take 
part, or may he caused to take part, can he em- 
ployed electro chemically. Substances of these 
classes are termed “electrolytes,” and they are 
usually employed, in cells, in the form of 
aqueous solutions, in which their molecules are 
assumed to be dissociated into fragments, termed 
“ions” (see Dissociation), that are charged 
with either positive or negative electricity. In 
most cells the chemical action consists, on the 
one hand, in the solution of one of the metallic 
electrodes, its particles entering the solution in 
the form of ions, and, on the other hand, in 
the deposition upon the other electrode of an- 
other metal, whose particles formed the ions 
of the solution. For example, the Daniell cell 
consists, on the one hand, of a zinc electrode 
immersed in a solution of zinc sulphate, and, 
on the other hand, of a copper electrode im- 
mersed in a solution of copper sulphate, the 
two solutions being in contact, and the two 
metals being connected by a metal wire; the 
chemical action of the cell consists, on the 
one hand, in the entrance of zinc into the solu- 
tions in the form of zinc ions, and, on the other 
hand, in the deposition, on the copper electrode, 
of copper ions in the state of metallic copper. 
The two simultaneous changes evidently ensue 
in the system at two separate points connected 
with each other by a suitable conductor of 
electricity. This “chemical action at a dis- 
tance” is an essential characteristic of electro- 
eheniical action. 

An excellent example of common changes in 
which electrolytes may be caused to take part, 
and which may thus be turned into a source of 
electric energy, is presented by the mere flow 
of hydrogen or oxygen gas, at constant tempera- 
ture, from places of higher to places of lower 
pressure. If, say, hydrogen gas is contained 
in two separate vessels under tmequal pres- 
sures, a flow of gas will naturally take place 
from one vessel into the other if communica- 
tion is established between them. But the 
equalization of pressures can also be caused to 
take place as follows: Let two bars of platinum 
coated with “platinum black” (finely divided 
platinum, which has a great rn '^rn *(; ‘‘or taking 
up gases) he half immersed :*i j! < solution 

of sulphuric acid, while the other halves are 
exposed to hydrogen gas contained in two ves- 
sels, under two different pressures; on con- 
necting the platinum bars outside the solution 
by a metal wire, it will be found that a cur- 
rent of electricity passes through the latter, 
while hydrogen passes through the solution 
until the pressures in the two vessels have been 
equalized. The action thus taking place is as 
follows: in dilute aqueous solution the mole- 
cules of sulphuric acid are broken up into elec- 
tropositive hydrogen ions H and electronega- 
tive ions SO*; neutral hydrogen molecules from 
the vessel of greater presi^uro enter the solution 
in the form of hydrogen ions and, replacing 
the free hydrogen ions of the acid, drive them 
from the solution in the form of neutral mole- 
cules into the vessel of lower pressure. Evi- 
dently here, too, as in the case of any other 
voltaic cell, the electric current is caused by 
ions taking part in the change. 

Electromotive Eorce. We can now discuss 
the qiic"'tion as to what determines the electro- 
motive force of a voltaic cell, i.e., the difference 
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of potential existing between its two electrodes. 
It was once believed that a considerable differ- 
ence of potential is established whenever two 
different metals are placed in contact with each 
other; but this is now positively known to be 
wrong. If differences of potential arise from 
the communication of the electrodes outside 
the solution, those differences are certainly 
very small and need not be taken into accoimt. 
In the case of cells with two different solutions 
(like the Daniell cell), a difference of potential 
is known to exist at the surface of contact of 
the two solutions; but this, too, is compara- 
tively small. The main difference of potential 
in a cell must therefore be seated at the sur- 
faces of contact between the metallic electrodes 
and the electrolyte solutions, i.e., at the places 
where ions form and disappear. But how are 
differences of potential established there? A 
clear answer to this question is furnished by 
modem electrochemical theory. If a liquid is 
placed in a closed vessel, its vapor gradually 
attains a maximum pressure which balances the 
vapor tension of the liquid at the given tem- 
perature. Again, if an excess of sugar is placed 
in some water, the sugar dissolves, or, so to 
speak, vaporizes into the water, and the portion 
dissolved gradually attains a maximum *^os- 
motic pressure” which balances the “solution 
tension” of sugar at the given temperature. 
Similarly, if a metal is brought in contact with 
water, its ultimate particles tend to rush into 
the volume of the water until a maximum os- 
motic pressure has been attained. ^ Since, ac- 
cording to the theory of electrolytic dissocia- 
tion, the free particles of a metal in solution 
are invariably charged with positive electricity, 
the osmotic pressure of a metal in solution can 
evidently be exerted only by its electropositive 
ions. Supposing, now, that a bar of some metal 
is placed in a solution of one of its salts, and 
remembering that the salt is dissociated into 
metallic and acidic ions, we readily distinguish 
three possible cases; viz., the osmotic pressure 
of the metallic ions may happen to be greater 
than, less than, or equal to, the maximum 
osmotic pressure that would balance the “elec- 
trolytic solution .tension” of the metal. 

In the first of these cases some ions wiU 
tend to precipitate themselves upon the metal 
bar, just as some of the vapor of a liquid would 
tend to condense if its pressure exceeded the 
vapor tension of the liquid; and the force 
driving the ions out of solution will evidently 
be the excess of their osmotic pressure over 
the solution tension of the metal. As soon, 
however, as a single ion i- |)r(c*if)iiat(:d out, 
the metal bar is rendered oTc-ciropositivo. while 
the solution is rendered el^tronegative by the 
newly created excess of electronegative ions; 
for before the immersion of the metal bar the 
electropositive and electronegative ions in solu- 
tion are precisely equivalent. (See Dissocia- 
tion.) But this means that a difference of 
potential will have been created between the 
metal bar and the solution. Henceforward 
every electropositive ion driven towards the 
meta^hbar by the excessive osmotic pressure will 
encoimter a double force driving it back into 
sotaHott, viz., the electrostatic repulsion of the 
jmsMve bar 3 ^ the electrostatic attraction 
of n^ative^ solution. Finally, when a cer- 
tain number of form have been precipitated out, 
the doublie electros^Eidie counterforce will have 
become equal td :tW excess of osmotic pressure. 


and then, equilibrium ensuing, the maximum 
difference of potential possible under the given 
conditions will have been established between 
the metal bar and the solution. This will 
obviously be the greater, the greater the os- 
motic pressure (i.e., the concentration of ions 
in the solution), and the less the specific solu- 
tion tension of the metal. 

Passing now to the second of three possible 
cases, viz., the ease in which the osmotic pres- 
sure of the metallic ions is less than the spe- 
cific solution tension of the metal, we see that 
in this case molecules of the metal will enter 
the solution in the form of positive ions, render- 
ing the solution electropositive and leaving the 
metal bar electronegative. In this case, too, an 
electrostatic eoxmterforce will then come into 
play, and the difference of potential at the 
surface of contact will be maximum when this 
force has become equal to the difference between 
the solution tension of the metal and the os- 
motic pressure of ions in the solution. The dif- 
ference of potential will obviously be the 
greater, the greater the solution tension of the 
metal and the less the osmotic pressure of its 
ions in the solution. 

Finally, in the third case, viz., the ease in 
which the osmotic pressure of the metallic ions 
exactly equals the solution tension of the 
metal, neither metal will dissolve nor ions pre- 
cipitate, and consequently no difference of po- 
tential will exist at the surface of contact of 
the metal and the solution. 

It may be objected that hypothetical views 
of ^ this type may and may not be true, and 
this correctness cannot be expected to be amen- 
able to e^erimental test. But Palmaer has 
succeeded in producing, to say the least, strong 
e:^erimental evidence in their favor.. Mercury, 
viz., is one of those metals whose electrolytic 
solution tension is very slight, and even in con- 
tact with a weak solution of one of its salts 
it becomes positively charged, mercury ions 
precipitating themselves upon the metal from 
the solution. Palmaer placed some metallic 
mercury in a vessel and covered it with a fairly 
tall layer of a weak solution of mercury salt. 
Into this he allowed to run from above a steady 
stream of droplets of mercury from a dropping 
funnel. Each droplet took up mercury ions in 
the upper part of the solution and carried them 
along, but had to give them up to the lower 
part of the solution when it joined the body of 
metallic mercury at the bottom of the vessel, 
for this body soon became » ■■ ■ ' ..rj- 1 with 

positive electricity. The lower part of the 
solution thus becoming positively charged, while 
the upper part became negatively charged low- 
ing to loss of positive mercury ions '« , negative 
ions migrated from the upper part dowTiward, 
and in this manner a real transportation of 
the mercury salt as a whole took place. Palmaer 
was able show, by actual analysis of differ- 
ent layers of the solution, that the lower layers 
had become appreciably more concentrated than 
the upper ones, as was to be expected if the 
principles developed above were true. 

Our principles permit of gaining a clear in- 
sight into the mechanism of electrocheinical 
action. Take, e.g., again the Daniell cell, which 
consists, as we have seen, of a concentrated 
solution of zinc sulphate ai.d a ( <»• j .M‘i r,;Ti d 
solution of copper sulphate, sr-prirntid ‘ 

other by a porous partition, with a bar of metal- 
lic zinc in the former solution and a bar of 
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metallic copper in the latter (see Fig.)* It will 
be seen in a later section of this article that the 
solution tension of zinc is very great, that of 
copper very small. Some zinc will therefore 
enter the solution in the state of positive ions. 



which will render the zinc solution electro- 
positive and leave the zinc bar electronegative. 
On the other hand, a number of copper ions will 
join the copper bar in the state of metallic cop- 
per, rendering the bar electropositive and leaving 
the copper sulphate solution electronegative. 
Equilibrium will ensue when the excess of solu- 
tion tension in the case of zinc and the excess 
of osmotic pressure in the ease of copper are 
exactly counterbalanced by tbe electrostatic 
forces as explained above. Now, if we should 
then connect the two bars by means of a metal 
wire, a flow of electricity (positive electricity 
from copper to zinc, negative from zinc to cop- 
per) would take place between tbe two bars, and 
thus the eqtiilibrium would be destroyed. Freed 
from the electrostatic attraction, the excessive 
zinc ions of the zinc sulphate solution would 
migrate towards the excessive negative ions of 
the copper sulphate solution. At the same time 
more zinc, driven by the unchecked solution 
tension, would go into solution, and more copper 
ions, driven by the unchecked osmotic pressure, 
would :,r 'jdf.it-'d upon the copper bar. If 
we shdihi hii-ak iK* connection between the 
bars, the former equilibrium would soon be re- 
established, and chemical action would cease. 
But as long as the connection exists, zinc goes 
into solution, copper is precipitated, and a cur- 
rent of electricity passes through the connecting 
wire ; we say, “electrochemical action is going on.^^ 
Suppose, now, that the copper sulphate solu- 
tion of the Baniell cell were replaced by a solu- 
tion which could take up molecules from the 
copper bar, but in which those molecules, instead 
of being transformed into ions, would form a 
practically undissociated compound with some 
other ingredient present. Tbe osmotic pressure 
of copper ions would thus be extremely slight 
and might be exceeded by the electrolytic solu- 
tion tension of copper, in spite of the latter being 
comparatively small. It is therefore easy to 
see that imder certain conditions it might be 
possible to reverse tbe ol(*ctrocli('rnical proccs?. of 
the cell. As a matter of fact, this is precisely 
what happens when the copper bar of a Daniell 
cell is immersed into a concentrated solution of 
the cyanide of potassium. On closing the circuit 
copper then goes into solution, zinc is precipi- 
tate^ and the direction of the current is reversed. 
This and ^milar phenomena were formerly de- 

flerihM flct ^^a.nomalmis.” thpv sAAmoil 


to contradict the assumption that zinc has a 
greater “affinity” for acids than copper. Substi- 
tuting the dennite concept “solution tension” for 
the vague concept “affinity,” and adding the 
factor of the “osmotic pressure of ions,” we ex- 
perience no difficulty in understanding effects 
like the reversion of current in the Daniell cell 
by potassium cyanide and many other phe- 
nomena. And it must be observed that the 
osmotic pressure of ions is a measurable quan- 
tity (see Solution; Dissociation), and that the 
solution tension of metals, too, has now been 
calculated from directly measurable quantities. 
See further below. 

Closely allied to the electrochemical action of 
voltaic cells is the immediate precipitation of 
one metal by another. The precipitation of 
copper by iron from solutions of copper salts, 
and the precipitation of finely divided (“mole- 
cular”) silver by zinc, are familiar examples of 
this phenomenon, the cause of which is almost 
self-evident in the light of our theory. When a 
bar of iron, e.g., is immersed in a solution of 
copper sulphate, the solution tension of the iron 
causes the appearance of some iron ions, and 
hence the formation of an excess of positive over 
negative electricity in the solution; the electro- 
static repulsion between the different metallic 
ions then tends to drive both iron ions and 
copper ions out of solution; but tbe solution 
tension of iron is very great, and so the iron 
ions remain in solution; on the other hand, the 
slight solution tension of copper is readily over- 
come by tbe force of electrostatic repulsion, and 
so copper ions are driven out and appear in the 
state of metallic copper. An analogous exchange 
takes place when a metal dissolves in an aqueous 
solution of some acid, the solution tension of 
hydrogen being overcome by the electrostatic re- 
pulsion between the ions of hydrogen and those 
of the metal. Only here the external pressure of 
hydrogen gas comes into play; for the electro- 
lytic solution tension of a gas depends upon its 
pressure, just, as its ordinary solubility depends 
upon the pressure. We have seen above that a 
voltaic cell may be obtained by using a dilute 
acid and two quantities of hydrogen gas under 
different pressures ; the two quantities of hydro- 
gen act like two different metals because, owing 
to difference of pressure, their solution tensions 
are different. Further, it is easy to see that 
while for certain pressures of hydrogen the 
solution tension of a given metal may be greater, 
for other pressures of hydrogen the solution 
tension of the metal may, on the contrary, be 
less, than the soluiion of hydrogen. In 

other words, if we '-'■loiihl place in a* filled 

with hydrogen under sufiieieiit pressure the solu- 
tion of some metallic salt, the metal might be 
precipitated out by the hydrogen. As a matter 
of fact, this curious phenomenon has been ob- 
served in the case of several metals. If in a 
vessel containing hvdrogon under a pressure of 
18 atmospheres (270 pounds per square inch) 
metallic zinc is brought into contact with a 
solution containing per liter 12% grams of 
sulphuric acid and 210 grams of zinc sulphate, 
no action takes place. If the pressure is slightly 
diminished, zinc goes into solution, and hydro- 
gen is evolved. In recent years, as set fprth 
in a series of papers published in the Berichte 
der deutschen chemischen Gesellschaft, Ipatieff 
has investigated this phenomenon in the case,ot 
copper and nickel solutions and has succeeded 

in ■nrpr‘^rli^-n f inor pn-n-npr pot in +V»p 
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by placing the solution in an atmosphere of 
highly compressed hydrogen. That the concen- 
tration * “ ' ; ' V _ ' gas (i.e., the amount com- 
pressed I ■ volume) plays the determin- 

ing role in this phenomenon is clearly evident; 
and so this and similar phenomena, too, go to 
show the inadequacy of older chemical theory, 
which '.-og-'v. d {in a vague qualitative way) 
only the ■aiiinity” facl(e'. r!*T,h o- n - 

count the factor of < , -u mi o-i, 'V’ 

the dissolution of metals in acidi by the as- 
sumption that metals have greater affinity for 
acid radicles than hydrogen. 

Electrochemical Series. The potential dif- 
ferences established between metals and their 
salts are now known for a number of different 
metals. A detailed explanation of the principles 
on which they are determined would carry us 
somewhat beyond the scope of this article. Suf- 
fice it therefore to state that the starting point 
is a determination, by an ingenious method, of 
the potential difference between metallic mer- 
cury and solutions of salts, and that the poten- 
tial difference between mercury and a normal 
aqueous solution of one of its salts has thus 
been shown to be 0.99 volt, the metal being 
electropositive with regard to the solution. This 
fact known, there is no difficulty in determining 
the potential difference for any other metal and 
its solutions. Indeed, let the problem be to 
determine the potential difference established 
when metallic zinc is placed in a normal solution 
of zinc sulphate. To do this, we may construct 
a cell consisting of a mercury electrode in a nor- 
mal solution of mercuric sulphate and a zinc 
electrode in a normal solution of the sulphate of 
zinc, the two solutions separated by a porous 
partition and the two metals connected by a 
wire. By direct determination the electromotive 
force of this cell may be shown to be 1.514: volts; 
andi^s the potential difference between the mer- 
cury and its solution amounts to 0.99 volt, it is 
evident that the potential difference between zinc 
and the normal solution of its sulphate must be 
0.524 volt. In this calculation the slight poten- 
tial difference between the two •' ■7 been 

neglected. In calculating the s • ■< ' f i ■ fol- 
lowing table, however, that difference, too, has 
been taken into account; and so the figure for 
zinc, 0.51, is somewhat more precise than our 
figur.e, 0.524. The table shows the potential 
differences between metals and their salt solu- 
tions of normal concentration, the plus sign 
showing that the solution is electropositive with 
regard to its metal, and the minus sign showing 
that the solution is electronegative with r^ard 
to its metal. 


Magnesdnm . 

. . -M.22 

Iron 

. q- 0.06 

Copper . 

0.60 

Zinc . . 

. -1-0.51 

Nickel . 

. 0,02 

Mercury. 

.-0.99 

Aluminium . 
Cadmium. . . 

. -h 0.22 
. -l-O-lO 

Lead ~ 0.10 

Hydrogen — 0,25 

Silver . , . 

.- 1.01 


The series is similar to part of the old electro- 
chemical order of Berzelius. ( See historical sec- 
tion under Chemistry. ) Only, again, while that 
order was purely qualitative, the modern series 
represents an exact qualitative expression of the 
electrical properties of metals and besides rrfers 
to a .definite concentration of their solutions. 
Since the potential difference between a metal 
and a soliEtion depends upon the solution tension 
of the metal and the psmotie pressure of its ions 
in the solution, ^and since both the potential 
difference and the osmptic pressure can he deter- 


mined, it is evidently possible to find also the 
solution tensions. The following table shows 
the results of such calculations based on the 
table given above: 


Magnesium. . 

.10« : 

Iron 

..108 

Copper. . . . 

. . . 10-« 

Zinc 

.1018 

Nickel 

..100 

Mercury . . 

. .10-iB 

Aluminium . 

.1013 

Lead . . . , . 

. .10-2 

Silver 

- -10-W 

Cadmium . . 

..10“ 

Hydrogen . , 

...10-^ 




The figures represent the solution tensions in 
terms of atmospheres and may be changed to 
pounds per square inch by multiplying by 15. 
The solution tension of iron, e.g., equals a pres- 
sure of 15,000 poimds per square inch. The 
enormous tension of magnesium may serve to in- 
dicate how great may be the electrostatic coun- 
terforces long before the amount of metal in 
solution has become appreciable. 

Concentration Cells. We have seen, in a 
previous section, that in the usual electro- 
chemical cell the main seat of electromotive force 
is at the surfaces of contact of the metallic 
electrodes and the solution. There are, however, 
cells in which the electrodes may he of one and 
the same metal ; if in such a cell the solution in 
contact with the two electrodes were also the 
same, the two electrodes would be equally 
charged, and there would obviously be no dif- 
ference of potential between them; in other 
words, such a cell would possess no electromotive 
force at all. But since, as we have seen, the 
electrification of a metal depends on the con- 
centration of the solution in contact with it, 
two electrodes made of one and the same metal 
may be differently electrified by placing them in 
contact with solutions of different concentra- 
tion. This suggests the idea that a cell may be 
constructed by preparing two unequally strong 
solutions of one and the same electrolyte, plac- 
ing them in compartments separated by a porous 
partition (of, say, unglazed porcelain), and im- 
mersing two bars of some metal in the two 
solutions. And, as a matter of fact, if the 
electrodes of such a cell are connected by a metal 
wire, a current of electricity is found to fiow 
from one to the other. In such a cell the seat of 
potential difference is at the surface of contact 
of the two unequally strong solutions, and there- 
fore such a cell is called a “concentration cell.’’ 

Nernst has shown how the electromotive force 
of a concentration cell may he predetermined 
theoretically. To take the simple case of an 
electrolyte made up of two ions, like hydro- 
chloric acid or potassium chloride, the electro^ 
motive force, according to Nernst, is propor- 
tional to the logarithm of the ratio of the two 
cencentrations employed (or, more precisely, the 
ratio of the ionized portions of the electrolyte 
in the two unequally strong solutions employed) , 
Calling the concentration of the ionized electro- 
lyte in the stronger solution 7 ?i and the con- 
centration of the ionized eleetrol^e in the weaker 
solution Tjsj the electromotive force of the cell, 
no matter what metal is used to make the 
electrodes (as long as the two electrodes are 
identical), may be calculated by the formula: 

E = C-loz-. 

V2 

In this formula E fionotos the electromotive 
force. The factor C may bo calculated theoreti- 
cally by multiplying T (the absolute tempera- 
ture) by 0.0000861 (the so-called “gas canstanf’ 
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in C. G. S, units for a quantity of substance 
carrying one C. G. S. unit of electricity ) , and 
further multiplying the product by the quantity 

where u and v are the conductances, i.e., 

M 4" ^ 

the capacities for carrying electricity, of the two 
ions involved. Obviously, if the two conduct- 
ances u and V should happen to be equal, we 
should have u — = 0 ; therefore, C == 0 ; and 

therefore, according to the above formula, ^ = 0. 
This shows that the electromotive forc^ of a 
concentration cell is due to the ions being un- 
equally mobile, and if in a given case the two 
ions of an electrolyte should happen to be capa- 
ble of traveling (diffusing) with the same speed, 
then a difference of concentration in different 
parts of a solution will produce no electromotive 
force. Generally, for a given ratio of concentra- 
tions the electromotive force will be the greater, 
t! 0 the difference of the conductances 

.d’ff .'•‘.i of the two ions. As an example, 

the conductance of a hydrogen ion at 18° C. 
(291° on the absolute scale) is expressed by the 
number 318; the conductance of a chlorine ion 
by the number 65.9. If we should now fill a por- 
ous porcelain cell with ^J^-iiormal hydrochloride 
acid, and place the cell in a beaker containing 
hydrochloric acid 10 times as strong ( ^ -normal) , 
then =10, and, according to the above 

formula, we should get E = 0.0379, a consider- 
able electromotive force. If we should next em- 
ploy potassium chloride instead of hydrochloric 
acid, the concentrations being the same as be- 
fore, we should have to expect a very small 
electromotive force; for the conductance of the 
potassium ion (65.$) is nearly the same as that 
of the chlorijie ion (65.9). a matter of fact, 
the electromotive force of such a potassium 
chloride concentration cell is less than three 
ten-thousandths of a volt, — ^nearly 150 times 
less than the electromotive force of the cor- 
responding hydrochloric acid cell. In connec- 
tion with this subject it would be well to read 
also the article DirFUSiON. 

Electrolysis. The electrochemical princi- 
ples developed above, together with the theory 
of electrolytic dissociation (see Dissociation), 
explain the mechanism of electrolysis without 
any difficulty. We have seen above that in a 
voltaic cell chemical changes are used to produce 
electrical energy; in electrolysis, on the contrary, 
an electric current from some outside source is 
passed through the given system and causes 
chemical changes to take place in it. The laws 
of electrolysis may be found stated in the article 
Electeicity. 

Transformation of Energy. The term 
^^chemieal affinity” is now often used, not only 
in connection with compounds, but also in con- 
nection with their transformations. It is a 
fundamental principle in modern exact science, 
that any change whatever that takes place in a 
given system without the supply of energy from 
without is capable of yielding mechanical work. 
Thus, a weight can be lifted by the expansion of 
a sufficiently compressed gas, and of course the 
greater the "weight, the greater the work done. 
The greater the work done, the more the gas is 
cooled; for the work is done at the expense of 
the energy of the gaS. If the same were 
allowed to expand! the same amount in vacuo 
( i.e.,. without having to overcome any resistance ) , 
no w;ork would be done, and therefore no fall of 
temperature would be observed; in other words, 
the total 'energy of the gas W'ould remain uu- 
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changed; yet its capacity for doing work wo^d 
obviously be diminished owing to the diminution 
of pressure. Physicists therefore distinguish 
between the total energy of systems and their 
free energy, the latter representing that part of 
the total energy w'hich can be transformed into 
mechanical work when the system undergoes a 
spontaneous change. Evidently the maximum 
work that can thus be obtained measures the 
free energy of the system; and as the free 
energy represents the ‘^‘‘driving power” that 
causes the change, it is evident that we have 
obtained an exact measure of that cause when 
we have measured the maximum, work that can 
be yielded by the change. In the case of chemi- 
cal transformations it is that same *‘dnving 
power” which is now often referred to as the 
“chemical affinity of reactions.” In the case of 
voltaic cells the free chemical energy may be 
entirely transformed into electrical energy. If 
the cell is perfect, i.e., if it yields really the 
maximum of electrical energy that can be ob- 
tained from its chemical changes, then evidently 
the electrical energy measures the affinity of the 
chemical changes; for the electrical energy of a 
cell can be entirely transformed into mechanical 
work- Now, we have seen in the introductory 
section of this article that electrical energy 
is a product of two factors, quantity of elec- 
tricity and potential difference. The quantity 
of electricity passing through a cell is propor- 
tional to the number of chemical equivalents of 
the ions entering or leaving the solution (Para- 
day^s law ) , each chemical equivalent ( in grams ) 
carrying 96,540 coulombs of electricity. On the 
other hand, the total potential difference of a 
cell is measured by its electromotive force and 
can be readily determined by the use of some 
‘‘standard” cell. It is therefore clear that the 
electrical energy of an electrochemical process 
can be readily ascertained, and that the chemical 
affinity of any reaction in which acids, bases, or 
salts can be caused to take part is proportional 
to, and hence is measured by, the electromotive 
force of a voltaic cell based on the reaction. It 
is further clear that, on the contrary, whenever 
the maximum mechanical work that can be 
yielded by a given transformation can be ascer- 
tained without the aid of an electric process, the 
electromotive force of a cell based on the trans- 
formation can be calculated beforehand. 

One more important point claims attention 
before we dismiss the subject of the energy 
changes of voltaic cells. The chemical reactions 
of a cell can also take place without producing 
electrical energy. Thus, the reaction of a 
Daniell cell can be produced by simply immers- 
ing a bar of zinc into a solution of copper sul- 
phate. In that case the change is accompanied 
by the evolution of a definite amount of heat. 
The question tlx'n'foro ari-^es. Can all that “heat 
of the reaction” be transformed into electrical 
energy or not? At one time this question was 
answered in the affirmative ' ( “Thomson’s law” ) . 
But Willard Gibbs and Helmholtz have proved 
ihriMiodM.arnu ally, aiid ii Im'? bcrn demon- 

.'■irai'-d ^ sqv^nriicTiially. tbat tiw' I'lott ri( a 1 energy 
of a cell need not by any means equal the heat 
of the reaction; that, on the contrary, the latter 
is usually greater than the former, so that even 
in perfect cells (producing a maximum of 
electrical energy) a rise of temperature might 
generally be ob^rved. In certain rarer cases, 
on the coiitrary, the electrical energy produced 
in a cell is, curiously enough, greater fdian the 
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total heat energy of the reaction. Not, of 
course, that the excess of electrical energy is 
created by the cell out ^ ’ t in addi- 
tion to the heat of the ^ a certain 

amount of energy is abstracted frora the sur- 
roundings, and, as a rule, the temperature of 
such a cell falls during action* As a rough 
approximation, however, “Thomson’s law” is 
still useful for practical purposes. See Theemo- 

CHEMISTEY. 

History. The earliest electrochemical ob- 
servation on record was made by Deimann and 
Pacts van Troostwyk, of Haarlem, in 1789. The 
experiment was carried out as follows; A glass 
tube with one end closed and the other open, 
and with a metal wire sealed into the closed 
end, was filled with water and inverted over a 
dish of water; a second metal wire was passed 
through the open end of the tube, up to within 
some distance of the end of the upper wire; and 
electric sparks were caused to pass between the 
ends of the two wires. The result was that 
water was decomposed into its constituents, oxy- 
gen and hydrogen, a mixture of which collected 
in the upper part of the tube. As long as the 
end of the upper electrode remained immersed 
in water, nothing further happened; but the in- 
stant the end of the electrode became exposed 
to the mixture, a violent explosion took place, 
owing to the recombination of the two elements. 
In a similar manner Hitter afterward carried out 
the first true electrolysis, using silver wires as 
electrodes and a solution of a silver salt as the 
electrolyte. Then came Volta’s celebrated ex- 
periments, which resulted in his invention of 
voltaic batteries (see Voltaic Battery) ; and 
in 1795 Volta was able to prepare the first 
electrochemical series. An appreciation of the 
work of Davy and Berzelius, and of the sway 
of Berzelius’ ideas exercised for many years in 
the science of chemistry, may be found in the 
article Chemistry (historical section). Fara- 
day’s discovery, in 1834, of the true laws of 
electrolysis marked a great step forward both 
in chemistry and in the science of electricity. 
The conception of energy, of its several forms, 
and of their mutual transformations, was devel- 
oped in course of the fifth and sixth decades of 
the nineteenth century, and in 1847 Helmholtz 
first advanced the belief that the heat of the 
chemical reaction'^ of a cell may be entirely 
transformed into electrical energy. Having been 
again brought forward by Thomson in 1851, the 
belief became known in science as “Thomson’s 
law.” The researches establishing the true re- 
lation were carried out by Gibbs in 1878 and by 
Helmholtz in 1882 and were completed by the 
experimental irivo-t'gation? of Czapski and Jahn. 
In 1886 Van’t Hoff introduced the modern theory 
of osmotic pressure (see SoLunox), and in 1887 
Arrhenius advanced the theory of electrolytic 
dissociation ( see Dissociation ) , which is at the 
basis of the most important chapters of modern 
electrochemistry. The idea that electrolytes 
must be more or less broken up in their solutions 
originated ;^ith Clausius ; but Arrhenius was the 
first to give to it its present quantitative form, 
to connect it with the theory of solutions, and to 
denion^trate its great importance for theoretical 
^eioistiy. V The .researches of Hittorf on the 
r^atwe^ ratfes^qf .migration of tho ions during 
^eetroljsis 'wfera ic^arried out as early as 1853 
1^5Q, biLt-ga4^ed ,^eat scientific importance 
only after AqrrheidWv^stabli^hed bis theory of 
dis^ciatlom ,jQth:ef=;ip^p,qrtajit names connected 


with the progress of general electrochemistry are 
those of Ostwald, Nernst, Planck, Le Blanc, and 
Kohlrausch, Nernst especially being well known 
for his theory of the cell, of which a partial 
sketch is given above under the side head Con- 
centration Cells. The concept of electrons origi- 
nated in Helmholtz’s lectures on Faraday’s 
ideas of electricity, delivered in London in 1881. 
Among those who have contributed to the recent 
development of this promising idea are Nernst, 
Abegg, and Bodlander. 
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Geschichte iind Lehre (Leipzig, 1896) ; Loeb, 
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ELECTRO CHEldlSTEY, Industrial. Elec- 
trochemical processes are now employed in ex- 
tracting metals from their ores and in parting 
them from their alloys; in the deposition of 
certain of the finer metals upon the surfaces of 
baser metals and other materials; in the manu- 
facture of various chemical products employed 
in the arts and for various miscellaneous pur- 
poses. The processes of <!■■• , by 

which metals are extracted from tnese ores or 
parted from these alloys, can be best considered 
in the articles describing those metals. 

The electrodeposition of certain metals upon 
the surfaces of other substances is called electro- 
plating. When electroplating is employed as a 
means of copying printing type, medals, seals, 
woodcuts, etc., it is call^ (‘I'-cIrc-tyfdng. The 
metals commonly used for 1 1 ( ■< i r o r > 1 1 1 1 1 n oth er 
metals are copper, nickel, silver, and gold, which 
are in each case made the anode or positive pole 
of a voltaic current, while the metal to be coated 
is made the cathode or negative pole. The elec- 
trolyte or immersing bath is differently com- 
posed, according to tbe metal which is to be de- 
posited. 

Electrically deposited copper is now largely 
used to protect and ornament architectural iron- 
work, the coating, varying from 8 to 10 ounces 
per squarq foot for smooth plates, to 14 to 16 
ounces for rough east iron. For interior orna- 
ment elcctrobronzing is often employed, using a 
coating of from 2 to 3 ounces per square foot. 
In Europe it is common practice not to deposit 
the plating directly on the iron, but on a suit- 
ably prepared varnish, thus avoiding the neces- 
sity of cleaning, but at the same time giving a 
plating which is easily knocked off; in the United 
States the iron is very carefully cleaned and the 
copper deposited directly upon it, and so firmly 
that the original metal with its coating may be 
bent oi twisted without rupturing the plating. 

In thQ electrodeposition of nickel, or nickel 



ELECTROCHEMISTRY 6i8 EliECTROCITIiTTJRE OE PLAHTS 


plating, the bath consists of nickel-ammonium 
sulphate dissolved in boiling water. The articles 
to be plated are first cleaned with abrasives or 
acids and after the plating is finished are pol- 
ished. Gold and silver plating are employed in 
making jewelry, ornaments, and tableware of all 
descriptions. In silver plating the bath used is 
a solution of chloride of silver, cyanide of pot- 
ash, and water. In gold plating either a hot 
or a cold solution may be used, and each is 
variously compounded, according to the result 
which it is desired to obtain. After the plating 
has been deposited the article is suitably bur- 
nished. The deposition of copper in electro- 
typing is one of the most important applications 
of electrochemistry and plays an important part 
in printing, under which title it is described. 
See Electeoplatino ; Feinting. 

Electric Eumace. In the electric furnace 
there is not, as a rule, any electrolytic decom- 
position or electrolysis proper, but merely an ex- 
tremely high temperature caused by the passage 
of the current ' . ‘ offering re- 
sistance. Thus, ■ production 

of the Carbides, by the action of the high tem- 
perature, a mixture of silica (sand), sodium 
chloride (salt), and coke silicon carbide (carbo- 
rundum) is obtained. Similarly, by the action 
of the high heat on limestone, coke, and a flux, 
we obtain calcium carbide, from which acetylene 
gas is produced. The thermoelectric production 
of phosphorus has now replaced the older 
methods. Calcium phosphate is mixed with char- 
coal and sand and heated in the electric furnace, 
when the phosphorus liberated is distilled off in 
a current of coal gas. Artificial graphite is also 
made in connection with the manufacture of 
carborundum by volatilizing all but the carbon 
at still higher temperatures. See Electbic 

PUENACE. 

In the production of chemical compounds by 
electrical action we may mention, first, the elec- 
trolysis of alkaline chlorides. If the chloride, 
as sodium chloride (salt), is in the fused state, 
as in the Acker process, we obtain metallic 
sodium and chlorine. By a secondary reaction, 
that of steam on the sodium-lead alloy first 
obtained in this process, solid caustic Soda is 
obtained, while the liberated chlorine is used to 
produce chlorinated lime or bleaching powder. 
If the chloride is in solution, as in brine, we 
may, by using a diaphragm, obtain caustic soda 
solution and chlorine at the two electrodes, or 
when no diaphragm is used, we may obtain as 
the sole product of the electrolysis an alkaline 
hypochlorite or a chloral e, according to condi- 
tions of temperature. The production of hy- 
pochlorite solution is now largely made use of 
for bleaching in textile works and in the paper 
industry. The production of chlorates electro- 
lytically has largely replaced the older metlu^s. 
(See Sodium.) The decomposition of fused al- 
kaline hydroxides is also practiced, as in the 
production of metallic sodium, by the Oastner 
process, and latterly the production of metallic 
magnesium and calcium. Aluminium is pro- 
duced in the Hall process by the electrolysis of 
aluminium oxide in a bath of fused cryolite. A 
number of organic chemical compounds are also 
produced at present bv the aid of electrolysis. 
Chloroform and iodoform are thus made by the 
action of nascent electrolytic chlorine or iodine 
upon alcohol or acetone. Chloral is also a prod- 
uct ofi a similar action. A number of organic 
dyes are also produced with the aid of electro- 


lytic action, either by oxidation or reduction. 
Among the lesser applications of electro- 
chemistry may be mentioned the purification of 
sewage, the tanning of hides, the aging of wines, 
the production of ozone, the fixation of atmos- 
pheric nitrogen and manufacture of nitric acid, 
and the preparation of carbon disulphide. 
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ELECTBOCHLTHRE OF PLANTS. The 

culture of plants under electric stimulus. It 
has long been known that plants respond to 
electric stimuli, and many investigations have 
been made to ascertain practical means of realiz- 
ing the benefits of thi‘| ^force. The subject 
naturally divides itself in'K^he direct use of the 
current when applied to tM seed, plant, or soil, 
and the use of the electric light. The Abb 6 
Nollet seems to have been one of the first to 
notice that t’“(‘ goTTpin.uicn of seeds could be 
hastened by n*! I’v ing t' (jm before planting, 
and Bertholon carried on extensive experiments 
on electric stimulation of plants in 1783. Later, 
Specnew stimulated for a few minutes moist 
seed of beans, peas, barley, and sunflower, after 
which they were planted. Such seed germinated 
in half the time required for untreated seed. 
His experiments were repeated at the Massachu- 
setts Experiment Station, where the germination 
was accelerated and the total germinations in- 
creased. Direct experiments upon the growth 
of plants have been made, in which zinc and 
copper plates, connected by wires, were placed in 
the soil in which the plants were grown, or 
wires were run through the soil and connected 
with a battery or electric machine of some sort. 
The first method has been successfully tried in 
England and Germany, with the result that 
larger crops of peas, barley, and grass were ob- 
tained from electrified plats of ground. The 
second method has been tried many times, the 
experiments of Warner at the Massachusetts 
Experiment Station being of this class. In 1893 
he grew parsnips, lettuce, carrots, turnips, beets, 
salsify, onions, peas, and tomatoes. The seed of 
most varieties ’germinated sooner, developed bet- 
ter, and the ^matoes ripened earlier, where the 
soil was subjected to the electric current. Th,e 
nearer the plswats were to the electrodes, the 
better was the growth. More recently Stone, 
at the same experiment station, found that 
greater stimulation was secured by increasing 
the electric tension of the atmosphere than by- 
passing the current through the soil. Alteimat- 
ing electric currents appear superior to direct 
current^ for stimulating plants. Various forms 
of accumulators of atmospheric electricity have 
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been tried with greater or less success. That 
atmospheric electricity influences growth is 
shown by the experiments of Grandeau, who 
grew maize inside an insulated cage. The stalks 
were much smaller than those receiving the 
effect of the electricity of the air. The effect 
or advantage secured is explained by the fact 
that the electric current induces more rapid 
changes in the seed and soil, or that electrified 
plants are enabled to take up carbon dioxide 
more rapidly owing to the treatment. Lem- 
strum in Finland tried a special electric machine 
connected with a system of overhead wires, and 
while the apparatus was faulty an increase in 
the production of various crops was shown. 
Priestly, in 1910, gave an account of experiments 
carried on in England and Scotland by Sir 
Oliver Lodge, J. E. Newman, and others, in which 
the effect of overhead discharges of electricity 
on plants was studied. Installations were made 
in greenhouses and open fields, and earlier and 
more productive yields are reported for wheat, 
barley, cabbage, tomatoes, beets, carrots, and 
strawberries when stimulated by the discharge. 
These results seem to have been confirmed in 
Germany and France. Experiments by the 
United States Department of Agriculture have 
shown gains, but not sufficient to indicate that 
electroculture is commercially profitable. 

The effect of the electric light has been very 
fully investigated at the experiment stations of 
Cornell University and West Virginia, the arc 
light being used at the former station and the 
incandescent lamp at the latter. In the case of 
plants grown under the electric light the effect 
seems to be exerted through the hastening and 
prolonging of the assimilation of the plants. A 
large number of vegetable and flower and 
foliage plants have been experimented upon. In 
the experiments with the arc light it was soon 
found that the naked light exerted an injurious 
effect upon many plants. This is believed to be 
due to the presence of ultra-violet rays, the 
of the electric light being unlike that 
of Minligbi. A glass screen, as an ordinary globe, 
was found to cut out the injurious rays and to 
allow the beneficial rays to pass through. Hang- 
ing an arc light above a greenhouse had the same 
effect. By this method the flowering period of 
many plants was in some cases hastened, as 
with Easter lilies, being advanced as much as 
10 days, and the colors were more intense. With 
vegetables the best results were secured with 
lettuce, plants of which were forced a week or 
more in advance of those in the unlighted por- 
tions of th6 house. This fact has been taken 
advantage of in a number of instances in the 
commercial forcing of lettuce. Similar results 
were obtained with the incandescent light at the 
West Virginia Experiment Station. The light 
from the mercury-vapor lamp, especially when 
quartz tubes are used, seems to be detrimental 
to plant activities. 

The practical utilization of the electric light 
in horticulture seems at present limited to forc- 
ing lettuce and flowers. With these illumina- 
tion for a month until midnight seems to give 
results commensurate with the expense. The 
whole subject is hardly beyond the experimental 
stage as yet, except as noted above. See Elec- 
XROXAXX8; EEEOTUOTROPISM ; GERMINATION. 

ELECTBOCTITION (from Gk. ^XcKrpov, mek- 
trony amber, electricity; a barbarous formation 
on the analogy of A method of in- 

flicting the death penaliy by passing through 

VoL. VII.-~40 


the body of the doomed criminal a current of 
electricity. It represents the latest attempt to 
rob the infliction of the death penalty of the 
revolting features of the prevalent mode of exe- 
cution by hanging. While not entirely success- 
ful in this aim, it has in some parts of the 
United States been accepted as a more humane 
method of capital punishment than that which 
it is aimed to supersede. It has been adopted 
in New York, New Jersey, Pennsylvania, Massa- 
chusetts, Ohio, Indiana, Nebraska, Kentucky, 
North Carolina, South Carolina, Virginia, and 
Arkansas- The legislation which put it into 
effect in New York was based upon the recom- 
mendation of a commission appointed ^‘to in- 
vestigate and report to the Legislature the most 
humane and approved method of carrying into 
effect the sentence of death in capital cases.” 
Notwithstanding the eminence of the commis- 
sioners, the prolonged and careful investigation 
which they gave to the subject, and the deliber- 
ate and cautious conduct of the Legislature in 
dealing with the report, the statute adopted for 
the purpose of giving effect to the conclusion of 
the commission, and changing the mode of exe- 
cuting the death sentence from hanging to 
electrocution, was assailed as unconstitutional, 
on the ground that it provided for the infliction 
of a cruel and unusual punishment. This con- 
tention was not sustained by the courts. On 
the contrary, they agreed with the commission 
that the application of electricity to the vital 
parts of the human body, under the conditions 
and in the manner contemplated by the statute, 
must result in instantaneous and painless death, 
and therefore would be a far more humane 
method of inflicting the death penalty than that 
by hanging. Consult People eco rel. Kemmler v- 
Durston, (119 New York Reports, 557, 1890) , and 
41 Albcuny Lav> Journal (242, 361, 382, 425, 489, 
1890). See Punishment, and the authorities 
there referred to. 

ELECTROKINETICS. See ErECTRiorrY. 

EliECTROliYSIS. For theoretical discussion, 
see Electricity; Electrochemistry, General. 

ELECTROLYSIS OF GAS AND WATER 
MAINS (from Gk. ^XeKrpov, ^lektron, amber -p 
X{><TLs, lysis, dissolution, from Xiieiy, lyevriy to 
loose). The eating away or disintegrating of 
the metal, caused by stray electrical currents. 
Electric street-railway systemas are chiefly re- 
sponsible for this action, through the lack of 
proper facilities for the return currents from 
the car motors to the power house. The soften- 
ing or pitting of the pipes takes place where 
the current leaves them, particularly at Joints, 
where the electrical resistance of the metal is 
greater than that of the surrounding earth. 
The danger from this source was so little 
realized in the early days of electric street rail- 
ways that direct electrical connection was some- 
times made with gas or water mains. Since 
about 1892 the problem has been assuming more 
and more serious firoporlion-, and there have 
been numerous papvr-. and on this 

subject at the meetings of the various water 
works and gas associations. At the points of 
departure of these stray currents, whether per- 
manent or temporary, the metal, be it iron, steel, 
or lead, is liable to become so badly decomposed 
as to be in serious danger of giving way^ This 
is particularly true of water mains, which are 
under very many times as much pressure as gas 
mains. When water mains are thus broken,, 
great damage may be done by the escaping 
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water, and a city or portion of a city might be consequently the amount of eieetrieity with 
at the mercy of the flames if a Are should break which they are charged must depend upon the 
out. If, instead of the mains, the service pipes difference of potential; and this rule holds good 
or house connections give way, the danger and in most forms of electrometers. A more accurate 
inconvenience are not so great, but no end of form of electrometer consists in balancing the 
trouble and much needless expense are often mutual attraction of two charged plates by 
caused. Where gas mains fail, the ground be- weights. A charged disk with a plain surface is 
comes more or less permeated with gas, and if attached to one arm of a balance, but electrically 
the latter has an opportunity to accumulate, an insulated from its metallic parts. By means 
explosion may occur. Since 1890 water-works of balancing weights or the movement of the 
managers have had more and more trouble with arm of the balance, the strength of attraction 
electrolysis, and in several instances have felt can be determined. This device, which was in- 
compelled to sue street-railway corporations for vented originally by Snow Harris, was^ later 
damages and to ask the courts to enjoin the improved by Lord Kelvin and was an instru- 
trolley companies from a continuance of the ment quite delicate in its action. In Lord 
conditions which give rise to so much anxiety, Kelvin^s hands it furnished valuable results 
expense, and danger. The final decisions of the and was known as an absolute electrometer. He 
courts have in all cases, however, held the rail- also devised the quadrant electrometer, where 
way companies blameless, provided the latter there is a needle of thin aluminium suspended 
used all reasonable means to reduce the elec- over four quadrants which are connected in 
trolytic action. It should be understood that pairs. A charge of electricity is communicated 
the rails of the trolley lines are injured where to one pair of quadrants 
the current leaves them, and that these imper- diametrically opposite each 
feetions in the circuit increase the power re- other,^ and a charge of the 
quired to operate the railways. The remedy for opposite kind is given to 
the evil is to provide ample and unfailing means the other pair, or they are 
for the return of the current to the power house, connected with the earth. 

Much can be effected, in the case of the ordi- The needle, therefore, will 
nary single-wire overhead trolley, by a thorough be attracted by one set of 
bonding of the rails; but the consensus of quadrants and repelled by 
opinion among water-works officials is that this the other, the amount of 
is insufficient or unreliable, and that either the deflection measuring the 
double overhead-trolley system or an under- potential difference to quadbant elsctromb- 
ground return wire should be provided. Consult which the quadrants are 

the Journal of the New England Water-Works charged. The action of the apparatus will^ be 
A.sscciation, and the Proceedings of the Ameri- understood on reference to the illustration. 
can Water-Works Association for professional Here the needle is charged by an electrophorus 
and technical papers on this subject, as well as or is in contact with a Leyden jar, and the 
a report from the Committee on Electrolysis to two sets of quadrants are charged to the differ- 
the American Electric Railway AsWciation ence of potential which it is desired to measure. 
(1913), and Rosa and McCollum, Technologic The amount of deflection can be determined ac- 
Paper No, 27, United States Bureau of Stand- curately by using a reflecting mirror on the 
ards, and other publications of the bureau. needle and a telescope and scale, as is done with 

ELECTROLYTES, Diffusion of. See Dif- 
fusion. 

ELECTBOMAGNETIC IRTDIJCTIOIT. See 

Induction. 

ELECTROMETALLHBaY ARTD ELEC- 
TBIC SMELTIHG. See Metalluegy; Alu- 
minium ; Copper ; Gold ; Silver ; Platinum ; 

Zinc; Electric Furnace. 

ELECTBOlVt'^TEB (from Gk, ^\eKTpov, elek- 
tron, amber -j- pirpov, matron, measure). An in- 
strument for measuring the difference of electro- 
static potential between two charged conductors. 

The electroscope (q.v.) and the torsion balance 
(q.v.) are forms of electrometers and can be 
used to indicate the amount of electricity with 
which a given conductor is charged; but there 
are finer and more accurate instruments which 
are also based on the attraction and repulsion 
of two charged conductors. In the Peltier elec- 
trometer a thin vane of aluminium has attached 
to it a small magnet, whose magnetic moment 
is known, and which, being suspended at a 
point where the intensity of the earth’s mag- 
netism has been ascertained, enables us to de- 
termine the amount of any force which deflects 
it. There is a similar fixed arm which is 
charged with electricity of one kind, while the 
first vein is charged with electricity of the same the galvanometer (q.v.), and it is possible to 
kind. Consequently there is a repulsive action measure even such small differences of potential 
between the two, whose extent depends upon the as those of the two elements of a cell. The 
charges which the two conductors have. The ca- form of electrometer illustrated is supplied writh 
pacity of these conductors is always the same; a repi^isher in the shape of a ams^^ Levden. 
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jar at its base, and the quadrants are made 
double, or box shape, to increase the effect. In 
the electrostatic voltmeter used in the measur- 
ing of alternating currents a vane of aluminium 
is delicately pivoted, so that it may revolve 
between two brass plates from which it is insu- 
lated. The vane is connected with one conductor 
from the alternator, or other source of current, 
whilf^ the other conductor is connected with 
the fixed brass plates. When the vane and the 
plates are charged, there is a repulsive action 
between them, and the vane is revolved. The 
pointer attached to one arm moves over a gradu- 
ated scale, indicating the difference of potential, 
and counterweights of different amounts may 
be placed on the lower arm so that the range 
of the instrument can be varied and several sets 
of readings for different ranges of potential ob- 
tained. By increasing the number of vanes and 
fixed plates the sensitiveness of the instrument 
is increased, and it is then termed a multicellu- 
lar voltmeter. In the study of radioactivity 
xjuadrant electrometers of very small size, and 
therefore small electrical capacity, are used 
where the^ needle is made of paper, aluminium 
foil, or silvered mica, suspended by a quartz 
fibre or very fine phosphor bronze atrip, and so 
light that no damping beyond air friction is 
required. With a fine fibre the sensitiveness 
may be as great as a scale division for a po- 
tential difference between the quadrants of yoTo^ 
of a volt, so that currents can be measured far 
smaller than with the* best galvanometer. The 
dapillary electrometer of Lippman and Dewar, 
used to measure small differences of potential, 
consists of a glass tube placed horizontally, with 
its ends turned up and filled with dilute acid. 
At the middle of this tube is placed a drop of 
mercury, and as the current passes through the 
acid the drop travels along the tube towards the 
negative pole. This action is due to a change 
in the surface tension between the mercury and 
the acid, caused by the liberation of gas. Other 
electrometers figure mostly in experiments in 
statical electricity and for accurate determina- 
tions requiring careful manipulation. Consult: 
Thompson, Blemeniary Lessons in Electricity 
and Magnetism (rev. ed., Chicago, 1906) ; 
Muller-Bouillet-Pfaundler, Lefirhuch der Physik 
(Brunswick, 1898) ; Rutherford, Radioactivity 
(Cambridge, 1905) ; Hallo, Elektrische und mag- 
netische Messungen und Messinstrumente (Ber- 
lin, 1906). See Terrestrial Electricity. 

ELECTROMOTIVE FORCE. See Elec- 
tricity, Electrokinetics; American Handbook 
for Electrical Engineers, ed. by Pender (New 
York, 1914) ; also Elizctrochemisiry, General. 

ELEC'TRON. A particle of matter, charged 
with negative electricity, having a mass about 
rsW "that of the* hydrogen atom, prob- 

ably a common constituent of the atoms of all 
chemical elements. The electron hypothesis 
assumes that the charge on an electron is the 
natural unit or atom of negative electricity, 
and that the existence of a negative charge on 
a body results only from the congregation there 
of electrons. 

The recognition of the separate existence of 
particles of mass smaller than that of the hydro- 
gen atom is due to Sir William Crookes, who 
too-k the position that the luminous streams 
(^hathode rays’ll that proceed from the cath- 
odes of highly, exhausted vacuum tubes pe 
composed of tiny material particles moving 
away from the catiptode like a storm of pro- 


jectiles. He did not definitely commit him 
self to any theory as to the precise nature oi 
these particles, but recognized them as being 
somehow different from the ordinary molecules 
of matter and maintained that the cathode rays 
presented “a new or fourth state’^ of matter. 
His views, though opposed strenuously at first 
by competent authorities, have been substan- 
tiated and extended by subsequent exporiments. 

J, J. Thomson, in 1897, succeeded in com- 
pletely demonstrating the general correctness of 
Crookes’s hypothesis and in defining very closely 
the nature of the rays. He found that they con- 
sisted of negatively charged particles, moving 
with velocities varying between 20,000 and 50,000 
miles per second, and that the mass of these 
particles was about y-gVff ^hat of the hydrogen 
atom- He also showed that electrons of the 
same small mass could be produced in a variety 
of ways. They are emitted from a metal plate 
exposed to ultra-violet light, from the surface 
of glowing metals, from the electric arc, and 
from flames. In all these cases an external 
stimulus and supply of energy is necessary to 
free the electron, but it is found that the radio- 
active substances, radium, thorium, uranium, 
etc., spontaneously and continuously emit these 
small, negatively charged particles with a wide 
range of velocities, in some cases si)' ■ ‘j ■'‘■ir 
that of light. The charge on the electron in ail 
these cases is found to be the same and equal to 
4.77 X 10—10 electrostatic units. It has been 
shown that the charge carried by the electron 
or a gaseous ion is the same as that on a mono- 
valent ion in electrolysis, and it thus seems to 
be a natural and indivisible unit of electricity. 

The constancy of the charge and the mass of 
the electron, whatever its origin, naturally led 
to the view that all matter contained this pri- 
mordial element. The conception of an atom 
consisting of a number of mobile negative elec- 
trons embedded in a sphere of positive electri- 
fication was embodied by Lord Kelvin in a paper 
called ^^Aepinus Atomized.” Tliis electronic 
model has been further developed by J. J. Thom- 
son, who has investigated the properties of 
model atoms, consisting of a large number of 
rapidly revolving electrons held in equilibrium 
by these mutual repulsions and the forces due 
to a fixed distribution of positive electricity. 
He has shown that such systems imitate strik- 
ingly many of the most fundamental properties 
of chemical atoms. 

Such an atom furnishes a ready means of ex- 
plaining the mechanism by which the radiation 
of the electromagnetic waves of light hj matter 
is effected. These charged particles within the 
atom radiate no energy unless subjected to an 
acceleration; but if one is displaced from its 
position of equilibrium, it will vibrate about its 
mean position of rest and radiate electromagnetic 
energy into space until brought to r(^st. From 
this, view of the origin of radiation Lorentz 
pointed out that, if a source of light were sub- 
jected to an intense magnetic field, it was to be 
expected that the lines of the spectrum should 
be broadened, and this prediction was later ex- 
perimentally verified by Zeeman, who found that 
the spectrum lines were not only spread out, but 
completely split up into three or more lines. 
Measuring the distance between these lines, it 
may be shown that the ratio of the charge to the 
mass of the vibrating particles to whose disturb- 
ance the lines are due is the same as the ratio 
for the electron as reached by other methods. 
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The problem of the conduction of electricity 
along metal conductors has also been attacked 
on the same ground by Thomson and Drude. On 
the electronic theory all conductors are sup- 
posed to contain a large number of free negative 
electrons which can pass freely between the 
atoms of matter. These electrons are considered 
as moving freely to and fro in the spaces be- 
tween the molecules of the metal. Under the 
influence of an electric field the electrons are 
set in motion and act as the carriers of the 
current, the positive carriers remaining either 
immobile or moving very slowly. 

The nature of the electron, whether it is a 
fragment of an atom of matter or a disembodied 
electric charge, so that all its properties can be 
accounted for by purely electrical theory, has 
been somewhat elucidated by the following con- 
siderations. A moving charge behaves like an 
electric current and produces a magnetic field 
about it. Electromagnetic energy therefore is 
stored up in the medium and travels wuth the 
moving charge, and the amount of this energy is 
proportional to the square of the speed for 
speeds small in comparison to the velocity of 
light; but when a mass is set in motion, it 
possesses kinetic energy proportional to the 
second power of its speed. As work is done 
when the speed of a mass is changed, so it must 
be done when the speed of an electric charge is 
changed; therefore an electric charge possesses 
inertia or mass, the fundamental property of 
matter. It will tend to resist any acceleration. 
If we consider a charged body, its inertia or 
mass is due partly to the neutral body and 
partly to the charge on it. 

In experiments by Kaufmann to determine 
how far the mass of the electron results from 
the charge associated with it, radium was used 
as a source of electrons, as it expels electrons 
with a wide range of velocities, some being as 
high as .9995 that of light. By an ingenious 
experiment Kaufmann determined the mass of 
the electron at different speeds, found that it 
increased rapidly as the velocity of light was 
approached, and, by comparison of theory with 
experiment, showed that the mass of the electron 
was purely electrical in origin. It is therefore 
probable that it is a disembodied charge, pos- 
sessing, however, the characteristic propei'ty of 
mass in virtue of its charge. 

Biblio^aphy. Consult: Thomson, Conduc- 
tion of Electricity through Gases (Cambridge, 
1903) ; Lodge, articles on “Electron,’^ the Elec- 
'irician (London, 1903) ; Abraham, Mechanih 
ies Electrons (Gottingen, 1902) ; Abraham and 
langevin, Les quantit^s elementaires d’electri- 
ntS: Ions, Electrons, Corpuscles (Paris, 1905) ; 
^mes. The Constitution of Matter (Boston, 
L913). 

^ E'EECTBOPH'OETJS (Neo-Lat., from Gk. 
}\€Krpov, elektron, amber + -4>opos, -phoros, bear- 
ng, from (pipEcv, pherein, to bear). This appa- 
ratus consists of a circular disk of hard rubber, 
mlcanite, shellac, or other insulating material 
)n a metallic surface or form, and a movable 
aetal cover with an insulating handle. The disk 
s first negatively electrified by being struck 
briskly with a foxtail or eatskin, and then the 
aetal cover is placed on it. The next step is 
o touch the cover with the finger, which may 
iroduce a slight spark, and then grasping the 
asulating handle to raise it, keeping it parallel 
o the surface of the disk. If presented to the 
nger or any body in contact with the ground. 


a spark will ensue, and this can be secured for 
a number of times by simply placing the cover 
on the disk, touching it with the finger, and 
removing. This process can be repeated until 
the disk loses its 
charge by leakage 
into the air. The 
action of the elec- 
trophorus depends 
upon induction 
and the underlying 
principle is the 
same as in the 
electrical machine 
and other electri- 
cal apparatus. 

When the vulcanite 
or shellac is rubbed, it is negatively charged, 
the charge residing somewhat below the surface. 
Now, when the cover is put on, the negative 
charge of the disk acts on the plate inductively, 
attracting the positive electricity to the lower 
side and repelling the negative to the upper side. 
When the finger is brought into contact with 
the metal, it affords an opportunity for this 
negative electricity to escape to the ground and 
leaves the cover with a positive charge which is 
held bound. Baising the cover now positively 
charged and bringing it near some object in 
connection with the ground, we have a sharp 
spark as the equilibrium is restored and the 
plate discharged. The electrophorus can be 
used to charge bodies and perform a number 
of experiments in frictional electricity. See 
Electeicity. 

EEECTBOFLATIITG'. A process by means 
of which salts of gold, silver, platinum, nickel, 
copper, or other costly metals are decomposed by 
an electric current, a coating* of metal being de- 
posited on the surface of ob^jects made of some 
cheaper metal. In 1838 Jacobi, of St. Peters- 
burg, published a description of a method capa- 
ble of reproducing any line engraved on copper 
into a relief by galvanic process. Boon after 
Thomas Spencer, of Liverpool, independently 
announced his discovery of a similar process. 
From these discoveries have grown the extensive 
electroplating processes that include the deposi- 
tion of gold, silver, copper, nickel, and other 
metals. In order to obtain a reproduction — 
as, e.g., a medal or similar object— a mold or 
cast is made on which the layer of metal is to 
be deposited by the current. This is sometimes 
of an inferior metal, as base or white metal ; or, 
as in the case of type, of a mold made of some 
nonconducting material, such as wax or gutta- 
percha, which must be carefully brushed over 
before immersion with very finely powdered 
graphite. (See Feinting.) In order that the 
metal ty be deposited may adhere perfectly to 
the object to be plated, it is necessary that it 
shall be perfectly clean; it is therefore usually 
dipped in a cleansing solution, as of an acid or 
a caustic alkali, and then rinsed in water to re- 
move all traces of the cleansing solution. The 
Bunsen, Daniell, Grove, and Smee batteries are 
often nsed to supply the current for electro- 
plating small objects; but for commercial pur- 
poses it is customary to employ a dynamo ma- 
chine. The solutions employed in electroplating 
are very numerous; but in ordinary commercial 
practice they consist of the following salts dis- 
solved in distilled water: for gold, a solution of 
gold cyanide and potassium cyanide; for silver, 
a solution of silver cyanide and potassium cya- 
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nide; for copper, an ammoniacal solution of 
copper and potassium cyanide; for nickel, a solu- 
tion of nickel and ammonium sulphate, or of the 
corresponding chloride. The electrolysis is ef- 
fected in a convenient bath, which, when small 
objects are to be plated, may be of glass or 
porcelain, but in commercial practice is a trough 
lined with a nonconducting material. The latter 
may be wood or cement, in the case of silver; 
zinc, in the ease of copper; and asphaltum, in 
the ease of nickel. The object on which the 
metal is to be deposited is connected by a wire 
with the negative electrode of the battery, while 
the positive pole is connected with an anode 
of the same metal which is to be deposited on 
the object, thus closing the circuit. As fast as 
the solution is decomposed the liberated acid 
dissolves the metallic anode, in consequence of 
which the solution is kept in about the same 
state of concentration. 

Consult: McMillan, Treatise on JEJlectro^ 
Metallurgy (London, 1899); Partridge, A Prac- 
tical Treatise on the Art of JElectrotyping 
(Chicago, 1899) ; Urquhart, Electro-Plating : A 
Practical MandJbooh on the Deposition of Copper, 
Silver, Nickel, Cold, Brass, Platinum, etc. (Lon- 
don, 1894) ; Van Horne, Modern Electro-Plating 
(Chicago, 1897) ; Watt, The Electro-Plating and 
Electro-Refining of Metals (London, 1902) ; 
Weston, Electro-Platers^ Handbook (Chicago, 
1905); Barclay and Hainsworth, A Treatise on 
the Electro-Deposition of Metals (New York, 

1912) ; Langbein, Complete Treatise on the Elec- 
tro-Deposition of Metals (7th ed., Philadelphia, 

1913) ; Beama, Electroplating and Analysis of 
Solutions (Brooklyn, 1913). See Electrochem- 
istry, Industrial. 

EliEC'TBOSCOPE (from Gk. ijXeKrpov, elek- 
tron, amber -4- aKoirelv, skopein, to look). An 
instrument for the detection of the presence of 
electricity. It depends for its action on the 
principle that bodies charged with like electricity 
repel, while those charged with unlike electricity 
attract, each other. The ordinary pith ball sus- 
pended on a silk thread is the simplest form of 
the instrument. The most common type of elec- 
troscope is that devised by Bennet in 1787 and 
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known as the gold-leaf electroscope. It consists 
of two strips of gold leaf, or thin aluminium 
foil, suspended from the lower extremity of a 
conductor within a glass bottle or jar. The 
upper end of the conductor terminates in a ball. 


or a plate in case the instrument is to be used 
as a condensing electroscope. (See Condenser.) 
If a body charged with positive electricity is 
brought near to the knob of the electroscope, the 
negative electricity will be attracted to the knob 
and the positive repelled to the leaves, which 
then diverge. If now the finger is touched to 
the knob, the positive electricity is drawn off 
and the leaves collapse, while the negative elec- 
tricity is held bound. Eemoving the charged 
body, the leaves will then diverge again, charged 
with negative electricity. In this case the in- 
strument can be used to determine the nature 
of the charge of a body brought near it, as 
with a positive charge the leaves will collapse, 
and with a negative charge spread farther apart. 
In the Bohnenberger electroscope a strip of gold 
leaf is suspended between the poles of a dry 
pile (q.v.). If a charge is communicated to 
the gold leaf, it will be deflected towards one 
or the other of the two poles. 

Much use has been made of the gold-leaf elec- 
troscope in the study of radioactivity, and 
several forms of the instrument have been de- 
vised that are used as electrometers rather than 
electroscopes. Eor the sort of measurements 
necessary in the study of the natural ionization or 
conductivity of the atmosphere, and the like, a 
well-designed gold-leaf electrometer has as great 
sensitiveness as a quadrant electrometer, is al- 
most as reliable, and has the advantage of extreme 
simplicity. For a description of these modern 
electroscopes, consult Rutherford, Radioactimty 
( Cambridge, 1905 ) . See Terrestrial Electricity. 

EliECTBOSTATICS. See Blecteicity. 

ELEC'TBOTAX'IS (Neo-Lat., from Gk. 

Tpovy elektron, amber -j- ra^is, taxis, arrange- 
ment, from TdcrcreLv, tassein, to arrange ) . The 
sensitiveness of motile organisms to the direc- 
tion of an electric current passing through the 
medium in which they are living. In given 
strengths of current some organisms orient 
themselves parallel to the lines of the current 
and swim towards the anode (positive), others 
towards the cathode (negative), and still others 
orient themselves and swim at right angles to 
the line of the current (dia). Variation in 
the strength of the current causes a reversal of 
response in some cases. It bears the same re- 
lation to electrotropism that chemotaxis does 
to ehemotropism. See Electrotropism. 

ELECTBOT'BOPISM: (from Gk. i^UKrpov, 
Mektron, amber + rpoir^, trope, a turning, from 
rpiireLv, trepein, to turn). Sensitiveness of 
plant organs to the electric current or to elec- 
trical radiations; so called in analogy to other 
tropisms. (See Geotropism, etc.) The response 
of plant organs to electrical radiations has been 
little studied, and the data justify no conclu- 
sions. To a current of low strength plant 
organs show a negative response (cathodic) , to 
strong currents positive bending (anodic),* and 
to; currents of intermediate strength no reaction. 
It is the strength of the current passing through 
the organ itself rather than the bathing liquid 
that determines the bending. While the nega- 
tive curvature is a true tropic response, the 
positive is not, but is due to the injury and 
cessation of growth of the organ on the anodic 
ifiank. An organ showing positive bending soon 
completely succumbs. In the case of negative 
bending in roots the tip is the perceptive zone 
and the quantity of stimulus law apparently ap- 
plies. The injury in positive bending is prob- 
ably due to the accumulation of poisonous ma- 
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terials T.n.' '•! V e cells of the anodic 

dank. " . • . lo . . -i' of Pla:s"ts. 

ELECTEOTYPIlTGr, See Electeochemis- 
TRY, Industrial; Electroplating; Photo-En- 
graving; Printing. 

ELEC'TEUIDC (Lat., Gk. ijXeKrpov, elehtron, 
amber, probably on account of its color, ^XeKrpos, 
elektros, alloy of gold and silver). A term ap- 
plied to native alloys of gold and silver. Ac- 
cording to Pliny, the term “electrum’’ was 
applied to native gold containing at least 20 
per cent of silver. Electrum was used since the 
seventh, and possibly even since late in the 
eighth century b.c. Its earliest usage was lim- 
ited to purposes of inlaying, but later it 
was very extensively used as a material for 
coins. 

EEE'GrIT (Lat., he has chosen). Writ of. A 
form of execution first authorized by the Statute 
of Westminster (13 Edw. I, c. 18), for the 
seizure and sale of one-half the lands owned by 
a judgment debtor. At common law land was 
not liable for the debts of its owner, because its 
forced sale to a stranger would have resulted 
in the destruction of the feudal relation of lord 
and tenant. By the Statute of Westminster, 
however, the judgment creditor was allowed to 
choose between a writ against the debtor^s land 
and an execution by writ of fieri facias against 
his person or chattels. The new wit was called 
an elegit, because it represented this choice or 
election on the part of the creditor. The credi- 
tor, upon ^ the writ, was regarded as 

having a » < ■ . ! estate in the lands so held, 

not unlike the modem mortgage, which estate, 
because it was held as security for a personal 
debt, was treated as personal property (“chattel 
real” was the technical description ) which would 
descend to the creditor’s executor and not to his 
heir. The payment of the debt for which the 
writ was levied divested the estate by elegit 
and revived the title of the debtor. This remedy 
by elegit proved so convenient that it was sub- 
sequently extended (1 and 2 Viet., c. 110, § 11) 
so as to permit the seizure of the whole of the 
debtor’s lands, and in this form it has survived 
to the present time in England and some of the 
United States. In most of the States, however, 
it has been superseded by other and simpler de- 
vices for securing the satisfaction of a judg- 
ment. Originally the creditor could only hold 
the lands — ^taking the rents and profits until the 
debt was satisfied; but the power to sell and 
apply the proceeds to the debt is now usually 
an incident of the estate by elegit. See Execu- 
tion, and consult the authorities there referred 
to ; also Blaekstone’s Commentaries on the Lams 
of England (4th ed., 2 vols., Chicago, 1899) and 
Kent’s Commentaries on American Laws (14th 
ed., 4 vols., Boston, 1902). 

EI/EGY (Lat. elegia, Gk. iXeyeta, elegeia, 
elegy, from ^e^as, elegos, mourning song). 
A word employed at an early period by the 
Greeks to designate a poem, usually short, writ- 
ten in distichs. (See Distich.) The alterna- 
tion, peculiar to this measure, of the hexameter 
with the pentameter gives to this species of 
poetry its individual character. Of the numer- 
ous elegies of the Greeks, few have come down 
to us. Those still extant consist partly of en- 
coimagements to patriotism. Among the Ro- 
mans, the term “elegy” was applied especially 
to love poems. Catullus was the first good 
Roman elegiac writer; after him came Proper- 
tius, ‘Tibullus, and O^dd. Tibullus, in particu- 


lar, brought the erotic elegy to its highest per- 
fection. (Consult Jebb, The Growth and Influ- 
ence of Classical Greek Poetry, pp. 95-103, Bos- 
ton, 1894, and the introduction to K. F. Smith’s 
edition of Tibullus, New York, 1913.) In mod- 
ern times the term elegy is applied where^ a 
tone of melancholy pervades a poem. In English 
the word is generally understood as a name for 
lyrics that are laments over the dead, as, e.g., 
Milton’s Lycidas, Shelley’s Adonais, and Ar- 
nold’s Thyrsis. The dirge is a kind of elegy,, 
but, specifically, a funeral lamentation, expres- 
sive of a more immediate and poignant grief 
than the refiective sadness of the elegy. 

Elegy, in music, is a composition depicting 
feelings of mourning, sadness, longing or ardent 
desire, and love. 

ELEGY WEITTEET IN A COUNTRY 

CHURCHYARD. A poem by Thomas Gray 
(q.v.). It was finished in 1750, although it 
was begun seven or eight years before- The 
original churchyard is thought to have been 
that of Stoke Poges in Buckinghamshire. The 
poem first appeared on Feb. 16, 1751, rapidly 
ran through a number of editions, still retains 
its popularity, and has become an English 

classic. 

ELEK^TRA. A music drama by Richard 

Strauss (q.v.), first produced at Dresden, Jan. 
25, 1909; in the United States, Feb. 1, 1910 
(New York). 

ELEMEN^TAL SPIRITS. Beings who, ^ac- 
cording to the popular belief of the Middle Ages, 
presided over the four “elements,” living in 
and ruling them. In a work attributed to 
Paracelsus the elemental spirits of fire are 

called salamanders ; those of water, undines ; 
those of the air, sylphs; and those of the earth, 
gnomes. 

ELEMEN'TARY SCHOOLS. See Common 
Schools; Schools. 

EL'EMENTS. In astronomy, the numerical 
quantities employed in computing the position 
of a planet at any time. They are ( 1 ) the 
semimajor axis of the orbit; (2) the eccen- 
tricity; (3) the inclination of the plane of the 
orbit to the plane of the ecliptic; (4) the longi- 
tude of the ascending node; (5) the longitude 
of perihelion; and (6) the epoch. Sometimes 
the period, or the mean angular daily motion, 
which, by Kepler’s Third Law, depends on the 
semi-major axis of the orbit, is also given. See 
Comet; Planets; Orbit. 

ELEMENTS, Chemical. See Chemistry; 
Atomic Weights; Periodic Law. 

ELEMENTS, Conscious. One of the prin- 
cipal problems of psychology is to analyze into 
their simplest constituent processes the mental 
complexes (perceptions, ideas, emotions, actions) 
that occur in everyday experience. These sim- 
plest, unanalyzable processes are termed the “ele- 
ments of consciousness.” See Consciousness. 

We must, first of all, get a clear understand- 
ing of the elements of mind. 1. There is prac- 
tically universal agreement among experimental 
psychologists that the •struct ural elements of 
mind are two — sensation and a/Tcction (see these 
terms). All intellectual experiences reduce to 
sensation; all emotional and volitional experi- 
ences are compounds of sensation and affection. 
The mental organism is, so to speak, made up of 
these two types of process, as the bodily organ- 
ism is made up, from the anatomical standpoint, 
of certain forms of cells. Both elements are 
determined by analysis and abstraction; neither 
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occurs alone in conscious experience. In the 
case of affection the final court of appeal is in- 
trospection; that is simple which self-observation 
declares to be simple. In the case of sensation 
there are two possibilities of decision. We may 
regard sensation (a) as a psychological ulti- 
mate or ( 6 ) as a psychophysical ultimate. ( See 
Psychophysics.) Thus, the color red is un- 
analyzable in introspection; it is a psychological 
sensation. But in psychophysics red is the re- 
sultant of a chromatic (red) and an achromatic 
(white or gray) excitatory process. Psycho- 
physically, therefore, the color is a fusion qual- 
ity — a perception, not a sensation. It is im- 
material which of the two “ultimates” we take 
as the basis of our reconstruction of mind from 
the elements, but we must be careful not to 
confuse them. 2. Psychologists, again, are 
fairly well agreed upon the question of the prin- 
cipal mental functions, though they differ as to 
which of these should be considered elemental. 
Brentano posits three ultimate functions — pres- 
entation or ideation, judgment or belief, and 
interest or emotion (love and hate). Stout 
recognizes cognition (including, as integral 
constituents, sentience, simple apprehension, and 
belief) and volition; this latter includes the 
fundamentally distinct functions of feeling (be- 
ing pleased and displeased ) and conation ( desire 
and aversion). Wundt, on the other hand, re- 
gards impulse, a volitional process compounded 
structurally of sensation and affection, as the 
one typical form of mental function from which 
all the rest are derivative. 3. Impulse is fur- 
ther, for Wundt, the primordial manifestation 
of mind. This view is, of course, not shared 
by those who regard the reflex movement as 
primitive and believe that mind has in some 
way been superinduced upon unconscious bodily 
activity. In any case, the genetic definition of 
‘‘element’’ must be sharply distinguished from 
the struotural definition. See Aotioh. 

Consult: Stout, Analytic Psychology (London, 
1896) ; ’Bvein.tajxo, Psychologic (Leipzig, 1874); 
Wundt, Outlines of Psychology (Eng. trans., 
ib., 1902) ; id., Physiologische Psychologic (ib., 
1902-03). 

ELEMENTS, Electrochemical, Order of. 
See Electrochemistry, General; Chemistry. 

ELEMENTS, Sacramental. See Lord’s 
Sotper. 

ELEMI, SP^-ml (Er. SUmi, of doubtful ety- 
mology). A fragrant resinous substance, ob- 
tained from different plants of the family Bur- 
seracese. It was formerly brought chiefly from 
B^pt or Ethiopia and was referred to a tree 
ciuled Amyris plumicri. Part of the elemi of 
commerce is now obtained in America, from trees 
of other genera of the same family, particu- 
larly Protium icioariha. In dry weather in- 
cisions are made in the bark, from which the 
resinous juice flows abundantly, hardens in the 
sun, and becomes brittle with age. Mexican or 
Vera Cruz elemi is derived from several species 
of Bursera, Manila elemi is produced by Cana- 
rium commune. Elemi is seen in the trade 
usually in large, pale yellow, semitransparent 
masses; fragile, softening by the heat of the 
hand; with a smell somewhat resembling that 
of fennel. It is soluble in alcohol and leaves 
a white crystallizable residue, which is very 
light, inodorous^ and tasteless, and which is 
called elemine. Tlie properties of elenii, how^ 
ever, chiefly depend on a volatile oil, which may 
be obtained from it by distillation. Elemi is 


used in the preparation of stimulant plasters 
and ointments and is extensively used as an 
incense in Eastern countries. 

ELE'OLITE. See El^olite. 

EL'EPHANT (AS. elpend, OF. olifant, eli- 
fanty Lat. elephus, from Gk. eXe^as, possibly 
from eX-, el, horn -|- -e^as, -ephas, Lat. ehur, 
ivory, from Egypt, ahu, ah, Copt, edou, ehu, 
elephant ) . An ungulate mammal of the suborder 



Pig. 1. SKULL of an Indian elephant. 

Vertical sec'tion of the skull, with the molars and incisor 
(tusk) of one side: o, brain cavity; 6, cavernous upper 
part of the cranium, showing its cellular cavities; c, con- 
dyle; d, d, molars; e, tusk. 

Proboscidea and family Elephantidse, represent- 
ing by two species the largest existing land ani- 
mals. The ordinary height at the shoulder is 
about 8 feet, but occasionally exceeds 10 feet, 
and has been known in one case, in (jeylon, to 
reach 12 feet. The weight of a large elephant 
is about five tons, the body being very bulky in 
proportion to its height. To sustain this weight, 
it is furnished with limbs of colossal thickness 
and strength, which are also remarkably straight, 
each bone resting vertically on that beneath it. 
In lying down, the elephant does not bring his 
hind legs under him, like other quadrupeds, 
but extends them backward as a man does when 
kneeling. The elephant’s pace, when exceeding 
a walk, is neither a trot nor a gallop, but a 
sort of shuffle, the speed of which is increased 
or diminished without change of gait. 

Structure. The head in elephants is large; 
the neck is short and thick, the long flexible 
proboscis enabling the animal readily to reach 
objects on the ground or at a height or distance 
of several feet. A great extent of bony surface 
in the head affords attachment for muscles 
destined to move and give power to the pro- 
boscis or trunk, yet the head is light in propor- 
tion to its bulk, as a great space separates the 
internal and external tables of all the bones of 
the skull, except the occipital bones, so that the 
brain chamber is but a small part of the whole 
head. The space between the tables of the bonea 
is occupied by cells, some of which are 4 or 5 
inches in length, which connect with each other 
and are filled with air, making the vast skull 
comparatively light. 

Trunk. The nasal bones of the elephant are 
scarcely more than rudimentary; but the taper- 
ing proboscis, to the very extremity of which 
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the nostrils are prolonged, is nearly 8 feet in 
length. Besides the great muscles connected 
with it at its base, it is composed of small 
muscles variously interlaced, which Cuvier esti- 
mated at not much less than 40,000. The trunk 
can he coiled around a tree and employed to 
tear it from its roots; it is a formidable weapon 
of offense and defense and is far more employed 
in this way than the tusks. Its extremity may 
be woxind around a small handful of grass or a 
slender branch, and it is capable of picking a 
surprisingly small object from the ground. To 
fit it for such actions as a man might perform 
by a band, the trunk of the Indian elephant is 
furnished at the extremity with what may be 
likened to a finger and thumb — on the upper 
side, an elongated process, soft, strong, flexible, 
and endowed with the most delicate sense of 
touch; on the under side, a kind of tubercle 
against which this process may be pressed. All 
the food of the elephant is gathered and con- 
veyed to the mouth by the trunk; by means of 
the trunk, also, it drinks, sucking up a fixian- 
tity of water sufficent to fill it and then dis- 
charging the contents into the mouth. Valves at 
the base of the trunk prevent the water from 
going too far up the nostrils. The trunk is con- 
stantly employed by elephants in providing in 
many ways for their comfort and enjoyment, 
as in throwing dust or spouting water over 
their backs, two practices to which they are 
greatly addicted. Their friendly caresses are 
also given by the trunk, and through it they 
make a loud shrill sound, indicative of rage. 
With the trunk, also, they are able to strike 
powerful blows. 

The sense of smell is very acute in the ele- 
phant, as is also that of hearing. The ears are 
large and pendulous; the eyes are small. 

Teetli. Elephants have no canine teeth, nor 
have they any incisors in the lower jaw. The 
upper jaw is furnished with two incisors which, 
in perfection, become enormous tusks, sometimes 
weighing from 150 to 200 pounds. They are 
preceded by milk teeth, shed at an early age, and 
they consist almost wholly of solid dentine, the 
fine elastic quality of which renders it invaluable 
as ivory (q.v.) for various uses in the arts. A 
peculiarity of its structure is that in a cross 
section ‘‘strise proceed in the arc of a circle from 
the centre to the circumference in opposite direc- 
tions, . , . as in the engine turning of a watch.” 
TTe tusks vary greatly in size, being some- 
times very small, and they are often malformed 

or wholly broken 
off. Elephants 
employ them for 
such uses as grub- 
bing up edible 
roots or loosen- 
ing the roots of 
trees which they 
cannot otherwise 
tear from’ the 
ground; a,s 
weapons (by 
thrusting) , espe- 
cially in main- 
taining discipline 
in a herd; and in domestication for carrying 
light sticks of timber, held in place by the 
trunk. The molar teeth of the elephant are 
developed in succession; and, at least in the In- 
dian elephant, never more than two are to be 
seen in the same side of a jaw at one time. The 


first molars cut the gum in about two weeks after 
birth and are shed about the end of the second 
year. The sixth molars, which are also believed 



Fig. 3. molak of Indian elephant. 

d, dentine; d', dentine worn down to common base; e 
enamel; c, cement. 

to be the last, are supposed to appear about 
the fiftieth year of the elephant’s life. The 
molar teeth of the elephant are remarkable 
for their great size and for the extreme com- 
plexity of their structure. They are composed 
of vertical plates of bony substance, separately 
enveloped in enamel and soldered together by 
a third substance, ^^cement,” more resembling 
bone than enamel. Each succeeding tooth is 
not only more complex, but occupies a greater 
space in the jaw than its predecessor. Although 
formed from a single pulp, the molar tooth of an 
elephant resembles an aggregation of teeth; and 
in the earlier stages of its growth, when the 
cement is not yet deposited, it seems as if many 
separate teeth were soldered together. As the 
surface of the tooth is worn down by mastica- 
tion, the harder enamel is exposed in elevated 
ridges; from the peculiar manner of its growth, 
the anterior part begins to be employed and to 



Fig. 4. MOLAB OP apbican elephant. 

Grinding surface of the penultimate lower molar. Let- 
ters as in Fig. 3. , 

be worn away while the latter part is still in 
process of formation. 

Eunctions. The digestive apparatus of the 
elephant is similar to that of other herbivorous 
animals; but the stomach, which is of a very 
lengthened and narrow form, has near the gullet 
a reservoir for water, capable of containing 
several gallons, while a peculiar muscle, con- 
necting the windpipe and gullet, enables the ani- 
mal to regurgitate the fluid, which may then be 
sucked from the mouth into the trunk and 
squirted over the body or at some offending man 
or animal. 

The female elephant has only two teats,, situ- 
ated between the forelegs. The young suck with 
the mouth and not with the trunk. They are 
suckled for about two years. The period of 
gestation is also nearly two years, and a single 
young one is produced at a birth. 

The skin of the elephant is very thick, of a 
dark-brown color, and in the existing species 
has scarcely any covering of hair. The tail does 
not reach to the ground and has a tuft of coarse 
bristles at the end. The feet have toes, each in- 
cased in a kind of hoof. 

Habits* etc* Elenhants live in herds, not 




1. INDIAN ELEPHANT (Elephas indicus), with howdah 


2. AFRICAN ELEPHANT (Elephas Afrlcanus) 
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generally numerous, but several herds often 
congregate together in the same forest or at the 
same place of drinking. Each herd has a leader, 
generally the largest and most powerful animal. 
The leader seems to exercise much control over 
the herd, gives the alarm in case of danger, and 
seems to examine and decide for the whole herd 
as to the safety of proceeding in any particular 
direction. A family resemblance is usually visi- 
ble among the elephants of the same herd; some 
herds are distinguished by greater stature, and 
others by more bulky form and stronger limbs; 
some by particularly large tusks, some by slight 
peculiarities of the trunk, etc. In the East In- 
dies distinctions of this kind have long been 
carefully noticed, and some are considered as 
“high -caste,” others as “low-caste,” elephants. 
An elephant which by any cause has been sepa- 
rated from its herd seems never to be admitted 
into another, and these solitary males are par- 
ticularly troublesome in their depredations, ex- 
hibiting an audacity which the herds never 
show; they are also savage and much dreaded, 
while from a herd of elephants danger is rarely 
apprehended. These remarks apply especially to 
the Asiatic species. 

The favorite haunts of the African elephant 
are mountainous districts with a scattered tree 
growth; but the Asiatic species keeps itself in 
the depths of forests, particularly in mountain- 
ous regions, where they browse on branches or 
eat herbage, roots, etc., and from which they 
issue chiefly in the cool of the night to pasture 
in the more open grounds. They feed largely on 
the young shoots of palm trees, and crush and 
eat the coconuts, after rolling each one under 
foot to rub off the husk; and they often do vast 
damage to crops. 

Elephants delight in abundance of water and 
enter it very freely, often remaining in it for a 
considerable time and with great evident en- 
joyment, swimming with ease and skill. 

Two species of elephant only survive the decay 
of a family much more numerous and widespread 
in the geological period that preceded the pres- 
ent — one African and the other Asiatic. For 
fossil and extinct species, see section Fossil Fle~ 
phants, and see also Mammoth; Mastodon. 

African Elephant. This species {Flephas, 
or Loooodonta, africanus) is confined to Africa, 
and until the settlement of South and East 
Africa during the last half of the nineteenth 
century it ranged over every part of the con- 
tinent south of the Sahara and Kile deserts in 
surj)rising abundance. It disapjjcnrocl south of 
tbc Zambezi and from near tlu‘ coa?t as the cen- 
tury closed, but throughout the equatorial re- 
gions it is still numerous and is likely to 
remain in fair numbers, as European govern- 
ments have agreed upon various laws, includ- 
ing a close season for females, and an export 
duty on tlie tusks, by which it is hoped to pre- 
vent rapid extermination. This species is fre- 
quently 10 feet in height, the males surpassing 
the average height of the Asiatic species, but 
the females are smaller. Both sexes have tusks 
—a fact which contributes to the diminution of 
the species, as the females are as liable as the 
males to be killed for the sake of their ivory. 
The crowns of the molar teeth exhibit a lozenge 
pattern of grinding surfaces, and the teeth dif- 
fer in sttuoture from those of the Indian ele- 
phant. There are but three toes on the hind 
feet in the East ■ African forms, but four in 
those living in West Africa. The African ele- 


phant has been separated into 12 or 15 sub- 
species, based on more or less definite char- 
acters, of which four may prove to he valid 
species. Some are dwarfed in size, hardly taller 
than a man. 

This elephant was familiar to the ancient 
and is believed to have been used by 
them in war at an early period. Those which 
Hannibal took with him upon his famous expedi- 
tion against Rome are presumed, rather than 
known, to have been of this kind, but pos- 
sibly were Asiatic. At any rate, African ele- 
phants were never, or very rarely, seen in 
Europe from the show days of Imperial Rome 
until about 1860, since which perhaps 100 have 
been taken there alive, nearly all of which soon 
died of disease. There seems to be no reason 
why the African elephant may not be tamed and 
educated as well as the Asiatic species. That 
the African savages, who frequently might cap- 
ture calves, do not rear them is to be explained 
not only by the animaTs uselessness to them, but 
by the impossibility, in the ease of most tribes, 
of keeping the calf alive until it is able to quit 
a milk diet and live upon grass and leaves. 
This elephant, then, is of service to mankind 
only as the source of nearly all the living ivory 
that comes to the market. 

Asiatic Elephant. The more familiar Indian 
elephant (Mephas indicus, or maximus) is 
prominently distinguished from the African by 
having a rather high, oblong head, with a con- 
cave forehead, ears hardly more than half as 
large, and the eyes smaller. Tusks are present 
only in the males and are only about half as 
large or heavy as African tusks; and the molar 
teeth are different. There are four toes on the 
hind feet, and the trunk terminates in the 
flexible finger-like prolongation already de- 
scribed. The height of the average male is 
about 9 feet and of the average female about 
8 feet; but specimens exceeding 10 feet in height 
are not very rare. The weight is from 2 to 3 
tons. They become fully grown at the age 
of 25, but their teeth do not show complete 
maturity until some years later. Several cap- 
tive specimens have been known to live a cen- 
tury, and it seems likely that in a wild state 
they may sometimes reach an age of 150 years. 
Their distribution is somewhat less extensive 
than formerly, but the species ranges at the 
present day through the forested regions from 
Ceylon, the western Ghats, and Himalayan foot- 
hills eastward to Cochin-China and southward 
to Sumatra. They keep to the shady forests, 
rarely showing themselves in the open except 
at night or on cloudy or rainy days, for they 
soon, feel great distress from exposure to the 
sun. 

Elephants breed not rarely in a state of do- 
mestication, although where owned for breeding 
purposes, as in Siam, the studs are kept up by 
the capture and addition of ne'vv individuals. 
They are generally tamed within a few months 
after they are captured; some degree of severity 
being employed at first, which, however, as soon 
as the animal has begun to respect the power of 
man, is exchanged for kindness and gciitlene-s 
of treatment. Elephants intended for domesti- 
cation are captured in various ways. It was 
formerly common to take them in pitfalls, but 
in this way they were often much injured. An-* 
other method frequently practiced is by the aid 
of tame elephants. Male elephants chiefly are 
captured in this way, the decoy elephants em- 
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ployed being females, trained for tlie purpose. 
With these the hunters very cautiously approach 
the animal they mean to capture. Two of the 
females take their places, one on each side of 
him, while the men contrive to get beneath their 
bodies and to pass ropes round the legs of the 
intended captive. His two hind legs are fas- 
tened together by six or eight ropes, another rope 
keeping them tight at the intersections, and a 
strong cable with a running noose is attached 
to each hind leg. About 20 minutes are usually 
spent in fixing the necessary ropes, profound 
silence being maintained if the process goes 
on unobserved, or some of the other hunters 
di'^tracting the attention of the elephant from 
Tiio-e wh.o are engaged in this work; and when 
at last, becoming sensible of his danger, he tries 
to retreat, an opportunity is soon found of tying 
him, by means of the long cables which trail be- 
hind him, to some tree strong enough for the 
purpose. His fury then becomes ungovernable, 
and it is not until he has thoroughly exhausted 
himself and begins to suffer severely from 
fatigue, thirst, and hunger, that the next steps 
are taken towards taming him. 

But these huge animals are not always cap- 
tured singly; whole herds are often taken at 
once. This is accomplished by means of an in- 
closure, towards which the elephants are driven 
by great numbers of men encircling a consider- 
able space and contracting the circle by slow 
degrees. Weeks, or even months, are spent in 
this operation, and at last the elephants, hemmed 
in on every side except the mouth of the in- 
closure, enter it, and th-"' is immediately 

closed. The modes of p-t. ••;.<■ i b»ir the inclosure 
are different in different parts of the East. 
Tame elephants are sometimes sent into it, and 
the captives are in succession made fast to trees 
there, in a way somewhat similar to that prac- 
ticed in capturing single elephants. 

These elephants first became known in Europe 
from their employment in the wars of the East. 
They have been taught to cut and thrust with a 
kind of scimitar carried in the trunk, and it was 
formerly usual for them to be sent into battle 
covered with armor and bearing towers on their 
backs which contained warriors. But the prin- 
cipal use of the elephant in war is for carrying 
b^gage and for dragging guns. Elephants are 
used in the East for carrying persons on their 
backs, a number being seated together in a 
howdah, while the driver (mahout) sits on the 
elephant’s neck, directing it by his voice and by 
a small goad. Elephants have always a con- 
spicuous place in the g^eat processions and state 
displays of Eastern princes, and white elephants 
— albinos — ^are peculiarly valued. Elephants 
are also employed in many kinds of labor and 
display great sagacity in < oriipn bonding the 
nature of their task and adapting themselves 
to it. 

Fossil ElepEants. The ancestry of the ele- 
phants, or Proboscidea, can be traced back 
through a continuous line to a small primitive 
elephant living in Oligoeene times in Egypt called 
PalcBomastodon. This form had an elongated 
lower jaw, with well-developed, forward-directed 
incisors, small premolars and molars, with three 
pairs of tubercles. All Hie bones of Palceomas- 
todbn. except the skull and the teeth were almost 
gcnerieally similar to those of the modern ele- 
phants A clew of still earlier proboscidian evolu- 
tion iS'.fouiid in Mceritherium. This animal was 
about the size of a tapir, and lived in Upper 


Eocene and Lower Oligoeene times. Although 
there is no doubt of relationship, yet the differ- 
ences in body, skull, and dentition between this 
form and its successor Palceomastodon are great, 
and M cerithertum is proboscidian in only a very 
general way. In fact, it was probably semi- 
aquatic and lived in streams and marshes, and 
while unquestionably near the ancestral stem of 
the elephants, it was also very likely the ancestor 
of the modern Sirenia, the wholly marine mana- 
tee and dugong. They are the least specialized of 
the modern ungulates, for during their known 
history they have progressed only in respect of 
the development of the trunk or proboscis, the 
substitution of tusks for the incisor teeth, and 
the acquirement of an abnormal molar denti- 
tion. In the early Miocene time they are found 
with their proboscidian characters well devel- 
oped, and the chief genera, Gomphotherium, Mas- 
todon, and Elephas, which succeed each other in 
geologic time, present a progressive evolutional 
series. In the earlier forms the bony structure 
of the facial region of the skull is less thickened 
than it is in later forms, hiVv.’Titg a lesser 
muscular attachment for a smaller proboscis. 
The tusks augment in size in the successive 
genera, and the teeth increase in complexity as 
to their crowns. The molar teeth of GompJio- 
therium have only 2 or 3 transverse ridges, 
Mastodon has 2 to 5, Stegodon has 13, and Ele- 
phas has 27. This complexity is due to folding 
of the enamel into transverse ridges, the num- 
ber of folds advancing in the successive genera. 
The size of the molars also increases, and in the 
latest genus, Elephas, they have become so large 
that only two or three can be in position in the 
jaw at one time. The brunt of the chewing 
falls upon the anterior molar, and as this is 
worn out it is pushed forward out of the front 
of the jaw, and the space behind is filled by a 
new molar that rises from a socket at the back 
of the jaw. Fossil Proboscidea appear in the 
Miocene and Pliocene of North America and 
Europe and in the Pliocene of South America, 
but at the end of the Pleistocene they disap- 
peared from those countries, having emigrated 
to Asia and Africa, where their descendants are 
now living. Consult: Woodward, Outlines of 
Yertehrate Paleontology (Cambridge, 1898) ; Ber- 
nard, Elements de pal4ontologie (Paris, 1895) ; 
Nicholson and Lydekker, Manual of Paleontol- 
ogy, vol. ii (Edinburgh and London, 1889) ; 
Osborn, Age of Mammals (New York, 1910) ; 
Scott, Mistory of Lar^ Mammals in the Western 
Hemisphere (ib., 1913) ; Lull, ^'Evolution of the 
Elephant,” American Journal of Science (New 
Haven, 1908) ; Gregory, ^‘Adaptive Significance 
of the Shortening of the Elephants’ Skull,” 
Bulletin American Museum of Eatural History 
(New York, 1903). See Mammoth; Mastodon. 

Bibliography. Of the older sources of in- 
formation, the best are the article in Jardine’s 
Watu/ralisPs Library (London, 1833-43), and 
Andersson’s book. The Lion emd the Elephant 
(ib,, 1873). For the Asiatic elephant, consult: 
Tennent, The Wild Elephant m Ceylon (ib., 
1867) ; Hornaday. Tico Years i7i the Jungle 
(New York, ISSoi : Sanderson, Wild Beasts of 
India (London, 1893), the last named of which 
is, on the whole, the best authority on the sub- 
ject; also Kipling, Beasts and Man in India (ib., 
1891) ; Mury, Les 4Mphants en Siam et en Cam- 
bodge (Paris, 1900) ; Pollok, Sport in British 
Burma (London, 1879), and the writings of 
sportsmen travelers, especially D’Ewes, Forsyth,, 
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Shakespeare, Baldwin, and Barras. For the 
African elephant, consult: Neumann, Eleplidnt 
HunMng in East Equatorial Africa (London, 
1898 ) ; Gordon-Cumming, Five Years of a Hunt- 
eFs Life in South Africa (New York, 1850) ; 
Harris, Game and Wild Animals of Southern 
Africa (London, 1840) ; Baker, Wild Beasts and 
their Wags (ib., 1890), and other books by the 
same writer; Holiib, Seven Years in South Af- 
rica, translated by Frewen (ib., 1881 ); Selous, 
A HunteFs Wanderings in Africa (ib., 1890), 
and other books by Selous; Armandi, Histoire 
militaire des elephants (Paris, 1843) ; Balan, 
Ber Elephant in Krieg und Friedcn, und seine 
Vertoendung in unscrn ofrikanischen Kolonien 
(Hamburg, 1887) ; Lydekker, The Game Animals 
of Africa (London, 1908) ; Stigand, Hunting the 
Elephant in Africa (New York, 1913) ; Akeley, 
^'Elephant Hunting in Equatorial Africa,” 
Ame7'ican Museum Journal, vol. xii (ib., 1912). 

ELEPHANT, Okdek of the. A Danish Order 
of tincertain origin. It dates back, according to 
some authorities, to Canute VI in the twelfth 
eentury, and according to others to Christian I 
in the second half of the fifteenth. The decora- 
tion is highly valued, because rarely conferred. 
The badge is a white enameled elephant, capari- 
soned in blue, with a red tower on its back and 
a negro driver. The collar consists of alternate 
towers and elephants. The ribbon is blue. 

EL'EPHAN'TA (locally, Gharapuri) . An 
island 4 miles in circuit, in the harbor of Bom- 
bay, East India, about 6 miles to the east of 
that city. It took its European name from the 
huge figure of an elephant, cut out of a detached 
rock, near its principal landing place, which, 
however, gradually crumbled away and W'as re- 
moved. It is supposed that a city flourished on 
the island between the third and tenth centuries. 
From that era date four Brahmanic temples dug 
out of the mountain, the roofs supported by curi- 
ously wrought pillars of various forms and mag- 
nitudes, and the walls thickly sculptured into all 
the forms of Hindu mythology. The largest of 
the excavations, or Great Cave, is nearly square, 
measuring 133 by 130 feet, its roof supported by 
six rows of six columns each. Immediately 
fronting its main entrance stands a bust of a 
three-headed deity, with a height of IS feet and 
a breadth of 23, representing Siva, the trinity of 
creation, preservation, and destruction. The 
reat temple is used by the Bania caste for the 
awa festivals. Fop., 1901, 480. Consult Bur- 
gess, The Rock Temples of Elephanta (Bombay, 
1871), and Ferguson and Burgess, The Gave 
Temples of India (London, 1880). 



■' ten BEETLE. 

elephant BEETLE. A gigantic lamelli^ 
corn beetle {Megasoma elephas) of Central 


America. Its total length is about 5 inches, two- 
fifths of which belongs to a strong, upturned 
forked horn projecting from the head. The 
ground color of the whole insect is black ; but, 
with the exception of the front horn, the entire 
surface is thickly covered with dense, soft, up- 
right, yellowish fur. As this fur is easily 
rubbed off, most specimens are partly bare. An- 
other species, Megasoma acteon, of Nicaragua, is 
as large or larger, and its fur varies from chest- 
nut on the horn to yellow on the elytra. 

ELEPHANT FISH, or SHABK. A name 
for the chimfera (q.v.). 

EL'EPHANTHASIS (Lat., from Gk. 
riacLs, from iX^cpas, elephas, elephant,^^ so called 
because the skin becomes wrinkled like the hide 
of an elephant). A medical term formerly ap- 
plied to any marked hypertrophy of the skin 
and areolar tissues, but now generally used to 
designate a disease accompanied by oedema and 
progressive hypertrophy of the cutaneous and 
areolar tissues. There are two diseases called 
by the narne. One is the elephantiasis of the 
Greeks, which is regarded as the same as the 
Eastern leprosy and as the spedalshhed of Nor- 
way, and the chief features of which are de- 
scribed in the article Leprosy. In this affection 
the size of the limbs and the state of the epi- 
dermis are comparatively slightly altered. The 
other is the elephantiasis of the Arabs, identi- 
eal with the Barbados leg ( q.v. ) of the East and 
West Indies and the Levant, where it is en- 
demic. The disease may come on slowly, with- 
out constitutional symptoms, but the acute 
form is attended with headache, fever, nausea, 
and vomiting; the leg or arm or scrotum then 
becomes inflamed, swollen, and tender ; bull® 
may form and burst, exuding serum. In a few 
hours or a few days the attack ends. But others 
follow, and the affected part becomes larger and 
larger, each attack leaving it greater in size. 
The scalp, face, or female genitals may become 
enlarged, as well as any other part of the body; 
but the leg is the most often affected. Manson, in 
1883, established the fact that endemic elephan- 
tiasis is due to the presence in the lymphatics 
of a parasitic worm called Filaria sanguinis 
hominis, (See Filaria.) The disease may be 
congenital. Turner, of Samoan experience, be- 
lieves some cases are due to malarial infection. 
A condition of lymphostasis may be produced by 
any inflammation of the skin and subcutaneous 
tissues, or by removal of the lymph nodes in the 
groin or axilla. Thus lupus, syphilis, varicose 
ulcers^ or other causes of recurring lymphan- 
gitis, are factors in favorable surroundings. 
Best in bed, with elevation of the affected part, 
elastic bandaging, massage, galvanism, palliate 
some cases ; change of climate and quinine cure 
a few; amputation may be necessary iu some 
instances 

EL^EPHANTFNE (Lat., from Gk. ’EXc^av- 
tIpt) ) . The Greek name of an island in the Nile, 
just below the First Cataract and opposite 
Assuan (q.v,), the ancient Syene. From very 
ancient times the island was a trading post 
whither the Nubians brought ivory and other 
wares for barter with the Egyptians; from this 
circumstance it derives its Ei^ptian name, ' .Ibw, 
‘ivory town,^ of which the Greek nanie is a trans- 
lation. It is called by the Arabs Jessirat Aswdn, 
‘the island of Assuan,’ or simply El-Jezlreh, ‘the 
island.’ The whole southern end of the island 
is covered with rubbish heaps which have ac- 
cumulated over the ruins of the ancient city* 
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iN'ear by are the foundations of a small temple 
built by the Emperor Trajan, and a granite 
gateway on which are sculptures representing 
Alexander, son of Alexander the Great, making 
offerings to the gods of Elephantine and espe- 
cially to the ram-headed god Knum. Farther 
north stood a temple built by Amenophis III 
and another built by Thothmes III. Both existed 
in a fine state of preservation until 1822, when 
they were demolished for the sake of the build- 
ing material they contained. The most inter- 
esting relic remaining upon the island is the 
Niiometer (q.v. )» of which a description is given 
by Strabo. It was restored and placed in use 
in 1870 by the Khedive Ismail Pasha. ^Consult: 
Champollion, NoUces descriptives (Paris, 1844) ; 
Marietta, MonicmenU of Upper Egypt (London, 
1887) ; Edwards, A Thousand Miles up the Nile 
(ib., 1888} ; Meyer, Der Papyrusfund von Ele- 
phantine (Leipzig, 1912). 

EL'EPHAlSrTIGsrE PAPY^BI, The. A collec- 
tion of complete documents, and fragments of 
such, written on papyrus, found on the island 
of Elephantine near the First Cataract of the 
Nile or originally coining from that place. One 
of them was secured by the Imperial Library 
at Siras-iburg in 1898 and published by Euting 
in 190:5. Jn' 1904 Robert Mond purchased at 
Assuan a number of others which had come over 
from the island. These were published by Cow- 
ley and Sayce in 1906. Through the German 
excavations of the ancient city at the southern 
end of the island, in 1906-08, others were 
brought to light which were published by 
Sachau in 1907 and 1911 and by Rubensohn in 
1907. Those written in Aramaic come chiefly 
from the archive of the Jewish military colony. 
Some of them are dated — ^the earliest apparently 
in 494 B.C., the latest in 404 B.c. The most 
important are copies of letters sent to Bagoas, 
the Persian Governor of Palestine, Johanan, 
the high priest in Jerusalem, and the sons of 
Sanballat in Samaria, and refer to the Yaho 
temple in Teh which was destroyed by the 
priests of Chnub in. 411 B,c, One of them deals 
with the observance of the Passover. Others 
are records of the transfer of property, mar- 
riages, and the like. There are also copies 
in Aramaic of the Behistun inscription ( see 
Behistuh) and of the story of Ahikar, as 
well as numerous documents in Greek from 
the Ptolemaic period. The -iimin* arc ■ of the 
Elephantine papyri lies in the fact that they 
reveal the existence of a Jewish colony at the 
southern end of Egypt, with its own Yaho tem- 
ple and its peculiar cult. The temple existed 
as early as 525, since it is distinctly stated that 
it was spared by Cambyses when he destroyed 
all the temples of Egypt. The colony may have 
come over in the time of Psammetichus I ( 663- 
609 ) , after the concentration of the cult in 
Jerusalem by Josiah in 620 B.c,, and may have 
consisted of mercenaries and their- families com- 
ing from Bethel as well as from Judaean towns, 
since some of the deities they worshiped along 
with Yaho appear to be identical with some of 
those worshiped by the people of Bethel and 
Saiharia . ■ * 2 Kings xvii. The priest- 

i'-K-d ar, 1 'i-' does not seem to have been 
jhf^iuairned v. iih t' a law in its complete form. 
(See PeWateuch.) Women had the right to 
divorce their husbands. Polytheism prevailed, 
thnugh Yaho was the chief god. Consult: Eu- 
ting, in Memoir es de Vacad6mie des inscriptions, 
vol. xi, p. 2 (Patis, 1903); Sayce and Cowley, 


Aramaic Papyri Discovered at Assuan (London, 
1906); Sachau, Drei aramaische Papyrusurkun- 
den aus Elephantine (Berlin, 1907) ; Rubensohn, 
Elephantine Papyri (ib., 1907) , the Greek papyri; 
Sachau, Aramaische Papyrus und Ostraka (Leip- 
zig, 1911); Ungnad, Aramaische Papyrus aus 
Elephantine (1911); Ed. Meyer, Der Papyrus- 
fund von Elephantine (2d ed., Leipzig, 1912) ; 
N. Schmidt, in Journal of Biblical Literature, 
vol. xxxiii, p. 1 (Boston, 1914). 

ELEPHANT MOUND. A noted effigy 
mound in Grant Co., Wis., which, however, 
seems to have been intended for the effigy of 
a bear instead of an elephant. Consult Report 
of Geological l^urvey for Wisconsin (1873-74). 

ELEPHANT SEAL, or SEA ELEPHANT. 
The largest species {Macrorhinus leoninus) of 
the hair-seal family Phocidse, an inhabitant of 
the seas of the Southern Hemisphere. It^ is 
considerably larger than an elephant, being 
sometimes more than 20 feet in length, with a 
circumference of about 12 feet at the thickest 
part, which is at the chest, immediately behind 
the fore flippers; the body tapers towards the 
tail. The females are only one-half or one-third 
the bulk of the males. The color is grayish or 
blackish brown. The whole body is covered 
with very short hair, distributed in patches, 
giving it a spotted appearance somewhat like 
watered silk. The head is larger in proportion 
than in many seals; the eyes are very large and 
prominent, with eyebrows of coarse hair; the 
whiskers are composed of very long and coarse, 
spirally twisted hairs; there are no external 
ears; the canine teeth form massive tusks. The 
nose of the males is very remarkable, being 
prolonged into a kind of proboscis about a foot 
in length, which, however, seems to serve no 
purpose whatever j .!> to that of an ele- 
phant’s trunk, but ■ ■ hangs flaccid on 

the face. During the breeding season the males 
have furious combats, the victor winning for 
himself a whole herd of females. When the 
proboscis is dilated, the voice of the sea elephant, 
which usually is like the lowing of an ox, is 
completely changed and becomes a loud and ex- 
traordinary gurgling. See Colored Plate of 
Seaxs. 

Sea elephants were to be found, at the begin- 
ning of the nineteenth century, in immense herds 
on the coasts of Kerguelen’s Land, Juan Fernan- 
dez, South Georgia, the States Islands, South 
Shetland, the Falkland Islands, and the south- 
ern extremity of South America; hut their num- 
bers have been greatly reduced, and they are 
practically extinct in the region about Cape 
Horn and other easily accessible haunts.' They 
migrate southward at the beginning of summer 
and northward at the approach of winter, thus 
avoiding the extremes of heat and cold. A 
single individual sometimes yields 20 gallons 
of excellent oil, which burns slowly, with a clear 
flame and wfithout smoke or disagreeable odor. 
For this oil these animals have been hunted 
until now they are much reduced in numbers. 
Cuttlefish and other cephalopoda seem to be 
their principal food, but remains of marine 
plants have also been found in the stomach. 
The skin is not at all valued on account of its 
fur, but its thickness and strength make it very 
useful for harness making and similar pur- 
poses. The flesh is black, oily, and indigestible, 
the tongue alone (salted) being esteemed 
palatable. v ^ 

The second species of this genus, the northern 
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elephant seal {Macrorlvinus angustirostris) , was 
formerly common on the Pacific coast from 
Magdalena Bay north to San Francisco, a dis- 
tance of 1000 miles. It is now on the point of 
extinction, being confined to the small island 
of Guadalonpe, off Lower California, where a 
herd of about 150 animals represent all the 
survivors of this great marine mammal. Dr. 
Townsend has recently studied this herd and 
has given a summary of knowledge of the 
group. Among new facts discovered is the 
length of the trunk in the live animal, which in 
a male 18 feet long measures 9 or 10 inches. 
This trunk is not capable of inflation, but can 
be retracted into heavy folds on top of the head 
by muscular action. The breeding season be- 
gins about March 1, and the period of gesta- 
tion is 12 months. The young when born are 
black, and the yearlings have a call or scream 
unlike the voice of any other seal. The food 
is unknown, but in captivity live fish is pre- 
ferred. A number of specimens were success- 
fully transported to New York and lived for 
many months in the Aquarium. 

Early descriptions of the elephant seal, in the 
voyages of Cook, Peron, Anson, and others, 
were tinged with much romance. A good modern 
and critical account of the animals, as observed 
on Kerguelen and neighboring islands, will he 
found in Moseley, Notes hy a Naturalist on the 
Challenger (London, 1879). For the history 
and characteristics of the Californian species, 
consult Scammon, in Fishery Industries (United 
States Fish Commission, lY.i ' . • 1884), 

where further references will be found; Town- 
send, “The Northern Elephant Seal,” in Zoolog- 
ica, vol. i, No. 8 (New York, 1912) ; Murphy, 
American Museum Journal, vol. xiii (ib., 1913). 

ELEPHANT’S EAB>. The popular name of 
Colooasia antiquorum esoulenta, or, as it is 
known to the trade, Galadium esculentum, a 
Hawaiian or Fijian plant, with very Inrao, brig'.:, 
green leaves, used to give subtropical effect in 
bedding. The rootstock is planted in good, 
moist soil out of doors or started in a hotbed 
or greenhouse and transplanted. In autumn 
it is stored where dampness and frost cannot 
reach it. In the Pacific islands the rootstock 
is extensively used for food, the poi of Hawaii 
being made from it. Tlie plant is called taro. 
See Plate of Edelweiss. 

ELEPHANT’S FOOT. See DioscoEiAOEiE. 

ELEPHANT SHBEW. An African shrew 
of the genus Maoroscelides, so called on account 
of its proboscis-like nose, especially Macrosceli- 
des typicus of Cape Colony, and a \i-ry '-imila:* 
species {Macrosoelides rosseti) of tlu- XhdiiLi- 
ranean border, known in Algeria as “rat-a- 
trompe.” See Jumping Shrew. 

ELEPHANT TOETOISE. The giant land 
tortoise of the Galapagos Islands. See Tor- 
toise; Extiintot Animals. 

ELETZ, vc-lSts'. See Yeletz. 

ELETJSINE, 6l'ya-si'n§ (Neo-Lat., from Gk- 
^FleusiSi a city of ancient Greece). A 
genus of grasses, most of which arc annuals. 
Two. of the species — Fleusme corocana and Eleu- 
sine stricta, generally called millets — are grown 
as -graiu crops in .the warmer » parts of Asia .and 
iU' Africa. ; A sort, of bread, is. made from the 
seed, but it has* a rather bitter taste. A beer 
is also brewed. from it. The. grasses are of 
rapid .growth, and i are very productive in both 
grain and forage, 1 EleMsine indioa is a welL 
known* species * in the Unitqd States, especially 


in the South, where it is known as goose grass 
and is considered a pest. Infusions of the seeds 
and other parts have some reputation as domes- 
tic remedies for certain ailments. Popular 
names for this grass are goose grass and yard 
grass. 

EL'EUSIN^IAN MYSTEBIES (trans. of 
Gk. ’EXevaivLa fjLv<rT7)pia, Eleusinia mysteria) , 
The sacred rites with which the annual festival 
of Demeter was celebrated at Eleusis ( q.v. ) . 
The early Eleusinian tradition of their origin 
is preserved in the Homeric Hymn to Demeter. 
According to this, the goddess, while wander- 
ing in search of Persephone, came to Eleusis 
in disguise and was hospitably received by King 
Celeus. (See Ceres; Proserpina.) In return 
she directed the establishment of a temple and 
mystic rites in her honor and showed to Trip- 
tolemus (q.v.) and other princes the use of 
grain. Later these rites seem to have been 
largely influenced by the Orphic movement of 
the sixth century b.c. (see Orpheus), to which 
may be attributed the introduction of lacchus 
into the triad of Demeter, Kore, and Triptole- 
mus, who seem to have been the earlier divinities. 
For the nature and celebration of this worship, 
see Mysteries; for the sanctuary, see Eleusis. 

ELEU'SIS (Lat., from Gk. ’EXever/?. A town 
in Attica, near the northern shore of the Gulf 
of Salamis, not far from the confines of Megaris. 
It was the chief seat of the worship of Demeter 
and the scene of the celebration of the Eleusin- 
ian mysteries. (See Ceres; Eleusinian Mys- 
teries; Mysteries.) The town was very an- 
cient and in early times a rival of Athens, 
against whose supremacy in Attica it long held 
out. It finally submitted on terms which left 
its two priestly families — ^the Eumolpidse and 
the Ceryces — in control of the sanctuary and its 
rites, though in later times the Athenian state 
controlled the revenues of the temple. The 
sacred buildings were destroyed by Alaric (q.v.) 
in 396 A.D. Until 1882 excavations on this site 
had been few and unremunerative ; but in that 
year the G*--' ■■ « .i-ropriated the 

site of the ‘i, . m*’ t ‘ Greek Archaeo- 
logical Soci I;, ‘.i 'i >). ‘1 as, director, 

began a series of excavations which have laid 
bare the entire sacred precinct. The temple 
of the two goddesses — Demeter and Kore — ^has 
disappeared, and even its site is uncertain; but 
the two Propylsea erected in Eoman times, the 
Sacred Well, where Demeter rested, lesser tem- 
ples, a Bouleuterion, or Council Hall, and the 
great terrace on which stood the Telesterion, or 
Hall of Initiation, in which the mysteries were 
celebrated, can be plainly traced. Before the 
Persian War .the great Hall of Initiation was 
a rather small building at the foot of the rocky 
hill which formed the ancient Acropoli^. After 
the war this structure was enlarged by cutting 
back into the rock: in the time of Pericles it 
was still further enlarged by the orectioii along- 
side it of another hall of siboui. same size. 
(See IctinusG Probably these two halls had 
a common upper story, for both contain many 
large column^ which must have boon needed to 
sustain a heavy weight. In the .fourth century 
n,G. the architect Philon of Eloucis added a 
great portico (183 feet by 37^^) lo the oommon 
front of these halls, and ‘in Eoman times, prob- 
ably ■ under Hadrian, the two buildings w;ere 
thrown into one tgrq^at/hall ^17^8 feet by 170),, 
with 42 interior -columns (^eyen rows of si:^ 
ofiumns each),; aud ,a series of eight raised 
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steps around the sides. On the steps sat, it is 
supposed, the Mystce^ the initiate; below, in the 
centre, the ceremonies took place. Probably 
both lower and upper stories were used in the 
celebration of the mysteries. The modern name 
for the little Albanian village on this site is 
Levsina. Consult: Gardner, 'New Chapters in 
Greek History (London, 1892) ; Diehl, Eocour- 
sions in Greece (ib., 1893) ; Philios, Eleusis, 
ses my stores, ses ruineSy et son musee (Athens, 
1896) ; Frazer, PoAisanias (2d ed., London, 
1913). The reports of the excavations are to 
be found in the UpaKrcKd of the Greek Archaeo- 
logical Society, and in the ’ ApxatoXo^i/ci? ; 

they are summarized in the excellent guide- 
book of Philios, who directed the work for many 
years. For a plan of the excavations, consult 
Baedeker's Handbook to Greece (4th Eng. ed., 
Leipzig, 1909). 

ELETTTHERA, $-lu'th$-ra. One of the Baha- 
mas (q.v.), British West Indies, lying to the 
east of Nassau, and next to New Providence the 
most populous island of the whole chain (Map: 
West Indies, C 1). Area, 164 square miles. 
It is more fertile than most of its neighbors, 
surpassing all of them in the growth of pine- 
ii|i!ih-. oii'nges, and onions. Pop., 1901, 8733; 
1 91 I, 'll.'bS. The chief town is Governor's Har- 
bor, with a fort and a good harbor. 

ELETJTHEBA BARK. See Cascabixla. 

EL'EXTTHE^IA. See Geeek Festivals. 

ELEXT^THERirS. Pope from 174 to 189. 
He is said to have received a letter from Lucius, 
alleged King of Britain, asking that mission- 
aries be sent to his country to teach the Chris- 
tian religion. The letter, which is not genuine, 
is found in the Liber Pontificalis and in Bede, 
Historia Ecolesiasticay vol. iii, p. 25. Consult 
Harnack, Geschichte der altdhristliohe Litteratur 
(Leipzig, 1893). 

EL'EVATED RAILWAYS. See Railwats, 
section Elevated Railways. 

ELEVATION (Lat. elevatio, from elevare, 
to raise, from e, out -h levare, to raise, from 
levis, light; connected with Lith. lengwus, Gk. 
€\axi>Sy elachys, Skt. laghu, raghu, light). In 
astronomy, the height above the horizon of an 
object on the celestial sphere, measured by the 
arc of a vertical circle passing through the ob- 
ject. Thus, the elevation of the equator is an 
arc of the meridian intercepted between the 
equator and the horizon of the place. The ele- 
vation of the pole is the meridian arc inter- 
cepted between the horizon and the celestial 
pole. It is the complement of the elevation of 
the equator and is always equal to the latitude 
of the place. The elevation of a star or any 
other point is similarly its height above the 
horizon and is a maximum when the star is on 
the’ meridian. See Altitude. 

In architecture the elevation is the geomet- 
rical representation of the exterior, or section 
of a building, which gives an appearance as if 
it were viewed from such a distance that no 
convergence of lines would be seen. Techni- 
cally speaking, the elevation of a building is 
its vertical right-line projection. The eleva- 
tion is one of the three drawings which are 
essential in designing any architectural struc- 
ture, the others being the plan (q.v.) and the 
section (q.v.). 

ELEVATION AND STTBSIOJENCE. Terms 
appKed to vertical movements of the earth’s 
crust. The great movements of the earth’s 
crust are 9 ascribed to cumulative stresses in- 


duced probably by the shifting of rock material 
at the surface through the agencies of weather- 
ing and erosion. WTiile local areas may be 
el^ated — i.e., carried farther from the centre 
of the earth — through the ejfforts of rocks to re- 
lieve themselves from great lateral stresses by 
bulging out, it is held by most geologists that 
large areas are seldom actually elevated, but 
that uplift is only apparent because of the 
subsidence of adjacent areas. In other words, 
it is believed that all parts of the crust are 
subsiding, some, however, faster than others, 
thus giving the impression that the adjacent 
areas are rising. If the sea bottom should sub- 
side, the water would flow away from the con- 
tinental shores, and the continents would ap- 
parently rise, although in reality they might 
remain stationary. The great movements of 
uplift and subsidence are ordinarily considered 
in two great classes: (1) epeirogenic move- 
ments, or vertical movements of large^ areas 
such as continents, or large parts of continents; 
(2) orogenic, or mountain-making, movements 
— i.e., the movements which result in the fold- 
ing and corrugation of the earth's crust into 
mountainous areas. See Mouktaust. 

EL'EVA'TOR, The modern high-speed pas- 
senger elevator is usually operated by electric 
or hydraulic power, and consists ( 1 ) of a rec- 
tangular car which moves up and down between 
guides in a shaft, or well, with doors opening 
into each floor, and (2) of the mechanism neces- 
sary to give this car its up and down movement, 
together with various devices to insure its 
safety and control. The passenger elevator has 
made possible the skyscraper and has had an 
extraordinary economic bearing on the design 
and construction of city buildings and the utili- 
zation of real estate for building purposes. 

About the middle of the nineteenth century 
freight elevators or hoists of simple form in 
factories and warehouses and various crude de- 
vices in mines were utilized for vertical trans- 
portation of goods and materials, and for the 
most part were worked by belt-driven spur- 
geared machines operated by steam engines. In 
Europe hydraulic machinery had been exten- 
sively developed, and plunger machines, with 
a car mounted on the upper extremity of a 
vertical piston or plunger working in a hydraulic 
cylinder rvL-iiding down into the ground, were 
employed for frc:i.dit lifts, and also for passen- 
gers when the need for such transportation was 
realized. In the United States about 1870 
various modifications of freight elevators were 
made adapting them for passenger service; 
and soon after a ntcr-bHlaiice elevator was 
employed, where the supply of water in an 
iron bucket could be regulated at will and thus 
the motion of the car directed. By 1878 a ver- 
tical-cylinder hydraulic elevator was introduced 
into the Boreel Building, New York City. This 
type of machine soon became standard, lending 
itself by degre.es to increased range of operation 
and especially of height, so that the tall building 
of eight or more stories constructed up to the 
limitis of height permitted by masonry walls 
was passible. 

In the early hydraulic elevator a piston work- 
ing in a vertical cylinder carried at its exterior 
extremity one or more pulleys, or sheaves, 
around which passed cables which were then 
bent around sheaves at the top of the elevator 
shaft and supported the car, running in guide 
rails. As water, under suitable pressure for 
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the work to be done and the size of the cylinder, 
was admitted to the latter, the piston was 
moved, and its motion, multiplied by the sheaves 
on the familiar principle of the block and tackle, 
was transmitted to the cables supporting the 
car. The weight of the ear was counterbalanced 
by the moving parts of the piston and sheaves 
and partly by weights, and the control mech- 
anism provided for the introduction of water 
on either side of the piston so that it could be 
moved in the desired direction. A reliable 
valve system regulated the quantity and pres- 
sure of the water, and the machine was soon 
developed to a degree where it was reliable and 
economical. With the opening of the skyscraper 
epoch, about 1893, when steel-frame construc- 
tion made possible buildings of greatly increased 
height, the hydraulic elevator was developed to 
a point where it could not only satisfy the 
height of travel, but could reach a speed of from 
400 to 800 feet per minute. The cylinder, in- 
stead of being placed vertically, as in the first 
and simplest types, could be mounted horizon- 
tally, usually in a basement or cellar, and a 
pulling or pushing motion of piston and sheaves 
communicated to the supporting cables, so that 
there was a saving of space and the possibility 
of using a higher gear, or ratio of travel of 
the piston to that of the car, by means of an 
increased number of moving pulleys, or sheaves. 
This will be appreciated when it is stated that 
a column of water greater in height than 32 
feet, or the equivalent of the pressure of the 
atmosphere, could not be employed, so that for 
a building 240 feet in height, e.g., an eight to 
one gear was required. 

For many years the hydraulic elevator en- 
joyed full supremacy and was, all things con- 
sidered, an efficient and safe mechanism; but 
about 1893, with the growing use of electricity 
and its general availability for power, the elec- 
tric elevator began to loom up as a formidable 
competitor to the hydraulic machine. Not only 
were increased heights of buildings to be con- 
sidered, but the architects demanded, in addi- 
tion, heavy and rapid traffic and economy of 
operation and maintenance cost. As increased 
capacity meant the increase of the size of the 
cylinders unduly for low pressures, installations 
were constructed where high-pressure machines 
working at from 100 to 800 pounds were used. 
Such plants met, in most cases, the conditions 
of service, but eventually it was found that the 
electric elevator was destined for universal 
employment. 

As early as 1884 a machine worked by elec- 
tric power had been invented and installed by 
W. Baxter, Jr., but the first installation that 
indicated a distinct type was in 1889, when a 
drum type of electric elevator was placed in 
a New York City building. Here the cable at- 
tached to the car, after passing over one or 
more sheaves, was wound around a drum, or 
windlass, revolved by an electric motor whose 
armature shaft carried a worm, or spur gear 
meshing into a larger gear wheel on the drum. 
The taotor was controlled by resistances and 
other devices in the usual way, and the machine 
found wide application where light loads were 
involved and high speeds were not demanded. 
It wns greatly improved and made available 
for various conditions of electrical supply, in- 
cluding both nitematdng and direct current, and 
obtained a wide renge.of operation from the 
heavy-capacity express pf the office huild- 
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ing to the small passenger elevator of the pri- 
vate dwelling under the control of the passenger 
by means of a push button and simple auto- 
matic apparatus. 

In addition to the drum type numerous other 
arrangements of electric motors were employed. 
The Sprague-Pratt multiple sheave system em- 
ployed a motor where a screw connected with 
its armature was revolved in a traveling nut 
directly connected with a compound sheave by 
which the motion was magnified just as in the 
case of the hydraulic machine. The drum type 
was not found feasible where greater speed than 
about 400 feet per minute was required, as this 
meant too high a peripheral velocity for the 
drum, or windlass, around which the cable was 
wound, and made impossible the rapid accelera- 
tion of the car in starting from a floor and its 
proper retardation when stopping. The screw 
type did little better in the way of speed, while 
a system using two motors in a friction-drive 
arrangement attained a speed of 600 feet per 
minute, but had disadvantages in the way of 
economy and undue wear on the ropes. Con- 
sequently, with the necessity for increased 



heights and increased speed, in order to make 
the twentieth and thirtieth stories of buildings 
accessible, more was demanded of the electric- 
elevator builders, as had been the case with the 
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designers of hydraulic machines, while at the 
same lime simplicity and efficiency were also 
considerations which, were figuring more than 
ever in the design and construction of buildings. 

About 1904 the direct-traction elevator was 
developed by the Otis Elevator Company, and 
tliis, with modifications and improvements, has 
become almost standard, especially for tower 
buildings where a high lift is required. This 
machine resulted from the improvements in 
motor de-i-_‘' . •k'' d.-i' 'r s*. as its operation 

is based . -if 'il\ < ’■ I'e control of a low- 

speed motor of high efficiency. Here the ropes, 
or cables, from the car pass over the driving 
sheave on the shaft of an electric motor usually 
placed at the top of the hatchway and then 
around an idler sheave, or pulley, below, and 
again around the driving sheave, so that each 
rope, having two half turns around the driving 
sheave, affords sufficient traction to drive the 
car and the counterweight, the latter being 
equal in weight to the car and its average load. 
The armature shaft is revolved when the current 
passes through the motor, and the car rises and 
the ■ ■ * ' falls, or vice versa, depend- 

ing upon Lite airection of revolution and the 
speed of the armature shaft, both of which, 
through the agency of magnetic devices, switches, 
and resistances, are at the command of the 
car operator at his lever. The speed of the 
car is equal to the peripheral velocity of the 
driving sheave over which the cables pass; and 
the greater the load in the car, the greater will 
be the adhesion between the ropes and the sheave. 
A brake, consisting of leather-faced shoes act- 
ing on a brake pulley under the influence of 
heavy helical springs, is electrically released 
when the car is in motion, holds the car 
at any point of rest, acting automatically when 
a safe speed is exceeded, or the car gets beyond 
the control of the operator, or reaches the 
limiting points of travel at the top and bot- 
tom of the shaft. The traction elevator has 
the important advantage of being economical 
in space, a vital consideration in a city office 
building, and, furthermore, its mechanism is 
marked by esdreme simplicity. 

The weight of the cable in itself is no small 
item, and it must be balanced by some form of 
chain, or flexible cable whose weight per linear 
foot is equal to that of the supporting cables. 
Tile traction elevator can be used for any height 
of rise, and successively it has been applied to 
such buildings as the Singer Tower, with a 
travel of 546 feet for the highest lift car, to 
the Metropolitan Life Insurance Company Tower, 
with a car travel of 586 feet, 5% inches, and to 
the Woolworth Building, with 54 stories and 
a total height of 785 feet, where there is a lift 
of 679 feet, 10% inches — ^marking the record 
both for building height and for elevator in- 
stallation in 1914. 

Among the more efficient hydraulic machines 
are plunger elevators, which were developed to 
meet the increased heights and high speeds. 
Plunger elevators of limited travel had been used 
in Europe, but they had never acquired much 
vogue in America. However, with the means 
of drillihg bore holes of considerable depth 
and straight in direction,, an impetus was given 
to such installations, and elevators with a 
travel uj) to about 400 feet were - installed. In 
the' plunger elevator the plunger supporting the 
car is' usually made of 6-inch steel tubing and 
is fo!rmed by lengths connected with internal 


couplings. Within the plunger there is a steel 
rope connecting the cast-iron-bottom casting to 
the top, while there are four brushes that hold 
the bottom piece in the center of the cylinder. 
This cylinder in which the plunger moves up 
and down is also of steel tubing about 2 inches 
greater in diameter, and sunk in a well in the 
ground usually made 3 or 4 inches greater in 
diameter, and, where it passes through gravel 
or clay, lined with a retaining casing. Through 
a system of valves, varying in different types of 
machines, water under pressure is admitted to 
the cylinder, forcing the plunger up and out 
and raising the car. Permitting the water to 
escape from the cylinder allows the plunger to 
sink and the car to descend, the operator with 
his controlling device being able to give the 
necessary movement to the valves, usually 
through" the medium of a pilot valve. The 
plunger elevator, like other types, must be coun- 
terbalanced, though, of course, the car and 
plunger will weigh more than the counter- 
weight, as the descent is due to the action of 
gravitation. 

The plunger elevator operates smoothly under 
ordinary conditions, is reliable and free from 
breakdowns or need of repairs, and supplies high 
speed for moderately high lifts. In one build- 
ing in Hew York 21 such machines are in daily 
operation, seven of which are used for express 
service rising 368 feet to the twenty-sixth story. 

Whatever the type of elevator, the fundamen- 
tal considerations are ease of control and safety. 
The common method of control is a hand rope 
passing through the car,* or a wheel or lever 
working on a system of standing ropes, or, in 
the case of an electric elevator, some form of 
switch worked by the operator. The hand rope 
may act directly on the main valve, or upon 
a pilot valve so that when the operator, when 
the car is at rest, pulls down on the rope, water 
is admitted to the hydraulic cylinder and the 
car rises. Grasping the rope, he causes it to 
move in the opposite direction, and the supply 
of water is cut off by the valve so that the caV 
is stopped; while, if he moves the rope upward, 
the water is i from the cylinder, and 

the car descends. This device was !•■ h 

crude and ineffective, so eventually : ■ \ 

ropes were led around pulley wheels mounted on 
the outside of the ear, the position of which 
could be varied by means of a lever, and the de- 
sired strain given to the ropes, and the valve 
moved as desired. The lever of the electric 
elevator, likewise, is only a switch to admit 
current to the motor and cause its armature 
to revolve, but here provision has to be made 
for properly and automatically regulating the 
amount of current by means of magnetic appli- 
ances and resistances. In the best switches the 
operator has at his command several rates of 
speed, and, if his h^nd is withdrawn from the 
lever, it automatically returns to the stop posi- 
tion, and the machine comes to rest. 

Erom the very beginning, notwithstanding 
the responsibility of the elevator operator, de- 
signers realized that the possibility of accident 
must be faced, and various safety devices have 
been introduced, until to-day a number of these 
are essential to every machine. The fall of the 
car, due to the failure either of the cables them- 
selves or their fastenings, or the machine* get- 
ting beyond control on its downward journey, 
mfist be guarded agahisi, and also an uncon- 
trolled upward trip, where, after the car has 
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been violently stopped, the cables might be torn 
from their fastenings and the car suffer a fall. 
At^ first guides of hard wood in which chisel 
knives would engage when a certain determined 
rate of speed was exceeded were employed; and, 
later, various forms of clamps and wedges, 
which worked automatically and under the in- 
fluence of powerful springs, would hold the car 
tight in its track. Often an automatic ball gov- 
ernor, mounted at the top of the hatchway and 
revolving by ropes connected with the car, is 
employed, which releases the wedges when the 
speed is too high, while in this and other types 
of safety device an emergency lever can be 
released by the operator to set the brakes. In 
many electric elevators the power is also cut 
off by the action of the governor. Further- 
more, there is an air-cushion arrangement 
whereby the lower part of the shaft is inclosed, 
so that a falling car could be brought to rest on 
the cushion of compressed air produced by its 
downward motion. Other air-cushion arrange- 
ments are employed where projections from the 
car engage cleats on cables which are connected 
with pistons and air cylinders. 

In the traction elevator spring and oil-com- 
pression buffers are placed under both car and 
counterweight, and have proved effective in 
actual tests where in the highest hoistways all 
other safety devices have been cut out, and the 
machine allowed to descend uncontrolled and 
brought to rest effectively and without damage. 
The car or the counterweight accordingly strikes 
the piston of the buffer, which, acting on springs 
and oil-filled cylinders, telescopes and drives 
the oil from one chamber to another, thus ab- 
sorbing the shock completely. An additional 
safety device found on many elevators consists 
of parallel wire ropes, extending vertically the 
length of the hoistway, which carry transversely 
cross pieces through which the ropes pass in an 
oblique direction, while upon the frame of the 
car there are cams which upon undue velocity 
are forced out and catch on cross pieces acting 
to retard the motion of the car. There are, in 
addition, various limiting valves and stops and 
various electrical devices such as indicators, 
telephones, door-closing and other mechanisms, 
all of which aim to facilitate the operation of 
the iippji'sitn'i. 

Some of tho more notable elevator installa- 
tions in the United States are as follows: in 
New York City, the Wool worth Building, with 
26 elevators; the Metropolitan Life Insurance 
Building, with 30 elevators; the Hudson Ter- 
minal Building, with 50 elevators; the City In- 
vesting Building, 21 elevators; the Whitehall 
Building, with 29 elevators, and the Municipal 
Building, with 30 elevators. The Rothschild 
Building, in Chicago, has 30 elevators; the 
Insurance Exchange Building, 16 elevators; the 
Peoples’ Gaslight and Coke Company Building, 
14 elevators; and, in Wash,, the L, C. 

Smith Building ban S 

Previous to the completion of the high-tower 
buildings in New York City, the elevator in the 
Washington Monument, with a travel of 500 
feet, and those of the Eiffel Tower (q.v.), with 
a travel of 526 feet, were noteworthy as re- 
gards height. Eleva'tors have also been built 
for carrying heavy loads, such as at the Wee- 
hawken and Jersey terminus of the North 
Hudson County Railway, where cars held 140 
people each for a lift of 148 feet; while in tun- 
nels under the Elbe at Hamburg and under the 
VoL. VII. — 41 


Clyde at Glasgow wagons are also transported 
from the streets to the level of the tubes. 

Escalator. Closely allied with the eleva- 
tor is the escalator, or moving stairway. This 
gives access from one floor or level to another by 
continuous action without the necessity for op- 
erators or for opening and closing doorways, etc. 
Escalators are employed where a large number of 
jjeople must be transported, as in department 
stores, railway terminals, subways and elevated 
railway stations, and at amusement pavilions. 
They consist of endless chains operated usually 
by electric motors and supporting a series of par- 
allel links forming a treadway, or of treads and 
risers which at the beginning and end of the as- 
cent take a flat or horizontal position, but, as 
soon as the incline is reached, arrange themselves 
as treads and risers like those of an ordinary 
stairway. The moving platform fits closely 
within the floor proper and moves so slowly that 
it is approached without difficulty by persons of 
usual agility. It carries a moving hand rail 
to support passengers in making the ascent. At 
the top there may be a diagonal partition and 
usually an attendant to facilitate the exit on to 
the solid floor. The chief advantages of the 
escalator are its simplicity and the vast num- 
ber of people that can be handled, as it serves 
to keep the flow of trafiSc always and continu- 
ously in one direction. 

Bibliography. For an historical discussion of 
American pa^'*(-noor elevators, see Brown, “Pas- 
senger Elevators,’’ in Transactions of the Ameri- 
can Society of Civil Engineers^ vol. liv, part B 
(1905). For general discussion of electric ele- 
vators, see Transactions of the American Instt- 
ticte of Electrical Engineers (especially vol. xix, 
1902). Consult also: Baxter, Hydraulic Eleva- 
tors: Their Design, Construction, Operation, 
Care, and Management (New York, 1910) ; Cull- 
mer and Bauer, Elevator Shaft Construction 
(ib., 1912) ; Swingle, Elevators, Hydraulic and 
Electric: A Complete Handbook Designed for the 
Use of Engineers and Operators (Chicago, 1910) ; 
Bolton, “Operation of Passenger Elevators,” in 
Transactions of the American Society of Civil 
Engineers, vol. Ixiv (New York, 1909); id., 
^‘Operating Conditions of Passenger Elevators,” 
Journal of the American Society of Mechanical 
Engineers, vol. xxxii (New York, 1910). The 
current issues of the various engineering jour- 
nals furnish descriptions of the more notable 
elevator plants as they are installed, while the 
larger manufacturing companies publish consid- 
erable advertising material that has technical 
value also. See Acoxjmulators. 

ELEVEN THOUSAND VIRGINS, The. 
See Ubstjla, Saint. 

EL-FASHER, gl-fa'sher. The capital of Dar- 
fur (q.v.), Egyptian Sudan, Africa, situated 
in a Well-watered valley east of the Marrah 
Mountains (Map: Africa, G 3). Owing to its 
position at the point where some of the most 
imi)ortant caravan routes of uortheastem Africa 
meet, the town iS' of considerable commercial 
importance. Its permanent population is esti- 
mated at 4000. 

EL-F AYU M. See Fatum. 

ELF OWL. The smallest of American owls, 
and perhaps the smallest of all owls — Micro- 
pallas whitneyi. It is little more than 6 inches 
in length and is reddish gray above and white 
below, barred irregularly with rufous brown. 
It dwells in and about Arizona, feeds mainly 
upon, beetles and grasshoppers, and keeps itself 
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in thickets or willow copses, nesting almost in- 
variably in deserted woodpeckers'’ holes made 
in the giant cactus. Consult: Fisher, Eaioks 
and Oirls of the United States (Washington, 
1893) ; Beebe, Owls of the Nearctic Region (New 
York, 1907) ; and the AuT^, vol. iii (ib., 1886). 

ELGAR, Sib Edwaed William (1857- ). 

An English musician, bom at Broadheath, near 
Worcester, June 2, 1857. He was educated at 
Littleton House and studied the -violin and the 
organ. In 1882 he became conductor of the 
Worcester Instrumental Society and in 1885 suc- 
ceeded his father as organist at St. George’s. 
Both of these positions he gave up in 1889 and 
two years later began to devote himself entirely 
to composition. His earlier works — The Black 
Knight (cantata, 1892) ; Lux Ohristi (oratorio, 
1896) ; Choral Suite, from the Bavarian High- 
lands (1895) ; Te Deum (1897) ; Garactacus 
(1898) ; and Orchestral Variations (Enigma Va- 
riations) (1899) — gradually brought his name 
into prominence, so that for the Birmingham 
Festival of 1900 he was commissioned to write 
an oratorio. The Dream of Gerontius. Its first 
production in England (1900) aroused no great 
enthusiasm, but when the work was heard at 
the Niederrheinische Musikfest in 1902, and 
Richard Strauss spoke of it in terms of highest 
praise, it immediately was taken up again in 
England and met with phenomenal success. 
Since then Elgar has been considered the fore- 
most of living English composers, although in 
none of his subsequent compositions does he rise 
again to the height of such genuine inspiration. 
His most ambitious work is an oratorio trilogy, 
of which two parts only are completed, The 
Apostles (1903) and The Kingdom (1906). 
Other works in the larger forms are: two sym- 
phonies (Ab, 1908, and Eb, 1911) ; three concert 
overtures, Froissart (1890), Cockaigne (1901), 
In the South (1903) ; and a violin concerto 
(1910). In 1904 Elgar was knighted. From 
1905 to 1908 he was professor of music at the 
University of Birmingham. In 1906 he visited 
the United States, conducting his Apostles at 
the Cincinnati May Festival. Consult R. J. 
Buckley, Sir Bdvxird Elgar (New York, 1905), 
and E. Newman, Edward Elgar (London, 1906). 

EL-GHOR, gl-gdr', Wadi. The northern part 
of the great depression known as El-Araba, 
which extends from the base of Mount Hermon 
to the Gulf of Akabah. The length of El-Ghor 
from the Sea of Galilee to the Dead Sea is 
about 65 miles, and its width varies from 6 to 
12 miles. 

ELGIN, ^F^n. A royal burgh, capital of El- 
ginshire, or Morayshire, Scotland, on the Lossie, 
about 5 miles from its seaport, Lossiemouth, on 
the Moray Firth, and 7l miles northwest of 
Aberdeen ( Map : Scotland, E 2 ) . Its once mag- 
nificent cathedral, partly of Early English and 
partly of Middle Pointed architecture, dedicated 
to the Holy Trinity, begun by Bishop Andrew 
Moray in 1224, is now a ruin. The castle, 
styled of old the manor of Elgin, whose ruins, 
surmounted by an obelisk — erected to the mem- 
ory of George, fifth and last Duke of Gordon — 
crown the Lady Hill, was a residence of ihe 
earls of Moray, for some time superiors of 'ihe 
burgh. Among the modern buildings are Gray’s 
Hdspital, Anderson’s Institution, county build- 
ings, courthouse, and asylum. POp. (royal 
burgh) , 1901, 8407; 1911, 8656. About 2 miles 
north of the town on the edge of Loch .^pynic 
are the remains of the strongly fortified palace 


of the bishops of Moray; and 6 miles to the 
southwest in a beautiful valley are the pic- 
turesque ruins of the Cistercian Pluscarden 
Priory, founded about 1230. Elgin was prob- 
ably a royal burgh as early as the rei^ of 
King David I (1124-53) and had its privileges 
confirmed by several of his successors. 

ELGIN, gFjin. A city in Kane Co., 111., 37 
miles west by north of Chicago, on the Chicago, 
Milwaukee, and St. Paul and the Chicago and 
Northwestern railroads, and on the Fox River 
(Map: Illinois, HI). The city is in a fertile 
agricultural region and is the centre of exten- 
sive dairy and ice industries. It has numerous 
manufacturing plants, which include well-known 
watch factories, condensed-milk works, a silver- 
plate factory, a shirt factory, a watchease factory, 
shoe factories, machine shops, foundries, flour- 
ing mills, etc. In the city are the Elgin Acad- 
emy, a Roman Catholic seminary, and the 
Northern Illinois Hospital for the Insane, ac- 
commodating 1800 patients. There are also two* 
hospitals, a public library, and a system of 
parks. Elgin was settled in 1835, was chartered 
as a city in 1854, and adopted the commission 
form of government in 1912. The water works 
are owned and operated by the municipality. 
Pop., 1890, 17,823; 1900, 22,433; 1910, 25,976; 
1914 (U. S. est.), 27,485. 

ELGIN, €Fgin, Thomas Bbuce, seventh Eabl 
OF (1766-1841). An English diplomat. He was 
educated at Harrow, Westminster, St. Andrews 
University, and in Paris; succeeded to the earl- 
dom of Elgin and Kincardine in 1771; entered 
the army in 1785, and rose to the rank of major 
general. In 1790 he began his diplomatic career 
as a special envoy to the Emperor Leopold II. 
In 1792 he was made Minister at Brussels, and 
in 1796 Envoy Extraordinary at Berlin. From 
1799 to 1802 he was English Ambassador to the 
Ottoman Porte, and it was while occupying this 
position that he began gathering the collection 
known as the Elgin Marbles (q.v.), purchased 
by the government for the British Museum in 
1816. He was a representative peer from Scot- 
land from 1790 to 1840. 

ELGIN, eighth Eabl of, and KINCAR'DINE, 
twelfth Eabl of, James Bexjce (1811-63). A 
British diplomat and statesman, the son of the 
preceding. He was born in London and was 
educated at Eton and Oxford. In 1841 South- 
ampton elected him a Liberal-Conservative mem- 
ber of Parliament; but as his father died the 
same year, he succeeded to the Scottish peerage, 
which excluded him from the House of Commons 
without admitting him to the House of Lords. 
He began his official career at the age of 30 as 
Governor of Jamaica, and was Governor-General 
of Canada from 1847 to 1854. In Jamaica he 
accomplished much for the education of the 
negroes and the improvement of agriculture In 
Canada his instructions were to carry into effect 
the principle of responsible governmVnt, a task 
which harmonized with his own political con- 
victions. He governed by the advice of his 
ministers, and during Ms term of office responsit 
ble' government was finally established and ac- 
cepted. Nevertheless he met strong opposition 
from the Conservatives, and on the occasion of 
his signing the measure known as the Rebellion 
Losses Bill (see Caj^ada, History) his carriage 
was stoned and the Parliament buildings ■ at 
Montreal were burned. By the Reciprocity 
Treaty of 1854-66 Elgin secured free trade , be- 
tween Canada and the United States in the 
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natural products of the farm, the forest, the 
mine, and the sea. British subjects and Ameri- 
can citizens shared equally the coast fisheries 
of the provinces, the navigation of the St. Law- 
rence, the Canadian canals, and Lake Michigan. 
In 1849 he was admitted to the English peerage 
as first Baron Elgin. In 1857 he proceeded to 
China with an army, as special envoy to demand 
reparation for the illegal seizure of a British 
vessel. At Point de Galle he heard of the In- 
dian Mutiny and without hesitation diverted his 
army to the assistance of Lord Canning, who 
with his help was enabled to hold out until reen- 
foreements arrived. The mission to China was 
delayed, but eventually Lord Elgin arrived there, 
and the Tientsin Treaty was consummated in 
1858. He also secured concessions from Japan 
by the Treaty of Yeddo. On his return to Eng- 
land he was appointed Postmaster-General and 
elected lord rector of Glasgow University; but 
as the Chinese refused to ratify their treaty, 
he went back to China and with a combined 
force of English and French captured Peking 
(in 1860) and this time concluded a satisfactory 
convention, which regulated the Chinese rela- 
tions with the West down to 1890. In 1862 
Lord Elgin became Viceroy of India, but in 
1863 he died. Consult: Walrond (ed.). Letters 
and Journals of James, Eighth Earl of Elgin 
(London, 1872) ; Loch, Personal Narrative of 
Occurrences during Lord Elgin’s Second Em- 
hassy to China, 1860 (ib., 1869) ; Oliphant, 

Narrative of the Earl of Elgin’s Mission to 
China and Japan in the Years 1857^58-59 (New 
York, 1860) ; Stephen, Dictionary of National 
Di>'-fr'ir,lg. vol, vii, by Arbuthnot; Kaye, Life 
of Lord Metcalfe (London, 1858) ; Bourinot, 
Lord Elgin (Toronto, 1903). See also India. 

ELGIN AND KINCARDINE, ViCTOB Alex- 
ander Bruce, ninth Earl of (1849- ). An 

English statesman, born at Monklands, near 
Montreal. He succeeded his father in 1863, 
studied at Eton and at Balliol College, Oxford, 
and became, in 1886, Treasurer of the House- 
hold and First Commissioner of Public Works. 
From 1894 to 1899 he was Governor-General of 
India, in 1904 headed the Commission on the 
Scottish Church Crisis, and from December, 
1905, to April, 1908, was Colonial Secretary in 
the Campbell-Bannerman ministry. 

ELGIN MARBLES. A celebrated collection 
of ancient sculpture'.-, brought from Greece by 
Thomas, seventh Earl of Elgin, and acquired 
from him for the British Museum. On his ap- 
pointment as Ambassador to the Porte' in 1799, 
Lord Elgin prepared to have drawings and casts 
made of the Athenian sculptures, but he was 
hindered until, in 1801, he secured a new firman, 
giving him enlarged powers and particularly for- 
bidding any hindrance to his ^‘taking away any 
pieces of 'stone with inscriptions or figures.'' 
After a year of toil the principal figures from 
the pediments of the Parthenony 15 from its 
metopes and 56 slabs from the frieze>'bne of the 
so-called Caryatids from the Erechtheum, part 
of the frieze of the temple of Athene Nike, and 
numerous fragments and inscriptions, had been 
prepared for shipping. The war with Prance 
delayed ‘ the ' “shipment, and it was 1812 before 
the last consignment arrived.’ Strange as it 
now seems, the Elgin Marbles were at first 
received coldly ‘and.* even with severely '^hoatile 
criticism, and it was not till such) recognized 
authorities as Ennio Quirino Visconti and Ca- 
i^va had pointed’ out their ’historical and artis- 


tic value that in 1816 a committee of the House 
of Commons was appointed to consider their 
purchase by the government. Lord Elgin had 
already spent £51,000, besides the loss of inter- 
est, which he estimated at £23,240. The hearing 
proved the legality of his title to the marbles, 
and the testimony of many artists confirmed the 
favorable judgments of the foreign critics, so 
that the committee reported to the House on 
June 7, 1816, in favor of their purchase for 
£35,000. ' The attacks upon Lord Elgin were 
by no means confined to the criticism of his 
marbles. His act in removing the marbles was 
denounced violently as vandalism of the most 
flagrant kind, and the wrath of Lord Byron 
found expression in Childe Harold's lament over 
“The walls defaced, the moldering shrines re- 
moved by British hands.” There can be no 
doubt that in the removal of some of the 
metopes Elgin's workmen had wrought con- 
siderable damage to what still remained of the 
Parthenon, after the explosion of 1687 ; but a 
large part of the sculptures were not in place, 
and those that had not fallen were a mark for 
the wanton destructiveness of the Turkish garri- 
son. The accounts of contemporary travelers 
and the present condition of what was left 
behind show very plainly what would have been 
the fate of these masterpieces had they not been 
rescued. The Turks had already used many 
.fragments in the walls of the Acropolis and of 
private houses, and a considerable mass of mar- 
ble had only recently been burned to furnish 
lime for mortar. Consult: Miehaelis, Der Par- 
thenon (Leipzig, 1871) ; id., Ancient Marbles in 
Great Britain, trans. by Fennell (Cambridge, 
1882) ; Ancient Marbles in the British Museum, 
vols. vi-ix (London, 1830-39, 1842) ; A. H. 
Smith, Catalogue of Sculpture in the Depart- 
ment of Greek and Roman Antiquities (ib-, 
1900). For the subjects of these sculptures, see 
Parthenon; for their place in the history of 
Greek art, see Greek: Art. 

ELGINSHIRE, SFgTn-shTr, Morayshire, or 
Murrayshire. a mariLirpt' county in .the north- 
eastern part of Scotland (Map: Scotland, E 2). 
Area, 476% square miles. In the south the high 
and rugged Monadhliadh ir . imi- of Inver- 
ness-shire divide the basr. -i' i!:-’ Spey and 
Findhorn. The soil is very fertile in the north, 
and the county is noted for its advanced state 
of agriculture. It has profitable salmon and 
salt-water fisheries. Its principal industry is 
the manufacture of whisky. Chief town, Elgin. 
Pop., 1801, 27,760; 1851, 39,000; 1901, 44,800;. 
1911, 43,427. 

EL GRECO. See Greco, El. 

Elr-HASA, gl-ha'za. A tributary state of 
Turkey, included in tbe Turkish Vilayet of 
Basra, on the east coast of Arabia (Map; Tur-^ 
key in Asia, F 5). Tbe region is noted for its 
excessive aridity,* Its surface is generally flat 
and sandy, with here ^nd there an oasis. The 
inhabitants, who number about 175,000, are 
chiefly engaged in raising camels and in culti- 
vating dates, indigo, cotton, and wheat. Capital, 
El-Hofuf (q.v.). . The territory has been a dev 
pendenev of the Ottoman Empire since 1319. 

EL-HOFUF 6l-h6-fouf', or HOFHUF. 'The 
capital of El-Hasa, Arabia, near the Persian 
Gulf (Map: Turkey in Asia. F 6). Its seaport 
is El-Ajr. It has an estimated population of 
over 25,000. ■ . ' > 

ELHORST, SFhOrst, Hendrik Jan (1861-n 
) . , A Dutch Old Testament scholar, hoijn iia| 



Elil 


ELIHU 


638 


Wiscli, Guelder land, and educated at tlie Univer- 
sity of Amsterdam. He entered the Mennonite 
ministry and held ■ *n Insum^ Friesland 

( 1887) , Arnhem ( 1 Hague (1898) , and 

Haarlem (1900), where he was a prominent 
member of Teyler's Foundation for the study of 
theology, etc., and in 1906 became professor of 
Hebrew language, antiquities, and literature in 
the University of Amsterdam. In 1911 he re- 
ceived the degree of D.I>. from the University of 
Aberdeen. He published critical commentaries 
(with translations) on Micah (1891) and Amos 
(1899), and Israel in Diet lichte der jongste 
ondermelcingen ( 1906 ) . 

EOLI (Heb. ’HZj, elevation). A priest and, 
according to the biblical account, also one of 
the judges of the Hebrew confederacy. He traced 
his family back to Ithamar, the youngest son 
of Aaron "(cf. 1 Chron. xxiv. 3 with 2 Sam. viii. 
17 and 1 Kings ii. 27), and officiated in the 
temple at Shiloh. Eli was also judge over Israel 
for 40 years ( 1 Sam. iv. 18 ; the Greek version 
has ‘^20 years”). The lx)y Samuel was brought 
up in the temple under his care (1 Sam. ii. 11, 

21 ) . Eli’s two sons, Hophni and Phinehas, were 
guilty of serious misconduct (1 Sam. ii. 12-17, 

22) , for which Eli reproved but did not punish 
them (1 Sam. ii. 23-25). For this neglect 
Yahwe censured him, telling him, first through 
“a man of God” (1 Sam. ii. 27-36) and then 
through the youthful Samuel (1 Sam. iii. 11-. 
18), that his house should be punished for its 
wickedness. This promise was executed in the 
battle of Ebenezer (1 Sam. iv. 1, 10-11), when 
Hophni and Phinehas were slain and the ark 
of God taken by the Philistines. When Eli, then 
98 years old, heard the news, he fell backward 
from his seat and died (1 Sam, iv. 15, 18). The 
priesthood finally passed out of the house of 
Ithamar in the days of Solomon ( 1 Kings ii. 27 ) . 

E'LIA. See Lamb, Chaeles. 

ELI'AS, Apocalypse of. See Apocrypha, 
section Old Testament, 

ELIAS^ a-le'as, Domingo (1805-67). A 
Peruvian statesman. He was born at Ica, Peru, 
and was educated at a college at Madrid and in 
France. Returning to Peru in 1825, he became 
an enthusiastic supporter of liberal and progres- 
sive principles. One of his most noteworthy 
achievements was the introduction of the plant- 
ing of cotton I ■ . ' • scale into the new re- 
public. The I ■ of the vine and the in- 
troduction of Chinese labor were also due to him. 
He established at Lima the College of Our Lady 
of Guadalupe and several other educational 
institutions and afterward played a conspicuous 
part as a soldier and legislator. 

ELIAS, 4-li'as, Net (1844-97). An English 
explorer and diplomat, born at Widmore (Kent), 
In 1865 he became a fellow of the Royal Geo- 
gi'aphical Society, in 1866 went to Shanghai, 
China, as the employee of a mercantile firm, and 
in 1868 set out upon an expedition for the 
examination of the new and old courses of the 
Hoang-ho. In 1872 he undertook a difficult jour- 
ney of 4800 miles across the Gobi Desert to 
Nizhni Novgorod. The results of this expedition 
were described hr him in a paper written for the 
Royal Geograpliical Society, from which he re- 
ceived' % gold medal. He was appointed extra 
attachd to the Foreign Office at Calcutta in 1874, 
shortly afterw'ard assistant to the British resi- 
dent at Mandalay, and in 1877 an attache to 
the mission at Kashgar. Later he was variously 
detailed for special duty, and from 1891 until 


his retirement in 1896 was Consul General for 
Khorasan and Seistan. In 1885 he began a sur- 
vey from the Chinese boundary to Ishkashim 
(a distance of 600 miles). During this expedi- 
tion he contributed much to the determination of 
the geography of the Pamirs and decided the. 
Panja River to be the upper course of the Oxus, 
or Amu-Daria. His writings include chiefly 
papers in the journals of the Royal Asiatic 
Society and the Royal Geographical Society, 
and an English version of the Tarikh-i-Rashidi 
of Mirza Haidar (with E. D. Ross, 1897). 

ELIAS, Rabbi. See Wllna, Rabbi Elias. 

ELIAS LEVITA. See Levita. 

ELIE DE BEAUMONT, aTd' de bO'mON', 
Jean Baptiste Abmand Louis Leonce (1798- 
1874). A French geologist. He was born at 
Canon (Calvados) and educated at the Ecole 
Polytechnique and the Ecole des Mines in Paris. 
In 1823 he accompanied Dufr^noy and De Villiers 
on a scientific tour of England and Scotland. 
Many of the scientific observations made during 
this journey were embodied in the volume 
Yoyage mStallurgique en Angleterre (1827), of 
which Elie de Beaumont and Dufrenoy were 
joint authors. Elie de Beaumont was one of the 
founders of the geological survey of France and 
rendered valuable services in the publication of 
maps and descriptions of tlu‘ gcolog\ of that 
country. He also made an study of 

mountains, and it is in this connection, perhaps, 
that his name is best known to scientists. While 
his theory that mountain ranges of the same 
orientation are contemporaneous and formed by 
the same causes did not meet with general ac- 
ceptance, it was the means of attracting in- 
creased interest to this branch of geology. In 
its support he also collected and published much 
new information. In 1829 he was made profes- 
sor of geology at the Ecole des Mines, and in 
1835 he became a member of the Academy of 
Sciences. On the death of Arago (1853) he was 
selected to serve as perpetual secretary of the 
Academy. He was elected to membership in 
many foreign scientific societies, including the 
Academy of Berlin and the Royal Society of 
London. In 1852 he became, by decree, a Sena- 
tor of France. His best-known works are Legons 
de gSologie pratique (1847) and Notice sur le 
systdme des montagnes (1852). 

ELIGIUS, ^-lij'i-us. Saint, also called Eloi, 
or Eloysixjs (c.588-659). An artist and bishop 
of early France, the patron saint of goldsmiths. 
He was born near Limoges, about 688. He 
learned the gohKuiith's trade, was introduced 
at the court of Olotaire II, and became Master 
of the Mint under that King and his son and 
successor, Dagobert I (628-38). Both kings 
trusted him with important works, among them 
a chair of gold. He also made shrines, orna- 
ments for tombs, sarcophagi, etc. Eligius was 
a faithful and conscientious servant of his mas- 
ters and showed a strong inclination to piety. 
He gave liberally to the poor, founded religious 
houses, and was active against heretics. In 
time he became a priest, and in 640 was made 
Bishop of Noyon. After setting the affairs of 
his diocese in order, he made a missionary visit 
to the heathen of Flanders and Zeeland. HiS 
liie and works are in Migne, Patrologia Latina, 
Ixxxvii. 

ELIllTJ, S-liffiu or €l^-hu. One of the speak- 
ers in the Book of Job. In the prose introduc- 
tion to his four speeches, which occupy chap a. 
xxxii-xxxvii^ Jie is said to be a son of Barachel^ 
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the Buzite, of the family of Bam. The fact that 
his name does not occur among the friends of 
Job in the old prose story preserved as a pro- 
logue and an epilogue to the work indicates that 
the section ascribed to Elihu is a later supple- 
ment to the dialogues- This conclusion is amply 
sustained by the internal evidence. Though the 
author appears with an air of superior knowl- 
edge, as if a new solution of the riddle were to 
come from his lips, his arguments are precisely 
the same that have already been urged by the 
three friends. Even his language is reminiscent 
of their speeches. The most incisive and sympa- 
thetic criticism cannot make of the chapters a 
real contribution to the discussion or a work 
worthy of the pen of that inspired poet to whom 
we owe the dialogues. Only in his angelology 
does the author show a certain originality; but 
his views on that subject have no bearing on 
the great arguments of the book and clearly 
betray his later date. The weight of scholarly 
opinion is strongly against the authenticity of 
these speeches. Such critics as have recently 
attempted their rehabilitation have been largely 
influenced by the manifest possibility of greatly 
improving the text by conjectural emendation. 
Consult: Duhm, Das Buoh Sioh (Freiburg, 
1897) ; Budde, Das Buch Sioh (Gottingen, 
1896) ; Cheyne, '^Job/' in Encyolopcedia Bihliea 
(London, 1899); Peake, Joh (1904); Gibson, 
Booh of Joh (1905) ; Barton, Joh (1911) ; 
Schmidt, Messages of the Poets (1911); Stra- 
han, Book of Job (1913). 

ELI'^JAH (Heb. EHyahUy Yah we is God; in 
the Greek form, occurring in the New Testament, 
Elias), An Israelitish prophet. The 
story of Elijah is elaborately told, chiefly in 
connection with the reign of ^ Ahab ( 1 Kings 
xvii-xxi), but also in connection with that of 
Ahab’s successor, Ahaziah (2 Kings i— ii). This 
narrative is probably based, as is also the story 
of Elisha, on separate literary sources which 
lay before the compiler of Kings, and which 
contained a series of stories with legendary 
embellishments of the earlier prophets and seers 
that have been rather skillfully woven into the 
narrative of the kings of Israel and Judah. 
Elijah, whose home appears^ to have been in 
Gilead (though the reading 1 Kings xvii. 1 is 
not certain), may be designated as a devotee of 
Yahwe, who resented the < ■ of the 

Yah we cult with the worsh • K ' aanitish 

Baalim (see Baal), and whose fierce opposi- 
tion was brought to a climax by Ahab’s readi- 
nes*s, for political reasons, to introduce the cult 
of the Tyrian Baal into the domain of Israel. 
He represents the opposition to all Baal wor- 
ship brought to a focus through the step taken 
by Ahab in building a temple to Baal of Tyre 
as a symbol of the alliance, between Israel and 
the Tyrian kingdom that A\n5 brought about by 
the marriage of Ahab with Jezebel. 

Elijah is rather abruptly introduced by the 
writer as the uncompromising opponent of 
Ahab, to whom he declares that no rain or dew 
is to fall save at the prophet’s declaration. A 
famine ensnes, during which time Elijah is 
miracidou&ly fed by ravens. The famine in- 
creases, and at last Ahab is forced to yield and 
give his consent to a contest between Elijah 
and the prophets of Baal. The latter call upon 
Baal to send down the rain, hut in vain. When 
Elijah, however, appeals to Yahwe, lightning 
comes to consume the; bullock which the prophet 
had placfed on an alta^" soaked with water. By 


the order of Elijah the prophets of Baal are 
slain at the brook Kishon, and rain is sent by 
Yahwe. Such is the general character of the 
Elijah stories, all in^nded to illustrate the 
superiority of Yahwe over other gods. Ahab 
is represented as again led astray by Jezebel, 
who continues the opposition to Elijah. At 
times the latter is portrayed nigh unto despair; 
but he is encouraged by Yahwe, who appears to 
him in the ‘ 'rustling of the breezes,” and while 
threatening destruction to Israel promises es- 
cape to those who do not bow the knee to Baal, 
Even though the story of his life as given in 
the Bible be considered as having legendary and 
mythical features, we see in Elijah one of the 
most striking figures in Hebrew history — one 
whose attitude foreshadows important changes 
in the religious life of the people. He shares, 
however, many of the characteristics of the 
old-time seer, whose chief function it was to 
give oracles and to control the moods of the 
deity in whose service he stood. He wears a 
primitive dress — a robe of goat’s or camel’s hair 
with a leathern girdle. He is accompanied often 
by a guild of prophets, though at times he mys- 
teriously disappears and seeks the solitude of 
the wilderness. So, during the great famine, 
it is in the wilderness that ravens bring him 
bread and meat every morning and evening, and 
it is again in a solitary spot of the wilderness 
beyond Beersheba that his strength is miracu- 
lously restored to him through a cake and a 
emse of water that suddenly appear and which 
sustain him for 40 days. He is not connected 
with any sanctuary and holds no position at 
the court. His appearance is as sudden as his 
disappearance. His courage is unbounded, for 
those parts of the narrative which picture him 
denouncing King Ahab probably rest upon his- 
torical ground, even though details have been 
added to color the dramatic situation. ( See 
Ahab; Jezebel.) The transfiguration of Elijah, 
which takes place in the presence of his disciple 
Elisha (2 Kings ii. 11), may be a strange touch 
illustrating the admixture of myth and legend. 
A fiery chariot with fiery steeds descends from 
above, and Elijah rides in the storm to heaven. 
An old storm myth, in which the rolling of the 
clouds is taken as portraying the storm god 
himself riding in his chariot, may have been 
incorporated into the story of the old prophet. 
The mantle of Elijah falls from him as he as- 
cends, and it is picked up by Elisha. In this 
way the indication is given that Elisha is to 
continue the work of Elijah. See Elisha. 
Consult: The Commentaries on the Books of 
Kings by Klostermann, Benzinger, Kittel, Bur- 
ney, Skinner, Barnes, Wellhausen, Prolegomena 
(6th ed., 1905); id., Israelitische nnd jildi-sche 
Oeschiohte (7th ed., 1914) ; Gunkcl, Elias und 
Baal (1906); Erbt, EUa, Elisa, Jona (1907). 

ELIJAH. An oratorio by Mendelssohn (q.v.), 
first performed at Birmingham, England, Aug. 
26, 1846; in the United States Feb. 13, 1848 
(Boston). 

ELIJAH OF WILHA. See WxLHA, Babbi 
Elias. 

ELIM'IHAHT. See Detbbminahts ; Elim- 
ination., ‘ . 

ELIM'INA'TIOH (from Xat. elimina/re, to 
turn out of doors, from eo}, out + thresh- 

old ) . A process by which, from a number of 
statenaents^ concerning several quantities, a 
soj)uratc btatoment conocining each is obtained. 
In a larger sense it means the setting aside of 
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all extraneous considerations — of everything* not 
essential to the result. In algebra elimina- 
tion is the operation which causes a quantity 
or a letter common to two or more equations to 
disappear^ thus reducing a given system of 
equations to one of a less number of unknowns. 
If three unknown quantities, e.g., are to be 
found from three independent equations, the 
first step is to form from the three^ given equa- 
tions two new ones, so as to eliminate one of 
the unknown quantities. From, these two equa- 
tions another of the unknown quantities is 
eliminated, giving one equation of one unknown 
quantity, the value of which, is then found. In 
solving simultaneous linear equations, the sim- 
plest methods are those of addition (or subtrac- 
tion) and comparison (or substitution). In 
the former method the coefficients of the mi- 
known to be eliminated are made alike, or alike 
except in sign, and the two equations subtracted 
or added member to member, thus causing the 
unknown to disappear. In the latter ease each 
equation is solved for the chosen unknown in 
terms of the other unknowns, and these ex- 
pressions for the same quantity equated one to 
another. In complicated equations elimination 
becomes difficult and often impossible- Two 
methods for eliminating a single unknown from 
two consistent equations of any degree deserve 
special mention. The first, known as Sylvester’s 
dialytic method, will best be understood from 
an example; 

To eliminate x from the equations 

4* + ciix 4- «o’ ~ 0 

622^ 4“ 4“ ho == 0 

Multiplying the members of the first equation 
by x, and those of the second by x and suc- 
cessively, we have 

4 U2(r* 4 4* uo = 0 

4 4- Orisx = 0 

h2X® 4 hix 4 60 = 0 

4 4 ho27 ~ 0 

The eliminant of these five equations in 


a?*, af , af , 

, a? is 
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(See Detebminai^ts. ) 

This method may be applied to certain sys- 
tems of more than two equations. Euler also 
suggested an ingenious method, as follows: 

Given the equations 

F(a;) = naic* 4 Oarr® 4 o,iX 4 Oo = 0 
f(a/) = 6235* 4 hix 4 ho ~ 0 

These equations, being consistent, have a com- 
mon root, r. Hence, 

— = aaX® 4 4 

X — T 

|^ = /3i*+/3o 

Dividing lb esc equations member for mem- 
ber and equating tlie coefficients of like powers 
of a?, five equations are found, whose eliminant 
is the same as that given above. Consult: 
Muir, ^heory^ of Def&rminants (London, 1890) ; 
Burnside and Panton, Theory of Equations 
(Dublin, 1901) ; Dickson, Introduction to the 


Theory of Algebraic Equations (ISTew York, 
1903) ; Young, Monographs on Modern Mathe- 
matics (ib., 1911); Fourier, Die Aufibsung der 
bestimmten Hleichungen (Ger, ed. by Louvy, 
Leipzig, 1902). 

ELIO, a-le'5, Feaistcisco Javiee (1767-1822). 
A Spanish general. He was born at Pamplona 
and was educated at the Military Academy of 
Puerto Santa Marfa. He fought with distinc- 
tion in the w'ars in northern Africa and in the 
campaign with France (1793—1795) and on 
Sept. 9, 1807, recaptured Montevideo from the 
English and became governor of the city. Pe- 
ealled to Spain in 1812, he became commander 
of the army of Catalonia and Valencia, and 
was afterward (1813) appointed Governor and 
captain general of Murcia and of Valencia. He 
had scarcely begun his service when the Count 
of Cervelld, the oldest general in Valencia, re- 
ceived an order from the King for the arrest 
and execution of Elfo within 24i hours. Despite 
the fact that the order was signed by the min- 
isters, it was so incredibly unjust that the 
Count of Cervello, in agreement with three 
other generals, decided to postpone carrying 
out the instructions. The next day Elfo re- 
ceived an autograph letter from the King so 
eulogistic that there could be no doubt that 
the order was a forgery. Elfo believed it to be 
the work of the secret societies among the 
Liberals, and he became their uncompromising 
enemy. Afi ■■ ’!*“-• peace and order, he did 

everything f • * . » promote the interests of 

the ■ h ■' of Valencia and Murcia, aiding 
labor , ■ ■ ! ■ arts, beautifying Valencia City, 

< -■'j ■■ P H irrigation works and otherwise 
:• “ ■ !'./ agriculture, and irirro'ln. ^«Lr the 
• !' vaccination. Despii-^ al! T-'i-, as a 
consequence of his opposition to the Liberals, 
the storm burst upon him in 1822, and he was 
captured after the reestablishment of the con- 
stitution of 1812 and imprisoned by the insur- 
gents in the citadel, where, upon an attempt 
of the soldiery to effect his release, he was 
brought before a popular tribunal, sentenced to 
death, and executed. He died protesting his 
fidelity to his sovereign, who later decreed to 
his widow and children all the emoluments of 
the dead general and created his oldest son 
Marqu4s de la Lealtad. 

ELIOCBOCA. See Loboa. 

ELOCOT, Sib Chaeijejs KoETOir Edoeoumbe 
( 1864- ), An English Orientalist and edu- 

cator. He was educated at Cheltenham and at 
Balliol College, Oxford, and became a fellow of 
Trinity College. Oxford. In 1888-1904 he was 
in the British diplomatic service — at St. Feters- 
burg, Constantinople, Morocco, Bulgaria, Servia, 
Washington (1898, Secreta^ of Embassy), 
Samoa, and (1900-04) Zanzibar, and the East 
African protectorate. In 1906-12 he was vice 
chancellor of the University of Sheffield, and 
in 1912 he was chosen to be the first principal 
of the University of Hongkong, He wrote 
papers on marine zoSlogy and published: A 
Finnish (grammar (1890) ; TurTcey in Europe 
( 1900 ) ; The East Africa Protectorate ( 1905 ) ; 
Letters from the Far East (1907). 

ELIOTj Chables Wuxiam (1834-- ). 

An American educator of note. He was horn 
in Boston, Mass., graduated at Harvard College 
in 1853, was tutor in mathematics there from 
1864 to 1868, and was assistant professor of 
inathciTiatic<^ and chemistry m the Lawrence 
Scientific School of Harvard from T858 to TSCS. 
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The years 1863-65 he passed in Europe in the 
study of chemistry and in the investigation of 
educational methods, and from 1865 to 1869 he 
held the chair of analytical chemistry in the 
Massachusetts Institute of Technology, then 
newly founded. In 1869 he became the twenty- 
second president of Harvard. His accession 
marked an epoch in the history of the insti- 
tution. He forthwith began a remodeling of 
the curriculum on a liberal basis, broadly pat- 
terned after that of European universities. The 
elective system as known to American educa- 
tion was devised by him. His aim was to make 
this system, as conducted at Harvard, not less 
strict in its requirements, but more inclusive 
in its privileges, than that traditionally asso- 
ciated with the American college. He became 
an acknowledged authority on higher education, 
and his annual reports have been regarded as 
important in the study of problems connected 
with the subject. He also became widely known 
as an occasional speaker and a writer on edu- 
cational and other topics. He retired from the 
presidency of Harvard University in 1909 and 
thereafter devoted himself to the cause of in- 
ternational peace. He was made an officer of 
the Legion of Honor and a grand officer of the 
Crown of Italy, received the Imperial Order of 
the Rising Sun (first class) and the Royal 
Prussian Order of the Crown (first class) in 
1909, and was elected a corresponding member 
of the Academy of Moral and Political Sciences 
of the French Institute, a fellow of the Ameri- 
can Academy of Arts and Sciences, and honor- 
ary president of the Kational Conservation As- 
sociation. In 1913 he declined the ambassador- 
ship to Great Britain, offered him by President 
Wilson. In 1914-15 he was president of the 
American Association for the Advancement of 
Science. His publications include : The Gom^ 
pendious Manual of Qualitative Chemical Analy^ 
aia (with F. H. Storer, 1869; 16th ed., as re- 
vised by Nichols and re-revised by Lindsay, 
1892) ; The Working of the American Demoo 
racy, an address (1888) ; American Contribur 
tions to Civilization, omd Other Essays (1897) ; 
B^cational Reform : Essays and Add/r esses 
(1898) ; More Money for the Public Schools 
(1903); John alley (1904); Four American 
Leaders (1906); The Durable Satisfactions of 
Life (1910). 

ELIOT, Geoege (1819-80). The pseudonym 
of Mary Ann Evans, generally recognized as the 
foremost of English women novelists. The Evans 
family, orbjlnally Welsh, was of sturdy, middle- 
class stock. Jitr grandfather, George Evans, 
was a carpenter and builder in Derbyshire. Her 
father, Robert, bred to the same business, seems 
to have been a man of uncommon vigor, both 
physical and mental, with an inborn knowledge 
of valuations that won him high repute as a 
land agent. In this capacity he was engaged by 
Mr. Francis Newdigate to take charge of Ms 
Arbury estate in Warwickshire, and h^e, at 
South Farm, George Eliot, the third child by 
Ms second Wife^ was born, Noy. 22, 1819, in 
the heart of that stolid farming life of^ the 
English midlands which she was later to mirror 
ba(3c so faithfully. The details of the author’s 
early years, her companionships, her physical 
surroundings^ and mental growth, might easily 
be filled in from her writings, since' few novelists 
have drawn so freely from their own personal 
and intimate experiences- The chief landmarks 
of the neighborhood can readily be identified in 


her earlier volumes. Arbury Court is the 
“Cheverel Manor” of Mr. aifiVs Love Story; 
the town of Nuneaton is the 'Milby” of Janefs 
Repentance; and its suburb, Chilvers Coton, 
figures as “Shepperton” in Amos Barton. Her 
family are admittedly the prototypes of the 
Dodsons in The Mill on the Floss; there is 
much of her brother Isaac in the Tom Tulliver 
of the same novel; and critics have traced a 
resemblance between her father and Caleb Garth 
in Middlemarch, and have identified her mother 
with the inimitable Mrs. Poyser in Adam Bede. 
These analogies must not be pushed too far, 
but that George Eliot’s own personality is set 
forth in the character of Maggie Tulliver there 
can be no doubt. As a piece of unsparing self- 
revelation, a searching analysis of a child’s 
moods and emotions, it can hardly he equaled. 
In Maggie she has drawn herself as an impetu- 
ous, proud, and highly sensitive child, with an 
instinct for passionate devotion to some one 
person — an instinct which throughout her life 
was vital in her. Like Maggie, too, she was 
not a precocious child, preferring play to study, 
and with difficulty learning to read. It must 
be admitted that at this time her stock of 
books was not altogether inspiring, among them 
being Msop^s Fables, Joe Miller’s Jest-Book, 
and Defoe’s History of the Devil; but she also 
read The Pilgrim^s Progress, Rasselas, and 
Waverley and other novels of Scott. The local 
schools of Nuneaton supplied her early needs, 
and increased in her the strong religious and 
evangelical bent which characterized her youth, 
but the important formative years from 12 to 
15 were passed at a school in Coventry. Her 
mother’s death in 1836, devolving upon her 
much of the care of the farm, interrupted her 
studies temporarily. Yet she soon found means 
to gratify her awakened thirst for knowledge, 
studying JiTrx.i'g other subjects Italian, German, 
Greek, and Laiin, though so assiduously and 
unsystematically that at the age of 19 she could 
describe her mind as ^^an assemblage of dis- 
jointed specimens of history, ancient and mod- 
ern, scraps of poetry picked up from Shake- 
speare, Cowper, Wordsworth, and Milton, mor- 
sels of Addison and Bacon, Latin verbs, geom- 
etry, entomology, and chemistry.” 

When George Eliot was 21, her father’s re- 
tirement from business and his removal to 
Coventry brought a momentous change into her 
life. Hitherto she had stifled in the intellectual 
isolation of dull, monotonous farm life. Hence- 
forth her mental horizon was destined to grow 
steadily broader. At Coventry she met George 
Bray, the author of an Enquiry Concerning the 
Origin of Christianity, which profoundly af- 
.fected her religious views. In the first enthu- 
siasm of her new convictions she ceased to at- 
tend church — an attitude of open, aggressiveness 
which almost led to a serious breach with her 
father. But friends effected a reconciliation, 
she agreed to attend services once more, and 
for the remainder of her life maintained a con- 
sistent tolerance towards the sincere beliefs of 
others, even when she regarded them as mere 
superstitions. It was through George Bray 
that she was led to undertake, her first serious 
literary work, a translation, which a friend of 
Bray’s had begun and discontinued, from the 
German of Strauss’s Life of Jesns. The task 
absorbed her for two years, though it seems 
to have bored her sadly towards the end, and 
at times she revolted from her author’s atti- 
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tilde. In 1846, when her translation appeared, 
she declared herself “Strauss-sick” — it had 
made her ill to dissect the beautiful story of 
the crucifixion. 

George Eliotts life as an author, from the 
appearance of the Strauss translation to the 
day of her death, may conveniently be divided 
into three periods — the first extending down to 
her union with 3Mr. Lewes in 1853; the second 
and third covering respectively her earlier and 
later novels, sharply divided by the production 
of Romola (1863). Her father's death in 1849 
leaving her free, she made her first visit to the 
Continent, spending eight months in Geneva. 
A review of Mackay's Progress of the Intellect^ 
which appeared in the Westminster Review 
(January, 1851) soon after her return, re- 
sulted in her appointment as assistant editor 
of that review, as reorganized by Mr. Chapman. 
Through the Review she came in contact with 
many of the chief literary lights of the period, 
with Froude and J. S. Mill, Theodore Parker 
and Harriet Martineau. But “her brightest 
spot is the deliciously calm new friendship that 
Herbert Spencer gives her,” and it was through 
the latter that she met George Henry Lewes, 
with whom, in July, 1854, she formed a union 
which he and she r%arded as matrimony. 

To what extent an open disregard for accepted 
conventions may be excused by an honest belief 
in the integrity of one's own purpose can prob- 
ably never be decided. It is certain that George 
Eliot felt deeply the censure of relatives and 
friends, yet at the same time she was firm in 
her conviction that her acts were justified, A 
legal marriage was impossible, since Lewes al- 
ready had a wife living, from whom he was 
separated under circumstances that precluded 
the possibility of a divorce. But that both 
Miss Evans and Lewes regarded their union as 
possessed of all the solemn force of a lifelong 
tie there can he no doubt. Equally certain 
is it that whatever fame George Eliot achieved 
as a novelist, she owed in the first instance to 
the I rw <)iiiMgrm''‘rit and unswerving faith of 
Lewe'-, Whothor Ids influence in the working 
out of specific details of plot was always for 
the best may be questioned; but it is more than 
likely that without the stimulus of his belief 
in her powers her first novel would never have 
been written. 

The Sad Fortunes of the Rev. Amos Barton^ 
her first essay at fiction, appeared in Black- 
wood*s Magazine in 1857 and was followed by 
Mr, GUfU^s hove Story and Janet’s Repentance, 
afterward united in a single volume, Scenes of 
Clerical Life (1858). The volume evoked warm 
praise from many sources, notably from Thack- 
eray, who thought the author was a man. 

The personal side of O(org< Eliot "'t life during 
the years following her discovery of her real 
talents may be summed up briefly. They were 
years of strenuous work, handicapped by a frail 
physique and brightened by pleasant summers 
in Germany, a few weeks in Florence in 1860 
and 1861, gathering material for Romola, and 
a trip to Spain in 1867, in search of local color 
for The Spanish Gypsy. In November, 1878, 
the death of Mr. Lewes came a- u <ru'-lii*'ir 
blow, but she found congenial ('■■'i.-up{»non in 
planning and founding a studentship in his 
memory, Mr. John Walter Cross, who had 
long be^^on intimate terms with the Leweses, 
now became a eonatant visitor, and in the spring 
of 1880 George' Eliot - Consented . to marry him. 


the marriage taking place on May 6. At this 
period she could write, “Deep down there is a 
river of sadness, but this must always be with 
those who have lived long — and I am able to en- 
joy my newly reopened life.” She was not 
destined to enjoy it long. A serious illness in 
the autumn, followed by a relapse early in 
December, exhausted her vitality, and she died 
on the 22 d of that month. 

Which of her novels represents the culmina- 
tion of George Eliot's powers is likely to remain 
a subject of controversy. Some critics will 
share with Mr. Oscar Browning the belief that 
her genius was of steady and uniform growth, 
reaching its greatest height in her last work, 
Daniel Deronda (1876). Others, like Sir Leslie 
Stephen, will continue to believe that nothing 
she produced subsequent to Silas Marner 
(1861) equals the volumes that preceded it. 
There will always be a select few who will look 
upon that remarkable tour de force, Romola 
(1863), as the turning point in her career; 
while the volume which has steadily enjoyed 
the widest popularity with the general reader 
is Adam Bede (1859). This last-mentioned 
story was suggested by an anecdote related to 
the author by an aunt, a Methodist preacher, 
who once passed a night in prayer with a girl 
condemned for child murder. The aunt became 
the Dinah Morris of the story and, at the sug- 
gestion of Lewes, was made the centre of in- 
terest from first to last — a change which more 
than one critic has censured. The lasting merit 
of this book, as of The Mill on the Floss 
(1860), which followed it, is less in the plot 
than in the marvelous alchemy which trans- 
forms the narrow, humdrum lives of dull-witted 
farming folk into vital pictures full of sympa- 
thetic appeal. The Mill on the Floss is some- 
times pronounced an ill-proportioned piece of 
work, and the author herself admitted that 
her memories of childhood days lured her into 
unduly amplifying the earlier part. Yet it is 
the commonplace and wholly natural chatter of 
the Dodsons and Gleggs and Tullivers, the child- 
ish joys and sorrows of Maggie, her quarrels 
with Tom, her father's sympathy with his 
“little wench,” that are remembered long after 
the later chapters of error and renunciation 
have grown dim. Romola was George Eliot's 
most ambitious work. It was an attempt to 
work out some deeply interesting ethical prob- 
lems, not in the familiar atmosphere of her Eng- 
lish midlands, but in the Florence of Savonarola 
and the Renaissance. The task demanded an 
amount of special research that was exhausting. 
She herself said of it that she began it as a 
young woman and finished it as an old one. It 
has sometimes been called the greatest historical 
novel ever written; and if profound erudition, 
a noble theme, and a fertile play of imagination 
are the first tests of an historical novel, this 
praise is justified. Yet it was not a commer- 
cial success when it appeared during 1862-63 
in the Oornhill Magazine, which had paid 
£7000 for the serial rights; and critics most 
familiar with Italian life, such as Browning, 
Rossetti, and William Story, frankly said that 
they could not read it, because, in spite of the 
erudition, the book as a whole did not ring 
true. Middlemarch (1872), which represents a 
return to the author's earlier field, has had its 
share of champions. It. has sometimes been 
fined as a great prose epic of English provincial 
life, a huge picture of the manners and customs 
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of social strata a degree or two higher up than 
the Dodsons and the Poysers. Like real life, 
it is composite, an intricate fabric of many in- 
terwoven stories. Yet the principal actors — 
Dorothea and Casaubon, Hosamund and Lyd- 
gate — stand out distinct, familiar portraits in 
the permanent gallery of characters in English 
fiction. The fiercest controversy of all has been 
waged over Daniel Deronda (1876). It has 
been stigmatized as a tendency novel, the strong- 
est proof of Lewes’s pernicious influence. Th^e 
characters have been pronounced severally and 
collectively unreal. Mordeeai has been declared 
a bore, and his dream of restoring the Jewish 
nationality chimerical. Deronda himself is 
“an amiable monomaniac and prosy moralist.” 
Yet other critics have seen in it “a work as far 
superior to Adam Bede as Hamlet is superior 
to Much Ado About Nothing/^ an effort to scale 
the loftiest heights and sound the lowest depths 
of human nature, and, conceding the impossi- 
bility of the task, have recognized the nobility 
of the partial failure. 

George Eliot’s serious claims to reeomition as 
a poet rest almost wholly upon one long dra- 
matic poem, The Spanish Gypsy (1868). The 
motive is a young girl’s renunciation of happi- 
ness when, on the eve of marriage, she learns 
that her father is a gypsy, who is about to 
found a g^sy nation in Africa and requires 
her to sacrifice lover, country, and religion, in 
order to join him. The verse, however, is at 
best not of a high order, and the plot lacks 
common sense. In 1869 she published Agatha, 
a poem, and in 1876 Jubal and other Poems, 
Whatever popularity she has as a poet rests on 
the verses “0 may I join the choir invisible.” 
The first collected edition of her works was 
made in Edinburgh and London, 1878-80. An 
excellent recent edition in 25 vols. was pub- 
lished in Boston, Mass., in 1908. Consult: 
Haton, George Eliot in Derbyshire (London, 
1876) ; George Eliofs Life as Belated in her 
Letters and Journals, arranged and edited by 
her husband J. W. Cross (3 vols., ib., 1885) ; 
Parkinson, Scenes from the George Eliot Coun- 
try (Leeds, 1888) ; James, Partial Portraits 
(London, 1888) ; Blinde, George Eliot (ib., 
1883) ; Dowden, Studies in Literature (ib., 
1878) ; Browning, Life of George Eliot (ib., 
1802) ; Harrison, The Choice of Books (ib., 
1896) ; Stephen, George Eliot (Hew York, 1902) ; 
Mottram, The True Story of George Eliot in 
Relation to Adam Bede (London, 1905) ; 
Brownell, English Prose Masters (New York, 
1909) ; Deakin, The Early Life of George Eliot 
(Manchester, 1913). 

ELIOT, or ELIOTT, GEORGE Axjgustxjs. See 
Heatheield, George Augustus Eliot, Baron. 

ELIOT, Sib John (1592-1632). An English 
patriot and statesman, born at Port Eliot, 
Cornwall, April 20, 1592. He spent three years 
at Exeter College, Oxford, where, however, he 
did not take a degree, and after studying law 
traveled on the Continent, where he became 
friendly with George Villiers, afterward Duke 
of Buckingham. At the age of 22 he entered 
Parliament and at 27 was made vice admiral 
of Devon, in which office he captured Nutt, a 
famous pirate, whose depredations were a con- 
stant infliction upon the commerce of the south- 
ern coast. By bribery Nutt obtained his release 
and continued his depredations, while Eliot was 
imprisoned, on false charges, for four months 
in the Marshalsea. He received popular sym- 


pathy and immediately upon his release, in 
1624, was returned to Parliament, where, dur- 
ing the first three parliaments of Charles I, with 
Pym, Hampden, Selden, and Coke, he was the 
foremost leader in resisting the encroachments 
of the crown. He brought forward the idea of 
the separation of the different departments of 
government, which was later concretely expressed 
by Montesquieu. He spoke boldly against the 
venality of the ministry and the unwarranted 
foreign policy of his former friend Buckingham 
and urged Parliament to withhold supplies until 
an account was given of the money already 
voted. In 1625 he was instigator and leader 
of an attempt to impeach the Duke of Bucking- 
ham. He promulgated the theory of a responsi- 
ble ministry. For comparing Buckingham to 
Sejanus he was imprisoned in the Tower in 
1626, but the Commons compelled his release 
and exonerated him by special vote. He suf- 
fered another short imprisonment for petition- 
ing the King against forced loans and later 
received sentence of outlawry. These persecu- 
tions only increased his popularity, and, though 
strenuously opposed by the court, he was again 
returned to Parliament in 1628. He took part 
in drawing up the Petition of Bight and on the 
last day of that Parliament directed Holies and 
Valentine to hold the Speaker in the chair by 
force, while he read a protest against tonnage 
and poundage and other taxes and acts un- 
authorized by Parliament. Being summoned 
before the Council, with Holies, Selden, Valen- 
tine, and others, he refused to answer for his 
acts in Parliament except to Parliament itself 
and was confined in the Tower, with his fellow 
members, for more than two months, until popu- 
lar indignation compelled the King to bring 
him to trial. The offenders were heavily fined 
and sentenced to be imprisoned during the 
King’s pleasure, and not to be released until 
they had given security for good behavior, sub- 
mitted to the King, and a 1 'bj ’ their 
offenses. The confinement o'* I ■ (■.mi- was 
greatly relaxed until they were all released, but 
Eliot could make no conscientious submission. 
The rigor of his imprisonment was increased, 
and his health suffered. His simple and manly 
petitions for temporary release were ignored, 
and he was allowed to sicken and die after two 
years’ imprisonment, on Nov. 27, 1632. His 
death contributed largely to the downfall and 
execution of Charles. During the Common- 
wealth Eliot’s sentence of conviction was re- 
versed by act of Parliament. His writings in- 
clude; The Monarchy of Man (1879) ; Aw 
Apology for Socrates, his own defense (1881); 
Negotium Posterorum, an account of the Parlia- 
ment of 1625 (1881); De Jure Majestatis 

(1882) ; the Letter-Book of Sir Joh'n Eliot 
.(1882). Consult John Forster, Life of Sir 
John Eliot (2d ed., London, 1871), and Gardi- 
ner, History of England, vols. v-vii (ib., 
1893-95). 

ELIOT, John (1604-90). A clergyman and 
missionary of Boxbury, Mass., known as "tjie 
A politic to the Indians.” He was born at Wid- 
ford. irerlford^hiro, England, in 1604. He was 
educated at Jesus College, Cambridge. Influ- 
enced by Thomas Hooker, lie became a non- 
conformist, and went to Boston in 1631. For a 
year he preached in the church of Mr. Wilson 
in Boston, and in 1632 became settled as 
“teacher” of the church in Boxbury. He re- 
mained there the rest of hit- lib'. Ho acquired 
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the language of the Pequot Indians from a 
young native taken prisoner in 1637. He first 
preached before the Indians without an inter- 
preter at Nonantum, now Newton, about 5 miles 
west of Boston, on Oct. 28, 1646. This was the 
]i, i.'nT.i‘,Lr (if years of toil for the conversion of 
\\\K I'dhr'-, during which Eliot traveled north- 
ward to the Merrimae River and into the south- 
eastern part of Massachusetts and suffered many 
hardships of weather, travel, and opposition 
from the native sachems and priests. It was 
Eliotts policy to separate his converts from 
their old life and gather them into communities 
of “praying Indians.” Such a settlement was 
made at Natick in 1651, and an Indian church 
organized there in 1660. He subsequently or- 
ganized 16 such settlements. A “Society for 
the P*' ■ ■» of the Gospel Among the In- 

dians” was lormed in London in 1649 and 
annually sent Eliot a sum of money to supple- 
ment the salary he received from the church 
at Roxbury. The outbreak of King Philip’s 
War in 1675 interrupted the work and broke 
up the settlements of Christian Indians, but the 
latter rendered valuable service to the Colonists 
during the war. Eliot’s CatecKisTYi, the first 
book printed in the Indian language, was pub- 
lished in 1653. His translation of the Bible 
was completed in December, 1658; the New 
Testament was published at Cambridge, Mass., 
in 1661, the Old Testament in 1663. It was 
the first Bible printed in Ajmerica. A revision, 
in preparing which he had the assistance of the 
Rev. John Cotton, of Plymouth, was printed in 
1680-85. His Indian Grammar Begim was 
printed at Cambridge in 1666. Of his Indian 
Primer (1669) the only complete copy known 
to exist is in the library of the University of 
Edinburgh. Other primers, catechisms, and 
translations of religious works for the Indians 
were prepared by Eliot. He assisted in pre- 
paring the famous “Bay Psalm-Book” (1640) 
and wrote several works in English. His Chris- 
tian Oommcm/wealthj or the Civil Polity of the 
Rising Kingdom of Jesus Christ, published in 
London in 1659, was criticized as containing 
seditious sentiments. After the Restoration the 
Governor and Council of Massachusetts required 
him to retract some of his statements. Eliot 
was a man of attractive personality, simple in 
life and manners, and kind in temper. He died 
at Roxbury, May 21, 1690. Consult: Erancis, 
John WUot, the Apostle to the Indians, in “Li- 
brary of j^erican Biography,” vol. v (Boston, 
1836) ; Winsor, Memorial history of Boston, 
vol. i (Boston, 1880-81); Walker, Ten New 
England Leaders (New York, 1901). 

ELIOT, Samtiesl (1821-98). An American 
educator and historian. He was born in Boston, 
graduated at Harvard in 1839, and spent some 
years in study and travel in Europe. In 1856-* 
he became professor of history and political 
science at Trinity College, Hartford, Conn., and 
from I860 to 1864 was president of the same 
institution- Prom 1870 to' 1873 he was a lec- 
turer on history at Harvard, from 1873 to 1876 
was head master of the Girls’ High School in 
Boston, and from 1876 ^ to 1880 was superin- 
tendent of the Boston public schools. As presi- 
d^t of the American Social Science Association, 
he yis active in the first organ izckl movement 
for the reform of the chi I serrice in 1869. He 
is the author of numerous historical works, 
among which are The Ancient Romans (1853) 
and The Early Christians (1853), forming the 


first two parts of a projected Eistory of Liberty y 
A Manual of United States History between the 
Years 1T92 and 1850 (1856, 1873); Life and 
Times of Savonarola (1856) ; Poetry for Chil- 
dren (1879) ; Stories from the Arabian Nights 
(1879); Selections from American Authors 
(1879). 

ELIOT, Samuel Atkins (1862- ). An 

American Unitarian clergyman, son of Charles 
W. Eliot. He was born at Cambridge, Mass., 
graduated from Harvard in 1884 and held pas- 
torates at Denver, Colo. (Unity Church, 1889— 
93), and Brooklyn, N. Y. (Church of the 
Saviour, 1893-98). Prom 1898 to 1900 he was 
secretary of the American Unitarian Associa- 
tion, and in 1900 he became its president. He 
wrote A Eistory of Cambridge, Massachusetts, 
1630-1913 (1914) and contributed to the New 
International Encyclopedia. 

ELIOT, Sir Thomas. See Elyot. 

ELIOTT, George Augustus. See Heath- 
field, George Augustus Eliot, Baron. 

ELHPAN'DUS. See Adoptian Controversy. 

EL'IPHAZ. One of the friends of Job. He 
is described in Job ii. 11 as a Temanite. The 
reputation for wisdom of the Edomites probably 
accounts for the choice of a native of the 
Edomitish district of Teman as the leader of 
the three friends. In the dialogues his speeches 
are characterized by a certain courtly dignity, 
kindliness of judgment, and grace of style not 
so marked in the other interlocutors. His ap- 
peal to the authority of revelation and his gen- 
eral attitude are best reflected in the classical 
description of his vision in the night (Job. iv, 
12-21). See Job. 

EOIilS (Lat., from Gk. ’HXtsr, Elean 
Valis; connected perhaps with Lat. vallis, 
valley). One of the ancient divisions of the 
Peloponnesus, bounded north and northeast by 
Achsea, east by Arcadia, south by Messenia, and 
west by the Ionian Sea. It was originally 
divided into three districts — Coele (or Hollow) 
Elis, Pisatis, and Triphylia. Of these the first 
named occupied the northern part and was by 
far the largest and most valLuable, comprising 
the fertile plains watered by the Peneus and 
the Ladon, and producing excellent crops of 
wheat, cotton, and flax; while the pastures 
by the river banks reared cattle and horses 
of proverbial excellence. Pisatis, in the ceur 
tral portion, is drained by the Alpheus and 
is separated from Coele Elis by Mount PholoS, 
a spur of Erymanthus. The low grounds of 
this division possess great natural fertility. Its 
southern border was the Alpheus, at whose junc- 
ture with the Cladeos was situated the great 
sanctuary of Olympian Zeus. (See Olympia.) 
South of the Alpheus was Triphylia, a continua- 
tion of the Arcadian hill country.* Pisatis and 
Triphylia were subject districts, the ruling 
Eleans, or Epeians, dwelling on their fertile 
estates in the north. Though Elis had no natu- 
ral strongholds and few fortified towns, it yet 
suffered little from war before the end of the 
fifth century b.c.-— an advantage due in part to 
the sacred character of the country as the seat 
of the greatest of the national festivals and in 
part to its political situation, for the Elean 
oligarchy which controlled the cities early united 
the state to the Spartan League. During the 
Peloponnesian War, however, the Athenians har- 
ried the coasts; and from that time the fertile 
territory was frequently plundered. The inhab*- 
itants seem to have been unwarlike, and were 
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accused by the other Greeks of being addicted 
to lying, drunkenness, and licentiousness. Their 
prerogative of holding the Olympic games gave 
the Eleans a prestige which they continued to 
^njoy in greater or less degree till the games 
themselves were suppressed by the Emperor The- 
odosius in 394 A.D. Elis, now Kaloskopi, the 
capital of Elis, stood on the Peneus, and after 
its extension in 471 E.c., through the incorpora- 
tion with it of various villages, became one of 
the important cities of Greece. Here were the 
three gymnasia in which all the competitors at 
the Olympic games were obliged to train for a 
month before the games at Olympia. Since 1899 
Elis has formed a nomarchy of the Kingdom of 
Greece, the capital being Pyrgos. Consult 
Leake, Travels in the Morea (London, 1830), and 
Curtius, Peloponnesos (Gotha, 1852). 

Elil'SHA (Heb., Elisha, God is deliverance). 
A prophet of Israel, who continued the move- 
ment of Elijah against the Baal cult. The 
story of his career is told in 2 Kings ii, ix, xiii, 
as follows: He was the son of Shaphat and 
lived at Abel-meholah, where until his call he 
was a farmer (1 Kings xix. 19). While at 
Horeb, Elijah is told to appoint Elisha his suc- 
cessor; this he does by throwing his mantle over 
him, whereupon Elisha sacrifices the oxen with 
which he was plowing, and follows Elijah. Dur- 
ing the life of his master nothing is heard of 
Elisha until immediately before Elijah^’s death. 
Elisha follows him from Bethlehem to Jericho 
and then across the Jordan, which Elijah divides 
with his mantle, and as Elijah is taken up he 
receives the mantle of his master (2 Kings 
ii. 13). Elisha also divides the Jordan and 
comes to Jericho, where he heals the poisonous 
waters (2 Kings ii. 19-22), On the road to 
Bethlehem he is met by children who laugh at 
him for his bald head. He curses them, and 40 
of their number are devoured by two she bears 
(2 Kings ii. 23-25), He severely rebukes Je- 
horam and refuses to speak to him, but proph- 
esies for the sake of Jehoshaphat (2 Kings iii). 
A wife of one of the sons of the prophets com- 
ing to Elisha for aid, he performs the miracle 
of the oil (2 Kings iv. 1-7) and restores to 
life the son of another woman who has befriended 
him (2 Kings iv. 8 “t 37). Another miracle like 
that performed at Jericho was the removing of 
the poison from the food prepared by the sons 
of the prophets (2 Kings iv. 38-41). Still an- 
other miracle is the making 20 loaves of bread 
serve 100 men (2 Kings iv. 42-44). He cures 
Naaman of Syria of his leprosy and refuses to 
take any return for it and curses his servant 
Gehazi for bjuincr ifikon a present (2 Kings v). 
He strikes tiio >\riaii army with blindness, but 
sends them away in peace after he has brought 
them to 8amaria (2 Kangs vi 8-23). When he 
•aecs Hazacl, he knows at once the suffering that 
will be brought on Israel, but still tells Hazael 
that he will be king <2 Kings viii. 7-15). To 
fulfill the prophecy of. Elijah, Elisha sends a 
prophet to anoint Jehu, who promptly kills the 
family of Ahab and takes the throne (2 Kings 
ix) . before his death Elisha ‘ is visited by 
Joash and predicts three victories against the 
Syrians (2 Kings xiii. 14-19). Even after his 
deaith Elisha performs miracles; a body thrown 
upon hi’s bones revives and stands up (2 Kings 
xiii. 20-21)'. 

The character of the Elisha stories, it will be 
seen, is very much the same as that of those 
told of Elijah. Both perform miracles, restoring 


dead persons to life, striking the living with 
disease, predicting victories or disasters, and the 
like. While not so rugged as Elijah, he sur- 
passes the latter in the political influence that 
he exercises. The narrative clearly indicates a 
progress towards the recognition of Yahwe to 
the exclusion of the Baal cults, so that Elisha’s 
path is considerably smoother, owing to the an- 
tecedent activity of Elijah. Consult Dodds, 
Elisha the Man of God (1904), and Erbt, Elia, 
Elisa, Jona (1907). 

ELIS'SA, See Dedo. 

ELIX^'IK (Fr. 4hccir, OF., Sp. elixir, from Ar. 
al iksir, the philosopher’s stone, probably from 
Gk. ^p6s, £»eros, dry, less plausibly from Ar. 
hasara, to break). A term in pharmacy, applied 
to various preparations, consisting mostly of 
solutions of aromatic and bitter vegetable sub- 
stances in spirits of wine. The term ^'tincture” 
is now more common. Elixir of vitriol, or aro- 
matic sulphuric acid, is prepared from fluid 
ounces of sulphuric acid, 10 fluid ounces of recti- 
fied spirit, Vo, ounce cinnamon in powder, 1 ounce 
ginger in powder. While elixirs are made in 
great variety, but three are official in the United 
States Pharmacopoeia : Elixir Aromaticum, Elixir 
Adjuvans (both flavorings), and Elixir of Qui- 
nine, Iron, and Strychnine. See Chemistey, 

ELIZABETGrKAI), y€-le'sa-bgt-grad'. See 
YELIZ AVETGRAD . 

ElilZ'ABETH. A city and the county seat 
of Union Co., N. J., 12 miles by rail southwest 
of New York City, and 4 miles south by west of 
Newark, on the Elizabeth River, Staten Island 
Sound, and on the Central of New Jersey, the 
Pennsylvania, and the Lehigh Valley railroads 
(Map: New Jersey, D 2). Elizabeth has steam- 
boat connection with New York, and its ship- 
ping facilities by land and water are extensive. 
Its port is accessible to vessels drawing 25 feet 
at low water and it receives large quantities of 
coal and iron brought by rail from the Pennsyl- 
vania mines for reshipment. The principal in- 
dustrial establishments are sewing-machine 
works, oil refineries, foundries, chemical works, 
leather and rubber works, shipbuilding plants, 
and manufactories of wire and cable, tools, 
electro motors, castings, machinery, and bronze 
powder. The value of the' combined output 
of the industries in 1909 was $29,147,000. Eliza- 
beth is the suburban home of many New Yorkers, 
is laid out with broad and well-paved streets, 
and has several parks and many fine residences. 
It contains also a public library, three hospi- 
tals, an orphan asylum, and a splendid higb- 
school building. 

The city has several places of historical inter- 
est. It was settled in 1064 by a oosripfui^ from 
Long Island, and on May 26, 1608, the first 
General Assembly of New Jersey convened here. 
Elizabeth was the capital of the Colony from 
1755 to 1757 and suffered greatly during the 
Revolution. It was chartered as the ‘“Borough 
of Elizabeth” in 1789, incorporated as a town 
in 1796, and received a city charter in 1855. 
The city’s receipts in 1913 amounted to $2,211,- 
200; its expenditures were $2,127,900, the chief 
items being: police, 8106,000 : fire, 887.000; edu- 
cation, 8280,000. Tlie College of New Jersey, 
founded here in 1746, later developed into Prince- 
ton University. Alexander Hamilton and Aaron 
Burr spent part of their early lives at Eliza- 
beth. There are many fine types of architecture 
of the Revolutionary period still standinsr- Pop., 
1890, 37,764; 1900, 5‘2,130; 1910, 73,409; 1914 
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(U. S. est.), 82,411. Consult Hetfield, History 
of Ehzal)efli (New York, 1868). 

ELIZABETH (1533-1603). Queen of Eng- 
land. She was the daughter of Henry VIII and 
the unfortunate Anne Boleyn and was born Sept. 
6, 1533. While she was yet in her third year, 
her mother was beheaded. After the mother's 
execution Elizabeth was sent to the country, 
where the greater part of her early youth was 
spent. When Catharine Parr became Queen, 
Elizabeth, who was a favorite with her, was 
more often seen at court; but for some unknowm 
cause she incurred her father’s displeasure and 
was again sent to the country. Her father died 
when she was 13 years old. During the reign 
of her brother, Edward VI, her life passed 
quietly and peacefully. She was then remark- 
able for great demureness, so that Edward used 
to speak of her as his “sweet sister Temper- 
ance.” Her Protestantism, and the court which 
was paid to her by the Protestant nobility, 
caused uneasiness to Edward’s successor, Mary, 
and her Council- At her sister’s command she 
conformed to the Roman Catholic faith, but the 
insincerity of the conversion imposed upon no 
one. On the pretext of having been concerned in 
Wyatt’s rebellion, she was sent in 1554 to the 
Tower. The warrant for her execution was at 
one time prepared, but her popularity saved her, 
as her sister’s advisers feared an uprising if 
Elizabeth were put to death. Nevertheless for 
some time longer she was kept a prisoner at 
Woods! ■ k. Dii"i! the remainder oi Mary’s 
reign i' occasionally at court, 

resided chiefly at her residence at Hatfield House 
in Hertfordshire. 

When Mary died, Nov. 17, 1558, Elizabeth was 
25 years of age. Her accession was welcomed 
alike by Catholics and by Protestants. She then 
began, amid dangers and difficulties, a reign 
which, contrary to the expectation of all, was of 
unexampled length and prosperity. It would 
be wrong not to attribute to her influence some 
effect in producing the great changes which dur- 
ing the next 44 years took place in England; 
but so far as these changes were not produced 
in the natural course of the development of the 
nation’s power, and so far as they bear the mark 
of an individual mind, they bear much more 
the impress of the bold yet cautious judgment 
and clear intellect of her great minister, Cecil, 
than of Elizabeth. The essentially Protestant 
character of her policy was shown at the very 
b'-ginn'iig of hk-r rei^, and in consequence of 
T'li- a I’l'li'-r.im majority was returned to her 
first Parliament. In 1559 a new Act of Suprem- 
acy was passed. In 1560 Elizabeth concluded a 
treaty of alliance at Berwick with the Scottish 
Reformers, who were joined by an English force. 
The Thirty-nine Articles of the Church of Eng- 
land were published in 1563. 

The policy of Elizabeth’s ministers, on the 
whole, was one of peace and economy. No war 
was undertaken in her reign for the sake of 
territorial conquest. To strengthen her own 
throne, Elizabeth assisted the Protestants in 
Scotland, in Prance, and in the Low Countries; 
but she had few open wars. To maintain her 
own security, and to prevent foreign interference 
in English matters, was the mainspring of her 
foreign policy; and she lost no opportunity of 
weakening and finding occupation abroad for'anv 
foreign power that unduly threatened her author- 
ity. Her diplomacy was tortuous and s waved 
by innumerable changes of mind, but she usually 


attained her ends. Her parsimony was well 
known and sometimes disastrous. Had she given 
ample succor to the Dutch, as the English na- 
tion wished, the result of the war would have 
been much more advantageous to England- The 
inadequate provisions and ammunition of the 
English fleet would likely have led to had results 
had the Spanish Armada been placed in more 
competent hands. However, her parsimony was 
necessary while the nation was poor. The one 
great blunder of Elizabeth's policy was the 
treatment of Mary, Queen of Scots, who, after 
her defeat by the Regent Murray at Langside in 
1568, had sought refuge in England, only to 
become a captive in the hands of the English 
Queen. Daring neither to execute her prisoner, 
as several of the ministers advised, nor to re- 
lease her, in which case she 'would probably have 
gone to Spain or Prance and by a foreign mar- 
riage have forfeited the sympathies of the Scot- 
tish and English Catholics, Elizabeth retained her 
a prisoner, and thus for years gave cause for 
conspiracy after conspiracy among the English 
Catholics. For a rebellion incited to set Mary 
free, the richest and most popular of the English 
nobles, Norfolk, was executed in 1572. The plots 
then took on a graver aspect. The assassination 
of Elizabeth and the placing of Mary on her 
throne became their object- On the discovery 
of Babington’s conspiracy for this purpose, the 
popular cry for Mary’s death was irresistible, 
and was joined in by Cecil, V'.il-'fi'-'* ."'i. s'»! ’ 
others of Elizabeth’s ministers. \\ ill rrl-Jrl !, ■*■ »*. 
and hesitation Elizabeth consented; and Mary, 
after long years of confinement, was condemned 
and executed in 1587. 

This led to new evils. The participation of 
the Catholic party in the plots w’as punished by 
persecution. Many suffered under an Act passed 
in 1585 *1 treason for a Catholic priest 

to be i*i ' ' and felony to harbor one. 

These measures were the ultimate means of 
bringing upon England a most menacing for- 
eign attack. Philip of Spain had long medi- 
tated vengeance against England for her aid to 
the Dutch Protestants against Alva and for her 
frpt-hoothig attacks on Spanish commerce. To 
re-tore Tlie Catholic faith and to avenge the 
death of a Catholic queen furnished reasons 
which were more than pretexts to Philip, who 
was filled with the desire to promote the Catho- 
lic faith. In 1588, after years of preparation, 
the “Invincible Armada” (see Aemada) sailed 
from the Tagus, manned by 8000 sailors and 
carrying nearly 20,000 soldiers. To aid them 
a land army of 100,000 men was to be transported 
from the Netherlands under the Duke of Parma. 
The news roused all England, and every man 
who could carry arms from 18 years of age to 
60 was enrolled in the forces. The Queen her- 
self rode at Tilbury, energetically encouraging 
the army. Tlui rngli-h fleet, under Howard ana 
Drake rod on the sputheitn coast, awaited 

the attaok. Sui)c‘n'o7' skill and courage gained 
the victory for the Ehgli^; and what they had 
begun the force of the elements completed. Tlio 
splendid armada was broken and cle'^troycd be- 
fore it could join the land army, and tlih groat 
Spanish expedition came to nau^t. 

The close of Elizabeth’s reign was disturbed 
by a formidable revolt in Ireland under the 
Earl of Tyrone. The Queen’s favorite, Essex, 
who was sent against him, showed himself ut- 
terly incompetent ; but the Irish leader suc- 
cumbed at last to the arms of Lord Mountjoy. 
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Elizabeth died March 24, 1603, at the age of 
nearly 70 years. Always parading her wish 
to live an unmarried life, Elizabeth coquetted 
Avith suitor after suitor. She was scarcely more 
than a child when her flirtations with the 
handsome Lord Admiral Seymour, the brother of 
the Protector Somerset, had passed the bounds 
of decorum. In Mary’s reign Elizabeth was flat- 
tered by the attentions of her kinsman, the Earl 
of Courtenay, and she declined the hand of Phili- 
bert of Savoy, pressed on her by her sister’s 
Council. When Queen, she refused with some 
hesitation the offer of Philip II, who was desir- 
ous of perpetuating his influence over England, 
and she began a connection Avith the Earl of 
Leicester which seriously compromised her char- 
acter. If we credit those sources of information 
which are found in the dispatches of the Bishop 
of Aquila, Ambassador of Philip II in London, 
preserved in the archh'-es of Simancas, not only 
was the moral character of Elizabeth sullied, 
but even the quality for which she has ever 
been most honored, her English patriotism, was 
mere affectation. These dispatches represent her 
as proposing to Spain to become a Catholic and 
to restore the Spanish ascendency in England 
if Philip would support her on the throne as the 
wife of Leicester. That there is some basis of 
truth in this revelation can scarcely be denied; 
but, aside from the fact that the Bishop exag- 
gerated, Eliz|ibeth, who was often mendacious, 
was probably deceiving him. If she really in- 
tended to marry Leicester, she was prevented by 
the advice of her ministers, especially of Cecil. 
Among less distinguished suitors the Archduke 
Charles of Vienna and Prince Eric of Sweden 
urged their suit in vain. Petitions from Parlia- 
ment to the Queen to marry produced only dig- 
nified replies that she would attend to the mat- 
ter when the time came. Catharine de’ Medici, 
Queen mother of France, intrigued to marry her 
to one of her sons, Henry of Anjou, with whom 
she carried on an absurdly ardent courtship for 
a lady 18 years his senior. Her last favorite 
was the Earl of Essex, unworthy but good-look- 
ing, whom she executed for treason. Neverthe- 
less she never let affairs of state be guided by 
these favorites, but relied on the wisdom of her 
ministers, chief of whom were William Cecil, 
Lord Burghley, and Sir Francis Walsingham, 
her Secretary of State. 

Eliz^abeth’s position gave notoriety to the un- 
ami able and ridiculous features of her charac- 
ter. She was vain in dress, rather mannish in 
demeanor, and lacked fine feeling; but in her 
reign the reckless waste of human life which 
marked the reigns of her predecessors was un- 
known. The cruel persecutions of the Catholic 
seminary priests are in line with the spirit of 
the times and are not to be attributed to Eliza- 
beth personally. By her attendants she was 
feared more than loved. The one quality which 
never failed her was personal courage; nnd when 
she chose, her demeanor was stately and royal. 
Eeligion was with her, as with a great propor- 
tion of the nation at that time, a matter more 
of policy and convenience than of feeling or prin- 
ciple. She preferred Protostanrism becan-c of 
early associations and because it gave her the 
headship: of the church, freed her from foreign 
interference, and was more acceptable to her 
ministers and to. the nation. The above esti- 
mate of Queen Elizabeth is based upon the 
famous chapter, in Green’s History of the Eng- 
Ush People describing the character of the Queen. 


In the long reign of Elizabeth the true great- 
ness of England began. Freed from the posses- 
sion of those French provinces which rather 
harassed than enriched, with little domestic com- 
motion, with no foreign wars, with an almost 
complete immunity from religious persecution, 
the nation turned to the arts of peace. An nn- 
equaled literature arose. The age that produced 
Spenser, Shakespeare, and Bacon could not be 
other than famous. Under Frobisher and Drake 
maritime adventure began, and the foundations 
of the British navy were laid. Commerce, from 
being a small matter in the hands of a few for- 
eign merchants, assumed great proportions. The 
Poyal Exchange of London was opened in 
Elizabeth’s time, and in the charter granted to 
that company of merchants which afterward 
took the name of the East India Company may 
be seen one of the small beginnings of the vast 
colonial British Empire. The social condition of 
the people also greatly improved in her reign. 
The crowds of vagabonds which the monastic in- 
stitutions had fostered, and which had been in- 
creased by the eviction of tenants on monastery 
lands, died out or were absorbed in industrial 
employments. The last traces of bondage dis- 
appeared. Simultaneously with the growth of 
greater comfort and intelligence in the people, 
Parliament began to assert with greater vigor 
its constitutional rights. Tlie right of the Com- 
mons to free speech and to ijiitiate all money 
bills was steadily asserted, and the right of the 
crown to grant monopolies or to issue proclama- 
tions having the force of law vigorously assailed, 
and the reign of Elizabeth may be said to mark 
the transition from mediaeval to modern England. 

There is abundant ori^nal material for a biog- 
raphy of Elizabeth. Chief among the sources is 
the Calendar of State Paper's of her reign, espe- 
cially the Spanish Series, ed. by M. A. S. Hume 
(London, 1892-99). The Manuscripts at Hat- 
field House (Boyal Historical Mjnm-( ^ipT■^ O-rn- 
mission, 1888-95) are most UMfr.J; a** arv t i(‘ 
Burghley Papers, ed. by S. Hayes (London, 
1740) and W. Murdin (ib., 1759). Sydar-y Pa 
pers, ed. by A. Collins (ib., 1746), M is 
State Papers, ed. by Earl of Hardwicke (ib., 
1778), and others. Several of the Camden So- 
ciety Publications are also very useful: Letters 
of Elizabeth and James YI, ed. by J. Bruce 
(1849); Machyn’s Diary, ed. by J. G. Nichols 
(1848); and Walsingham’s Chronicle, Camden 
Miscellany (1847-75). The most important con- 
temporary account of the reign is that by W. 
Cambden, History of Queen Elizabeth (1622), 
and a continuation by Godwin in Kennet’s Com- 
plete History of England (London, 1740). Con- 
sult Strype, Armais of the Reformation (new 
ed., Oxford, 1824), a standard for ecclesiastical 
matters, and D’Ewes, Journals of All the Par- 
liaments of the Reign of Queen Elizabeth, ed. 
by P. Bowes (London, 1682), which is indis- 
pensable. Among modern authorities the most 
detailed account of the reign is to be found in 
Froude, History of England, vols. vii-xii (New 
York, 1870) ; Wright, QuCen Elizabeth and her 
Times (London, 1838), based on private letters 
of the reign; Creighton, Qne&n Elizabcih fib., 
1899), a good popular life, as is K. ?. Beeslcy, 
Queen Elizabeth (ib., 1902) ; but perhaps the 
best is A. Jessup’s excellent article in the Dic- 
tionary of National Biography. Strickland’s 
Lives of the Queens of England (New York, 
1867) contains a life of Elizabeth which is Use- 
ful as a personal memoir, and Wiesener’s La 



ELIZABETH 

jeuness6 d'Eliscil)6t7hd’A.'iigl6teTTefl533—58 (Pa-ris, 
1878, Eng. trans. by C. M. Young, 1879), deals 
with Elizabeth's youth. For the constitutional 
development of Elizabeth’s reign consult: the 
works of Hallam, vol. i, chap, v; Taylor, vol. ii, 
bk. iy, chap- v; Gneist, vol. ii, chaps, xxx— xxxvi, 
passim ( full titles cited under Great Britain ) . 
For economic development, Traill, Social’ Eng- 
land, vol. iii, chaps, xi, xii, and Cunningham, 
English Industry, vol. ii, bk. vi. The last years 
of the reign are treated exhaustively in E. P. 
Cheyney, A History of England from the Defeat 
of the Armada to the Death of Elizabeth, vol. i 
(London, 1914). The Elizabethan religious set- 
tlement is the subject of a brilliant contribution 
by F. W. Maitland to the Cambridge Modern 
History (vol. ii, chap. xvi). 

ELIZABETH (1545-68). A queen of Spain, 
'■ -‘f Henry II of France and of Catharine 
, I ■ ' M : ■ . She was born at Fontainebleau, and 
jilC-'Miurh 5 '*om infancy pledged in marriage to 
J) ,,r’ti-, the heir presumptive to the Spanish 
throne, afterward espoused the father of the 
latter, Philip II- Owing to the cruelty of Philip 
and the early death of the parties concerned, the 
story of an attachment between Elizabeth and 
Don Carlos gradually spread among the people. 
It has been perpetuated in several stories and 
romances, and notably in Schiller’s celebrated 
drama Don Carlos, There seems to be nothing 
in the known faqts of the history of the period 
to substantiate the legend, and it is well known 
that Elizabeth, like all the rest of his wives, 
fairly adored Philip II. 

ELIZABETH (1618-80). A Princess Pala- 
tine. She was born at Heidelberg, the eldest 
daughter of the unfortunate Elector Palatine 
Frederick V, for a brief period King of Bohemia, 
and of Elizabeth Stuart, daughter of James I of 
England. She was brought up at The Hague 
and was a pupil of William Penn in religion 
and of Descartes, who dedicated to her his fa- 
mous Prindyia Philosophice, and who found in 
her the rare union of metaphysical and mathe- 
matical capacity. She was nicluiamed ‘la 
Grecque.” She refused an offer of marriage from 
the King of Poland and in 1667 became Abbess 
of Herford, thereafter gathering about her mys- 
tics of various kinds. 

ELIZABETH, Am^iue Eugenie, §.-le'z^-bSt 
^-mriAa oLga'n§A (1837-98). Empress-queen 
of Aiisiria-nungar\ , wife of Francis Joseph, 
ruler of Lho AuAro-I Iiingarhin monarchy. She 
was a daiigluor of Duke AJaxirnilian Joseph of 
Bavaria. She was a remarkably beautiful and 
intelligent wo-man and spoke a number of lan- 
guages*. A daring horsewoman and fond of 
sports, she spent much of her time on her es- 
tates or in travel. While on a visit to Geneva, 
•she was stabbed (Sept. 10, 1898) by Lnccheni, 
an Italian anarchist, and died a few minutes 
afterward. Consult: De Burgh, Elizabeth, Em- 
^ess of Austria (London, ISOSi : Friedmann, 
Kaiserin Elisabeth ^ Berlin. 1808) ; and the 
anonymous and gossipy Martyrdom of an Em- 
press (London, 1899). 

ELIZABETH, Cape. See Cape Elizabeth. 

EL1:2ABETH, Pauline Elisabeth Ottilte 
Louise (1843- ). Queen of Rumania; known 

as a poet and novelist, under the name of Car- 
men Sylva. She was born at ISTeuwied, Ger- 
many, a princess of Wied, but after her mar- 
riage with Prince Charles of Rumania, 'in 1869, 
she identified herself with the Rximanian people. 
In the Russo-Turkish War of 1877-78 she was 
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untiring in her care of the wounded. The cus- 
toms and the folklore of the Rumanians are the 
subjects of her poetry, which is full of homely 
beauty in its expression of nature and life. 
She was elected in 1914 an honorary fellow of 
the Royal Society of Literature of the United 
Kingdom. Among her numerous books in verse 
and prose are: Leidens Erdengang (1882; 5th 
ed., 1899, trans. into English by Helen Zimmern 
as Pilgrim Sorrou}) ; Jehovah (1882) ; Pensees 
d'une reine (1882); Handwerkerlieder (1891); 
In der Lunca (1904); the essays, Geflusterte 
Worte ( 1903 ; 1906) . For her biography, consult 
Diederich (Leipzig, 1898) and Roosevelt (Lon- 
don, 1891). 

ELIZABETH, Philippine Marie Hi^l^ine, 
called MIauame Elizabeth (1764-94). A prin- 
cess of France, sister of Louis XVI, born at 
Versailles. She was of a noble and charitable 
disposition and, although she had never partici- 
pated in politics, was prompted by her sense 
of duty and her affection for her family to leave 
their eountryseat at the outbreak of the Revo- 
lution in order to be at the side of her brother, 
the King of France- Accused of carrying on a 
correspondence with the royal princes and of 
providing them with money, she was sentenced 
by the Revolutionary Tribunal, May 9, 1794, 
and executed the following day. Consult Mrs. 
Maxwell-Scott, Madame Elizabeth of France 
(1908). 

ELIZABETH, Saint (1207-31). The daugh- 
ter of Andrew II, King of Hungary, born at 
Pressburg. At the age of four she was affianced 
to Louis, eldest son of the Landgrave of the Thu- 
ringia, and was taken to the Wartburg to be 
educated under the eyes of the parents of her 
future husband. She early displayed a passion 
for asceticism as it was conceived in those days. 
She despised pomp, avarice, and ambition, culti- 
vated humility, and exhibited the most self- 
denying benevolence. Her conduct even as a 
girl astonished the Thuringian court; but such 
was the grace and sweetness of her disposition 
and the excellence of her beauty that Louis, 
though her affections seemed to be given wholly 
to God, still wished to marry her. They were 
United when Elizabeth was only 14. On the 
death of her husband in 1227 she was deprived 
of the regency by the brothers of her deceased 
husband and driven out, together with her four 
children,, on the plea that she wasted the treas- 
ures of her state by her charities. Later she was 
offered the regency, which she refused. She 
spent her last days as a member of the third 
order of St. Francis, subjecting herself to mor- 
tifications which shortened her life. She was 
canonized in 1236. Charles Kingsley’s dramatic 
poem. The Saint^s Tragedy, is founded on the 
story of Elizabeth’s life. Consult Montalembert, 
Life of St, Elizabeth, trans. by F. D. Hoyt (Lon- 
don and New York, 1904), and Wenck, Die 
Heilige Elisabeth (Tubingen, 1908). 

ELIZABETHAN ARCHITEGTIJBE. A 
term applied to the mixed style which sprang 
up in England on the decline of Gothic archi- 
tecture. jSy some it is confused with the Tudor 
style (q.v.), out of which it sprang. The Eliza- 
bethan is chiefly exemplified by mansions erected 
for the nobility in the reigns of Elizabeth and 
James I, and originated in the new conditions 
of domestic life and manners > which marked 
the sixteenth and early sev^teenth centuries. 
The gradual' chhnge of style in manor houses 
and palaces re^veala the first introduction of 
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classic details, influenced, no doubt, by Holbein, Leibnitz throws very interesting side lights upon 
who was patronized by Henry VIII and fur- the history of the period. 

nished several designs in this manner, and by ELIZABETH CITY. A city, port of entry, 
the relations of England with Protestant Hoi- and the county seat of Pasquotank Co., IST. C., 53 
land and Germany, from which, rather than miles south of Norfolk, Va., on the Norfolk and 
from Italy, the new forms were derived. John Southern and the Virginia and Carolina Coast 
of Padua succeeded Holbein and built in the railroads, and on the Pasquotank Piver (Map: 
mixed style a palace for the Protector Somerset North Carolina, F 1 ) . Elizabeth City contains 
(for which purpose the cloisters of St. Paul’s a State normal school and United States cus- 
were taken down), and the mansion of Longleat tomhouse. It has a good harbor, large trucking 
for his secretary, Sir John Thynne. The curved interests, and a considerable trade in cotton, 
broken gables, pilasters broken by quoins and lumber, and fish, oyster cultivation being an im- 
bands, and the tormented details are charaeteris- portant industry. There are saw and planing 
tic. So are the vast dimen- 
sions of the apartments, the 
enormous square windows, the 
carved wooden staircases, the 
multiplication of fireplaces 
and chimneys, the picturesque 
gables, octagonal turrets, and 
projecting bay windows. The 
ornament, especially the 
‘‘strapwork,” lacks delicacy; 
but the plaster ceilings are 
often paneled with great ele- 
gance. Carved wooden screens 
divide some of the great halls, 
and open timber ceilings are 
still used. The classic orders, 
coupled and superposed but 
of incorrect proportions, are 
common as doorway decora- 
tions, and games ( see Gaine) 
are a frequent substitute for 
pilasters. The following ex- 
amples of mansions of the sev- 
enteenth century may be still 
seen near London : Holland 
House, Campden House in 
Surrey, Bramshill in Kent, 

Sir T. Wilson’s at Charlton, 
the Marquis of Salisbury’s at 
Hatfield, and Knowie, the 
property of the Lord Sackville. 

Others are Burton Agnes, 

Audley End, Aston, Burghley, 

ECirby Hall, Hontacute, Mogus 
Park, and Blickling. The 
most eminent architects of 
bhose times were John Thorpe, 

Gerard Chrismas, Bodolph Sy- 
inonds, and Thomas Holt. 

Consult: Biehardson, Archi- 
tectwral Remains of the Reigns 
of Elizabeth and James I 
(London, 1840) ; Blomfield, 
tfistorg of Renaissance Archi- 
tecture in England (ib., 

1897) ; Gotch and Brown, 

Architecture of the Renaissance in England (ib., mills, shingle factories, cotton and hosiery mills, 
1894). cotton gins, flour and grist mills, ironworks, 

ELIZABETH CHABLOTTE (1652-1721) . machine shops, a shipbuilding yard, and manu- 
A duchess of Orleans. She was born at Heidel- factories of bricks, carriages and wagons, bar- 
berg and was a daughter of the Elector Palatine, rels and baskets, boxes, etc. The government is 
Charles Louis, and a Hessian princess. Although vested in a mayor, who holds office for two 
thoroughly German in temperament and tastes, years, a board of aldermen, and a board of eon- 
she was for political reasons married to Duke troL Pop., 1900, 6348; 1910, 8412; 1914 (U. S. 
Philip of Orleans, brother to Louis XIV, in 1671. est.), 9292. 

The fearful devastation of the Palatinate by ELIZABETH EARNESE, fiir-na'^zS.. See 

Louis XIV (1689), which filled all Europe with Farnese. 

horror, was the result of claims to territory ELIZABETH ISLANDS. A group of 16 
which the "Grand Monarque” made on the small islands belonging to Massachusetts, lying 
strength of this marriage. The extensive cor- southwest of Barnstable County and. between 
respondence of Elizabeth with her family (7 Buzzards Bay and Vineyard Sound (Map: 
vols., 2d ed., published in 1867-82) and with Massachusetts, F 5). In 1864 they were in- 
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corporated as Gosnold Township of Dukes 
County. They cover an area of 14 square miles. 
The islands, of which Naushon and Nashawena 
are the two largest, have a fine climate and 
scenery and afford excellent fishing. They are 
popular summer resorts. Permanent pop., 1910, 
152. On Cuttyhunk Island the foundations of 
the first English colony of New England were 
laid in 1602 by Bartholomew Gosnold, only to 
be abandoned the same year. 

ELIZABETH PETROV'NA (1709-62). Em- 
press of Russia from 1741 to 1762. She was the 
daughter of Peter the Great and Catharine I 
and was born Dec. 18, 1709. On the death of 
her nephew Peter II, in 1730, she suffered Anna, 
Duchess of Courland, daughter of Ivan V, to 
ascend the throne. (See Anna Ivanovna.) 
Anna died in 1740, and Ivan, the son of her 
niece Anna Karlovna (q.v. ), an infant of two 
months, was declared Emperor, and his mother 
made Regent during his minority. Shortly af- 
ter this a plot was formed to place Elizabeth 
upon the throne; the two principal agents in it 
were Lestocq, a surgeon, and the Marquis de la 
Chetardie, the French Ambassador. The officers 
of the army were won over, and on the night of 
Dee. 5, 1741, the Regent and her husband were 
taken into custody, and the child Ivan was con- 
veyed to Schlusselburg. By eight o’clock in the 
morning the revolution was accomplished. La 
Chetardie was handsomely rewarded; and Les- 
tocq was created first physician to the Empress, 
president of 1 ’ " Medicine, and Privy 

Councilor, , 1 \ i energy, knowledge, 

and a love of business, and allowed herself to be 
guided by favorites; for this reason corruption 
prevailed at her court. In order to strengthen 
her position she took pains to win over her 
nephew the young Prince Peter, the son of her 
sister the Duchess of Holstein-Gottorp. She 
summoned him to St. Petersburg in the year 
1742 and proclaimed him her successor. She 
took part in the War of the Austrian Succession 
and dispatched a large army to the assistance 
of Maria Theresa, thereby ’ Jhe conclu- 
sion of the Peace of Aix i!e in 1748. 

At the commencement of the Seven Years’ War- 
she allied herself with Austria and France 
against Prussia. Her troops won the battles of 
Cr<)s?j!igorndorf and Kunersdorf and raided Ber- 
lin, but wiiliont any decisive result. Elizabeth 
died Jan. 5, 1762, before the expiration of the 
war. She founded the University of Moscow 
and the Academy of Arts at St. Petersburg. 
Consult: Bain, The Daughter of Peter the Great 
(London, 1899) ; Vandal, Troiiis XV el Klisabeth 
de Russie (Paris, 1802) ; Wcidtna^er, Rdgne 
d^EUsabeth Petrovna (St. Petersburg, 1849). 

ELIZABETH STUART (1596-1662),. A 
queen of Bohemia. She was the eldest daughter 
of James VI of Scotland, afterward James I of 
England, and was born at Falkland Castle in 
FifesMre, Aug. 19, 1596. After 1608 she re- 
sided at court and took part in the life of the 
gayest circles. In 1613 she married Frederick V, 
Elector Palatine of the Rhine, who in 1619 was 
summoned by the Protestants of Bohemia to be 
their King. Frederick’s forces were defeated by 
the Catholic army at Prague in 1620, and he 
was driven from his throne. The Palatinate was 
invaded -in 1622 and taken from him, and the 
Diet of Ratishon declared the electoral dignity 
forfeited. With her husband and children, 
Elizabeth sought refuge in Holland. Frederick 
died in 1632, but it was not until 1648 that the 


Palatinate was restored to Elizabeth’s second 
son, Charles Louis, the eldest, Frederick Henry, 
having died in 1629. She returned to England 
in 1661, but mingled very little in society, and 
died Feb. 13, 1662, at the house of Lord Craven 
in Drury Lane, London. Of her other children, 
the most celebrated were Prince Rupert (q-v.) 
and Prince Maurice. Her youngest daughter, 
Sophia, married Ernest Bruns wick- 

Liineburg, later Elector ■ . and became 

the ancestress of the present reigning house of 
Great Britain. The best biography of Elizabeth 
is that by Mrs. Everett Green, in Lives of the 
Princesses of England (London, 1854), which 
has superseded Miss Benger’s Memoirs of Eliza- 
beth Stuart, Queen of Bohemia (ib., 1824). A 
good short account is given in R. S. Rait, Five 
Stuart Princesses (New York, 1908). 

ELIZABETHTOWN. A city and the county 
seat of Hardin Co., Ky., 42 miles south of 
Louisville, on the Louisville and Nashville and 
the Illinois Central railroads (Map: Kentucky, 
E 4). It has flouring mills, stave and overall 
factories, and dairying interests, and carries on 
a considerable trade in live stock, grain, flour, 
fruit, brick, and tobacco. It has municipal 
water works. Pop., 1900, 1861; 1910, 1970. 

ELIZABETHTOWN. A borough in Lan- 
caster Co., Pa., 17 miles southeast of Harris- 
burg, on the Pennsylvania Railroad (Map: 
Pennsylvania, H 7 ) . It contains a Masonic 
home and Elizabethtown College. There are 
manufactures of shoes, agricultural implements, 
shirts, wagons, and cigars, and large to- 
bacco warehouses. Pop., 1900, 1473; 1910, 

2587. 

ELIZABETPOL, y6-le^sa-b6t-p61. See Ye- 

LIZAVETPOL. 

ELK (AS. elch, Icel. elgr, OHG. elaho, elk, 
Ger, Elch, whence probably Lat. aloes, Gk. fiX/ciy, 
alh&, ^Ik). 1. The greatest forest deer {Aloes 

malchis, or aloes) of the northern regions of 
Europe and Asia and the largest existing repre- 
sentative of the family. A closely related spe- 
cies {Aloes americanus) is known in America 
as the moose, under which name its characteris- 
tics are described. In the Old World the elk 
formerly ranged throughout all the forested 
region north of the mountains from England to 
eastern Siberia, and it still occurs rarely in 
Scandinavia, eastern Prussia, Lithuania, and 
parts of Russia, while it remains fairly numer- 
ous in western Siberia; everywhere in Europe 
it is protected by laws, and in most eases is 
preserved on royal estates, where a hunt is or- 
ganized at intervals of several years. It may 
easily he tamed and has at various times been 
put to service, having at ope time been trained 
to draw sledges in the government’s courier serv- 
ice in Sweden. See Moose. 

2. The American “elk,” unfortunately so 
named by the early colonists of the United 
States, has no resemblance to the European 
broad-horned deer, properly so called (see 
above), but rather resembles the red deer. (See 
Deer.) It is described under its suitable Indian 
name. See WaI^iti. 

^ 3. The Irish “elk” ( Oervus, or Megaoeros, 
giganteus) ^ is another misnamed deer, which 
became extinct appar(‘ntly soon after the advent 
of man in Europe. Tt<- remains are found not 
only in the bogs of Ireland, but in caves and 
superficial deposits of England, Scotland, and 
the middle parts of the Continent. It was 
closely allied to the fallow deer, but of much 
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greater size, standing 6 feet in height, with un- 
usually strong bones about the head and neck, 
suitable for carrying the enormous antlers which 
characterized it. These were broadly palmated 
and were so widespreading as to measure, in 
some known instances, almost 11 feet from tip 
to tip. Its bones have been found associated 
with the evidences of man’s presence, showing 
that it survived his arrival and that its exter- 
mination was probably completed by human 
agency. Another extinct species {Cervus ruffi), 
of central Europe, takes a place between this 
species and the fallow deer. For a description 
of the different kinds, see the article Deeb, and 
for illustrations see its accompanying Plate of 
Deeb of North America. 

EL-KATIE, el-ka-tef'. A fortified seacoast 
town of El-Hasa, Arabia, situated on the west 
shore of the Persian Gulf, a short distance 
northwest of Bahrein Island (Map; Turkey in 
Asia and Arabia, F 5 ) . It has an old Portu- 
guese citadel. Pop., about 10,000. 

EEK CITY. A city in Beckham Co., Okla., 
20 miles southeast of Cheyenne, on the Chicago, 
Rock Island, and Pacific and the Wichita Falls 
and Northwestern railroads (Map: Oklahoma, 
B 3 ) . It has broom factories, a flouring mill, 
a cotton-oil mill, a cotton compress, an ice plant, 
and agricultural and ■ \ ‘-‘i';.- *'iterests. The 

water works are own . »■ < :■ . Pop., 1900, 

2195; 1910, 3165. 

EEKESAITES, el-k6s'a-its, or ELCESAITES 
(named after their reputed founder ’HXxacra£, 
Elchasai, ’EX/cesa^, Elkesai, or ’HX|a£, Elxai; 
they themselves derived their name from Heb. 
heil Jeesai, hidden might). An Ebionite (q.v.) 
sect of the second century which laid great 
stress upon baptism. They held as the highest 
authority a work known as the Book of Elkesai, 
which was known to Origen, Hippolytus, and 
Epiphanius. The last reports that it was be- 
lieved to have been revealed by an angel who 
was the Son of God. Their system seems to 
have been a mixture of Christian elements, Jew- 
ish legalism, and Essenian asceticism, with a 
■ ■ • i , -nt of astrology and 'magic. Perhaps 
i ^ I of the sect was to mingle Judaism 
and Christiiinity, so that the Hebrews of that 
day could embrace the new doctrines without 
entire repudiation of their old belief. The full- 
est account of the Book of Elkesai is found in 
the Philosophoumena of Hippolytus. Consult 
Brandt, Elchasai (Leipzig, 1912), and Rainy, 
The Ancient Catholic Church (New York, 1902). 

EE KHARGEH, &l-kar'ge. See Khargeii, Ee. 

EEK^ART. A city in Elkhart Co., Ind., 
101 miles by rail east by south of Chicago, at 
the confluence of the St. Joseph and Elkhart 
rivers, and on the Lake Shore and Michigan 
Southern, the St. Joseph Valley, the Chicago, 
South Bend, and Northern Indiana, and the 
Cleveland, Cincinnati, Chicago, and St. Louis 
railroads (Map: Indiana, FI). A large dam 
and power house, erected in 1913 at a cost of 
$750,000, furnishes abundant power for its in- 
dustries, which include railroad shops, musical 
instrument factories, automobile works, bridge 
and iron works, and establishments for the 
manufacture of carriages, invalid tables, ma- 
chinery, gocarts, corsets, telephone supplies, fur- 
nitxire, brass ’ sftmdries, gas generators, paper 
boxes, rubber, aitd’ paper. The city has a Car- 
negie library ’and fine high-school building. 
The control of the ' -government is rested almost 
entirely in the mayor, and there is a city coun- 
VoL. VII.— 42 


cil. Pop., 1900, 15,184; 1910, 19,282; 1914 

(U. S. est.), 21,028. 

ELK^HORN. A city and the county seat of 
Walworth Co., Wis., 54 miles southwest of 
Milwaukee, on the Chicago, Milwaukee, and St. 
Paul Railroad (Map: Wisconsin, E 6). There 
is a public library, and there are extensive 
fair grounds owned and operated by residents 
of the coimty. It is the centre of a fertile agri- 
cultural region and has large dairying interests 
and a creamery and condensed-milk plant. The 
electric-light plant and water works are owned 
by the municipality. Pop., 1890, 1447 ; 1900, 
1731; 1910, 1707. 

ELK HORN, Battle of. See Pea Ridge, 
Battle of. 

ELKHORN RIVER. A tributary of the 
Platte River, Neb. The main stream rises in 
Brown County and the north fork in Klnox 
County (Map: Nebraska, F 2). They unite in 
Madison County, and the stream flows south- 
east, joining the Platte in Sarpy County, in 
the eastern part of the State, after a course of 
about 200 miles. The Fremont, Elkhorn, and 
Missouri Valley Railroad runs through this val- 
ley. The largest tributary is Logan Creek. 

EL^'KIN, William Lewis (1855- ). An 

American astronomer. He was born in New 
Orleans, was educated at the Royal Polytechnic 
School, Stuttgart, Germany, and at the Univer- 
sity of Leipzig. His astronomical investigations 
at the Royal Observatory, Cape of Good Hope, 
in 1882-83 on the parallaxes of southern stars, 
which investigations he undertook in associa- 
tion with Sir David Gill, were important. This 
work was supplemented in 1887-88 by his de- 
termination of the parallaxes of a number of 
the brightest northern stars. From 1896 to 
1910 he was director of the Yale Observatory. 
He has published the results of many ■ M-i s’ 1 
searches in the Transactions of the 1 / ' 
Observatory and other astronomical journals. 

EL^'KINS. A city and the county seat of 
Randolph Co., W. Va., 113 miles southwest of 
Cumberland, Md., on the Western Maryland and 
the Coal and Coke railroads (Map: West Vir- 
ginia, E 3 ) . It is the seat of Davis and Elkins 
College and has an Odd Fellqws home, two 
hospitals, and an orphans’ home. Its chief in- 
dustries are tanning, locomotive and car repair- 
ing, and the manufacture of boxes, 
and extracts. Under a charter o 
governed by a mayor, chosen annually, and a 
unicameral council. The water works are owned 
by the city. Pop., 1900, 2016; 1910, 5260. 

ELKINS, Stephen Benton (1841-1911). An 
American capitalist and politician. He was 
born in Perry Co., Ohio, graduated at the Uni- 
versity of Missouri (Columbia) in 1860, was 
admitted to the Missouri bar in 1864, removed 
to New Mexico, and in the same year was 
elected to the Territorial Legislature. Subse- 
quently he became a district attorn^ and 
Attorney-General of the Territory and United 
States District Attorney. From 1873 to 1877 
he was delegate to Congress from New Mexico. 
Later he removed to West Vir^nia and there 
married the daughter of Henry Gassaway Davis 
(q'.v.), acquired large business interests in West 
Virginia, particularly in the coal industry and 
railways, and became vice president of the West 
Virginia Central and Pittsburgh Railway. From 
1891 to 1893 he Was Secretary of War in Presi- 
dent Harrison’s cabinet, and in 1894 he was 
elected to the United States Senate, thereafter 
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being twice reelected. The Elkins Railway Law 
of 1903 bore bis name. His son Davis Elkins 
succeeded him ad interim in the Senate in 1911 
by appointment of the Governor. 

ELK BIVEB. See Athabasca Rivee. 

ELKS, Benevolent and Peotective Oedeb 
OF. A benevolent fraternal society, organized 
in the city of New York, Feb. 16, 1868, as the 
outgrowth of a social club known as the Jolly 
Corks, composed principally of members of the 
theatrical profession. Its nrst regular organiza- 
tion was New York Lodge No. 1. The Grand 
Lodge of the order was incorporated March 10, 
1871, as chap, xix of the laws of that session, 
and the past officers of New York Lodge No. 1 
were made the first members of the Grand Lodge 
under the act of corporation. The power to 
form subordinate lodges was given to the Grand 
Lodge on March 12, 1871. Charters were is- 
sued to New York No. 1 and Philadelphia No. 2. 
The third lodge was incorporated April 18, 
1876, in San Francisco, and subsequently lodges 
were formed *» . . Cincinnati, Sacramento, 

Baltimore, 1 ^ . Louis, Boston, Pitts- 

burgh, Indianapolis, Providence, Washington, 
Denver, Cleveland, in the order named, and in 
other cities. The order, in addition to assist- 
ing its own members, has been a liberal con- 
tributor to the relief of suffering in national 
calamities like the Chicago and Boston fires, 
the Galveston and Johnstown floods, and the 
California earthquake disaster; it has since its 
institution dispensed nearly $3,000,000 in such 
causes. The number of lodges in 1914 was 1309, 
and subordinate lodges have been established in 
Skaguay and Juneau in Alaska, Honolulu and 
Hilo in the Hawaiian Islands, and Manila in 
the Philippines. Membership in the order can 
be acquired only by white male citizens of the 
United States of the age of 21 and upward, of 
good moral character; only one lodge can he 
instituted in any one city, and such city must 
have a population of at least 5000, and each 
lodge is given complete jurisdiction over all 
residents within said corporation. 

One of the unique features of the order, which 
attracts the attention of the outside world to 
its internal organization, is the annual memorial 
service for the dead of the order, held by every 
lodge on the first Sunday in December of each 
year. This is termed the “Sacred Session of the 
Order.” The similar term “lodge of sorrow^’ is 
applied only to funerals. The membership in 
1914 was upward of 410,000, and the society 
owned i--< .» ■ i;. and cash to the extent of 
about ' i.o-Mi.i'.f. I. The benefits disbursed in 
1913 were $516,176. The Elks Antler, published 
monthly in New York City, is the order’s offi- 
cial paper. Consult C, E. Ellis, Authentic His- 
tory of the Benevolent and Protective Order of 
Elks i' Chicago, 1910). 

ELK'TONV a town and the county seat of 
Cecil Co., Md., 50 miles northeast of Baltimore, 
on the Philadelphia, Baltimore, and Washington 
Railroad, and on the Elk River, at the head of 
navigation (Map: Maryland, HI). It has pulp 
and textile mills, fertilizer works, a hosiery mill, 
and boat yards. Elkton was first settled in 
1681 and incorporated in 1787. It has adopted 
the commission form of government. Pop., 1900, 
2542; 1910, 2487. 

ELL (AS. eln, Icel. alin, Goth, aleina, OHG. 
elina, elna, Ger. Bile; connected with Lat. ulna. 
Ok. dfXivTf, olen^ forearm}. An obsolete measure 
of lengthv. It* -was originally' taken in some 
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vague way from the arm and hence has been 
used to denote very different lengths. The Latin 
ulna appears to have denoted sometimes the 
measure from the elbow to the tips of the fingers 
and sometimes that between the outstretched 
hands. The English ell, as a measure of cloth, 
is equal to five-quarters of a yard. 

ELLAGIO ACID, SMaj'ik as^id (arbitrarily 
transposed from Fr. galle, gallnut, as being a 
derivative of gallic acid ) , Ca 4 H 60 s. A white 
crystalline substance contained in the bezoar 
stones found in the antelope and other animals. 
Its principal occurrence, however, is in tannin 
matters containing ellagitannin. It was dis- 
covered in oak galls by Ghevreul in 1828. It 
may be prepared from divi-divi {Gcesalpinia 
coriaria, W^illd.) by boiling the tannin extract 
with dilute acids and recrystallizing the pre- 
cipitated ellagic acid from pyridine. Lowe re- 
produced ellagic acid synthetically by oxidizing 
gallic acid. In 1909 Rupe showed that^ ellagic 
acid may be readily prepared by^ the addition of 
sodium nitrite to gallic acid dissolved in sul- 
phuric acid. Ellagic acid plays a rSle of some 
importance in the tanning process. Its consti- 
tution is in all probability represented by the 
formula 

^O.CO 

(HOsCeH ^C 6 H( 0 H )2 

ELLAND, gPland. A town in the West Rid- 
ing of Yorkshir- . T' • “ the Calder, 2% 

miles south of ! . ..v England, E 3), 

Its chief industries are the manufacture of cot- 
tons, woolens, iron, and fire clay. 

Pop., 1901, 10,412; 19JI, 

ELOiENBOBOUGH:, Edward Law, first 
Baeon (1750-1818). An English lawyer and 
jurist, Lord Chief Justice from. 1802 to 1818. 
He was born at Great Salkeld, Cumberland, was 
educated at the Charterhouse and at Peterhouse 
College, Cambridge, was a fellow of Trinity, and 
studied law at Lincoln’s Inn. He began to prac- 
tice law as a special pleader in 1775, was called 
to the bar in 1780, and made a King’s counsel 
in 1787. In the year T T ■ ‘ ^ h ^ became lead- 
ing counsel for Wan- 'i in his trial 

before the House of Lords, in 1793 he was 
appointed Attorney-General for the County 
Palatine of Lancaster, and as one of the crown 
attorneys assisted in many famous trials, in- 
cluding those of Lord George Gordon and Horne 
Tooke. In 1801 he was appointed Attorney- 
General in the was knighted, 

and was electe • ■ . ■ ' Commons. In 

April, 1802, he was appointed to succeed Lord 
Kenyon as Lord Chief Justice of England, at 
the same time being raised to the peerage under 
the title of Barpn Ellenborough- His entering 
the ministry of “All ilie Tah-rJ-*” in 1806 was 
much criticized, the (-nly ju-fcodont of a judge 
holding political office being that of Lord Mans- 
field. His fame as a legislator rests for the 
most part on the Ellenborough Act — since re- 
pealed — ^by which 10 new capital felonies were 
created. Although a man of great legal knowl- 
edge and sterling integrity, he was quick-tem- 
pered and of violent prejudices, ( ' jj ’ ( 1 ■ - i :( •> 

which greatly affected his standing u 
Originally a Whig, he had changed sides after 
the French Revolution. Consult Campbell, Lives 
of the Chief Justices of Englcmd, vol. iii (Lon- 
don, 1857). 
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ELEEITBOROUGH, Edwabd Law, first 
Eael of (1790-1871). An English, statesman, 
son of Baron Ellenboroiigh. He was educated 
at Eton and at St. John’s College, Cambridge, 
where he igog^ mar- 
ried Lord ■ . ‘ sister and entered Par- 
liament. ■ , ! Privy Seal in the Duke 

of Wellington’s administration (1828-29) and 
in 1841 was appointed Governor-General of 
India. His policy was displeasing to the direc- 
tors of the East India Company, and he was 
recalled. The ministry, however, stood by him, 
and he was created an earl and a viscount. In 
the Derby administration of 1858 he was Presi- 
dent of the Board of Control. Having per- 
mitted a dispatch to be made public in which, 
he had administered a severe and fcaustic rebulce 
to Lord Canning, Governor-General of India, he 
was compelled to resign. He remained out of 
office until his death, though he continued to 
be the foremost orator in the House of Lords. 

ELLEISTBIEDEB, gl'len-re'der, Maeie (1791— 
1863). A German portrait and historical 
painter, born at Constance. She studied at the 
Academy of Munich, under Einsle, the painter 
of miniatures, and completed her education at 
Pome, under Overbeck. She resided at Con- 
stance and in 1840 was appointed court painter 
to the Grand Duke of Baden. She belongs to 
the religious and romantic school of the Haza- 
renes, and painted chiefiy portraits and altar- 
pieces. Among the best are a “Virgin and 
Ohild’^ (1824); a “St. Felicitas,” in possession 
of the King of England; “The Stoning of St. 
Stephen”; “Mary in a Bower of Poses,” in the 
Museum of Karlsruhe, which possesses a number 
of her works. Her heads of women and children 
are graceful, but her color is gray, dull, and 
sombre. She also etched 24 plates after Over- 
beck, Pembrandt, Titian, and others. 

EL'LEPTSBTTRG. A city and the county seat 
of Kittitas Co., Wash., 119 miles by rail east- 
southeast of Seattle, on the Northern Pacific and 
the Chicago, Milwaukee, and St. Paul railroads, 
and on the Yakima Piver (Map: Washington, 
E 4). Ellensburg contains a public library and 
a State normal school. The city is in an exten- 
sively irrigated region, which has valuable de- 
posits of coal, iron, and gold, and produces live 
stock and dairy and ordiard products. There 
are grist and saw mills, a glove factory, cream- 
eries, and a woolen mill. The clcctric-light plant 
and water works are owned by the city. Pop., 
1900, 1737; 1910, 4209. 

ELCLENVILLE. A village in Ulster Co., 
N. Y., 28 miles southwest of Kingston, on the 
New York, Ontario, and Western Railroad 
(Map; New York, A 1). Picturesquely situ- 
ated in the midst of the Shawangunk Mountains, 
Bllenville is a popular summer resort. It has 
finely shaded streets and is near several places 
of interest, including ]Mount Mecuahga, the Ice 
CaveSy Sun Ray Spring, and many* beauiifiil 
waterfalls.' Its' cliiof industrial establishments 
are manufactories of pocket cutlery^ handker- 
chiefs, and shirt waists, and concrete stone and 
pafnt works. The village owns its water works. 
Pop., 1900, ^879; 1910, 3114. 

EIVILEBY,' PaBERT Lewis John (1827-19(18). 
Am Eiaglieh Astronomer, bom at Cranley, Sur- 
rey. He was^ educated for the medical profes- 
sion, but beeattne interested in astronomy and 
meteorology. » ^ In l^SSl he went to Australia, 
where two years dater he er'ected* an astronomical 
observatory at Williaanssiown, near Melbourne, 


Victoria, and from 1856 to 1874 he conducted 
the geodetic survey of that colony. Under his 
direction the observatory founded by him (sub- 
sequently removed to Melbourne) published 
about 30 volumes of meteorological, and several 
volumes of astronomical, observations. He was 
one of the founders of the Royal Society of Vic- 
toria, the presidency of which he filled for 23 
years. He retired from public life in 1895. 

ELLEPY, William (1727-1820). A signer 
of the Declaration of Independence. He was 
born in Newport, P. I., , ^ t Harvard in 

1747, was a merchant ■ ^ ■ for several 

years, then acted as naval agent for the Colony, 
and afterward practiced law. From 1776 to 
1786, with the exception of 1782, he was a 
member of the Continental Congress, and served 
on the Marine Committee and the Board of 
Admiralty. He was Chief Justice of Rhode 
Island in 1785. In 1786 he became commissioner 
of the Continental Loan Office for Rhode Island, 
and from 1790 until his death was collector of 
customs for the district of Newport. Consult 
Sparks’s Library of American Biography, vol. vi 
(Boston, 1836). 

ELLESMERE, glz'mer, Feancis Egeeton, 
first Eael OF (1800-57). An English politician, 
second son of the Duke of Sutherland- He was 
born in London, studied at Eton and Christ 
Church, Oxford, entered the House of Commons 
in 1822 and spoke for free trade, and was Chief 
Secretary for Ireland from 1828. to 1830, when he 
became Secretary of State for War. In 1833 he 
assumed the name of Lord Francis Egerton, in 
lieu of his patronymic, Leveson-Gower, and in 
1846 he was created Viscount Brackley and Earl 
of Ellesmere. In politics a Liberal Conserva- 
tive, he spoke in behalf of free trade 20 years 
before Sir Robert Peel embraced the cause. He 
was a writer of graceful poems and plays ; a trans- 
lator of Goethe’s Faust, of Schiller, of Kdrner, 
and of Dumas’s Eenri III; the author of a Guide 
to NortTiern Anlicrology (1848) ; and a munifi- 
cent patron of the arts. His valuable collection 
of pictures was placed by him in. a gallery open 
to the public. He was lord rector of Aberdeen 
University (1841), president of the Royal Geo- 
graphical Society, and a patron of Agassiz. His 
Personal Reminiscences of the Duke of Welling- 
ton was edited with a memoir by his daughter 
(New York, 1904). 

ELLESMERE LAND. The southern part of 
the^ large body of land lying north of Jones 
SOTind and west of northern Greenland, from 
which Ellesmere Land is separated by Smith 
Sound (Map: America, North, K 2). -This 
land, with its fringing islands, forms the 
northernmost extension of the> Arctic archi- 
pelago of North America. Ellesmere Land is 
an uninhabited region, almost entirely covered 
by glacial ice caps. It was first seen by Wil- 
liam Baffin, in 1616. Up to 1899 it was thought 
to be separated from G-rinnell Land, which lies 
to the north, by Hayes Sound; but the explora- 
tions of Peary in that year proved Hayes Sound 
to be a mere inlet of Kane Basin. The most ex- 
tensive explorations are those of Otto Sverdrup 
‘(1B98--1902), who discQVered the unknown west 
t©oast and adjacent islands. Consult Sverdrup, 
Tears in the Arctic Regions (2 vols.. New 
York, 1904). 

. ELTEiET^ Charles (1810-62). An American 
engineer, born in Penn’s Manor, Bucks Co., Pa. 
He began life as a surveyor and completed his 
lengineering studies at the Ecole Polytechnique 
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in Paris. After serving as an assistant engineer 
on several railroads, he was appointed chief 
engineer of the Janies and Kanawha CanaL In 
1841-42 he planned and constructed the wire 
suspensi r\ ‘ ross the Schuylkill at Fair- 

mount, P ■ ^ the first bridge of the sort 

to be built in America. He also built the 
suspension bridge at Niagara below the Falls 
and a large railway suspension bridge for the 
Baltimore and Ohio Railroad at Wheeling, W. 
Va. He was president of the Schuylkill Navi- 
gation Company in 1846 and became interested 
in steamboat construction. At the beginningof 
the Civil War he was commissioned a colonel of 
engineers by the Secretary of War and set to 
work to construct a fleet of rams after his own 
plans. With a squadron of nine rams he at- 
tacked a fleet of Confederate gunboats off Mem- 
phis, Tenn., on June 6, 1862, and sank and 
disabled several of them. During the engage- 
ment, however, he received a wound from the 
effects of which he died. Of his numerous writ- 
ings, the most important are: Physical Geog- 
raphy of the Mississippi Valley (1851); The 
Mississippi and Ohio Rivers (1853) ; Coast and 
Harhor Defenses (1855) ; The Army of the Poto- 
mac, and its Mismanagement (1861). 

ELLET, Elizabeth Lijmmis Feies (1818- 
77). An American author, born at So dus Point, 
N. Y. Besides contributing to periodicals, she 
was the author of The Characters of Schiller 
(1842); Women of the American Revolution 
(1851); Court Circles of the Repuhlic, with 
Mrs. R. E. Mack (1869). 

ELLICE (glffis) ISLANDS, or Lagoon 
Islands. A low-lying group of islands in the 
Pacific, between lat. 5® and 11® S. and long. 
176° and 180® E. (Map: Australasia, K 3). 
They are of coral formation, extending over more 
than 360 miles, but occupying an area of less 
than 16 square miles. Guano, yams, fruit, coco- 
nuts, and copra are the chief products. They 
belong to Great Britain, having formed, since 
1892, an administrative dependency of the Fiji 
group. They were discovered in 1781 by Mau- 
relle. Pop. (mainly Christianized Polynesians), 
1911, 3084. 

ELLICHPTTR, §lTich-p^r. A town in the 
Amraoti District of Berar, British India, on the 
Bichan, 32 miles northwest of- Amraoti (Map: 
India, C 5). It is a station of the Imperial 
Service troops and has manufactures of cotton 
good^ and carpets. It is a large market for logs 
and lumber. Pop., 1891, 26,637; 1901, 26,082; 
1911, 13,909. 

ELOilCOTT, Andrew (1754-^1820). An 
American civil engineer, born in Bucks Co., Pa. 
In 1789 he was appointed by Washington to sur- 
vey the lands in western Pennsylvania and New 
York, near Lake Erie, and in the same year 
made the first accurate measurements of Niagara 
Falls and River. In 1790 he was engaged in 
surveying and laying out the new city of Wash- 
ington, was appointed Surveyor-General of the 
United States in 1792, and in 1796 was one of 
the commissioners on the part of the United 
States to determine the boundary between this 
country and the Spanish territory. From 1801 
to 1808 he was secretary of the Pennsylvania 
State Land OflSce, and from 1812 until his death 
held the chair of mathematics at the West 
Point Military Academy. He published a Jour- 
nal in 1803. 

ELLICOTT, Charles John ( 1819-1909 ) . An 
English clergyman and educator. He was bom 


at Whitwell, near Stamford, graduated at Cam- 
bridge (St. John^s) in 1841, and for 10 years 
was rector of Pilton, Rutlandshire, but in 1SJ8 
became professor of New Testament exegesis in 
King’s College, London, and in 1860 Hulsean 
professor of divinity at Cambridge. In 1861 he 
was made dean of Exeter and in 1863 Bishop 
of Gloucester and Bristol. When this see was 
divided in 1897, he became Bishop of Gloucester ; 
he resigned his diocese in 1904. He became 
chairman of the New Testament Revision Com- 
mittee in 1881. He defended the revision in 
various pamphlets, notably one (1882) in co- 
operation with Archdeacon Edward Palmer. 
His most important work is his Critical and 
G^'ammatical Commentaries on many of the 
Epistles ( 1854-58; 1887) , and he edited a Bandy 
Commentary on the New Testament (3 vols. 
and 13 vols., 1877-79). Among his other pub- 
lications are: Treatise on Analytical Statics 
(1851); the (Hulsean) Lectures on the Life of 
Our Lord Jesus Christ (1860) ; and Aids to the 
Faith (1861), a reply to Jowett in Essays and 
Reviews. 

ELC[jICOTT city. A city and the county 
seat of Howard Co., Md., 9 miles (direct) west 
of Baltimore, on the Patapsco River, and on the 
Baltimore and Ohio Railroad (Map: Maryland, 
F 2 ) . It has manufactures of flour, cotton, silk, 
and woolen goods. Rock Hill College (Roman 
Catholic) was opened here in 1857, and the 
city contains a sanitarium. Founded in 1772, 
Eliicott City was incorporated in 1867. Pop., 
1900, 1331; 1910, 1151. 

EL^LIOT, Arthur Ralph Douglas (1846- 
) . An English lawyer and author, a son of 
the third Earl of Minto, He was educated at 
Edinburgh University and at Trinity College, 
Cambridge ; was member of Parliament from 
1880 to 1892 and from 1898 to 1906; and served 
as^ Financial Secretary to the Treasury during 
1903. From 1895 to 1912 he was editor of the 
Edinburgh Review. His publications include : 
Criminal Procedure in England and Scotland 
(1878); The State and the Church (1881; 2d 
ed., 1899) ; Life of the First Viscount Ooschen 
(1911). 

ELLIOT, Daniel Giraud (1835- ). An 

American ornithologist. He was born in New 
York and received an academic education. From 
1856 to 1878 he traveled extensively in Europe, 
Africa, and Asia Minor, but afterward confined 
his travels and investigations principally to 
America. In 1896 he led an expedition into 
East Africa in the interest of the Field Museum, 
Chicago, and on. his return became curator of 
zoology for that institution. In 1898 he had 
charge of an expedition sent under the same 
auspices to explore the Olympic Mountains in 
the State of Washington. He was the founder 
and a president of the American Ornithological 
Union and a vice president of the Zoological So- 
ciety of France. He was decorated 10 times by 
European governments for work in scientific 
fields. His extensive scientific writings include 
treatises and monographs on Family of the 
Qrou,se (1865) ; Family of the Pheasants (1871— 
72) ; Family of the Hombills (1877-82) ; Birds 
of Forth America (1897) ; The Land and Sea 
Mammals of Middle America and the West Indies 
(1894); Wild Fowl of the United States and 
British Possessions (1898) ; Forth American 
Shore Birds (1895) ; Call’ Came Birds 
of Forth America (1897); ^urtof/sn of Ihr Mam- 
mals of Forth America and the : Adfacenf Sea^ 
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(1901); Catalogue of Mammals in the Field 
Columbian Museum (1906); A Revieio of the 
Primates, vols. i-iii (1913). 

ELLIOT, Gilbert. See Minto, Earl of. 

ELLIOTSOH, John (1791-1868). An Eng- 
lish physician, born in London and educated at 
Edinburgh and rt;'i ' 1 In 1829 he delivered 

before the Koyal College of Physicians his valu- 
able Lumley lectures on diseases of the heart 
(published in 1830), and in 1831 he was called 
to the chair of clinical medicine of London Uni- 
versity. The establishment of the University 
College Hospital, of which he became chief 
physician in 1834, was due chiefly to his in- 
fluence, and in his practice there he may be said 
to have been the first to demonstrate the im- 
portance of clinical teaching. Auscultation and 
the use of the stethoscope were also introduced 
by him. Deeply interested in the study of mes- 
merism, he established, in 1849, a mesmeric 
hospital where hypnotic treatment is said to 
have been applied successfully. To him W. M. 
Thackeray dedicated his Pendennis. He was 
the founder and first president of the Phreno- 
logical Society and president of the Royal 
Medical Society of London. Besides numerous 
contributions to periodicals, he published a 
translation of Blumenbach’s Elements of Physi- 
ology (2d ed., 1828) and wrote: Cases of the 
Bydrooyanio or Prussic Acid (1820) ; Lectures 
on Diseases of the Heart (1830) ; Principles and 
Practice of Medicine (1839) ; Human Physiology 
(1840) ; Surgical Operations in the Mesmeric 
State without Pain (1843). 

ELOOIOTT, Aaron Marshaix (1846-1910). 
An American Romance philologist, born at Wil- 
mington, N. C. He graduated from Haverford 
College in 1866 and from Harvard in 1868 and 
also studied in France, Italy, Spain, Germany, 
and Austria. At Johns Hopkins University he 
served as an associate in Romanic languages 
(1876-84), associate professor (1884-92), and 
rofessor (1892-1910). He became known for 
is researches in mediseval French languages and 
gave special attention to the works of Marie de 
France. For seven years he was secretary of 
the Modern Language Association of America. 
In 1907 he was decorated with the cross of the 
Lt'gioTi of Honor. 

ELLIOTT, Charles (1792-1869). An Ameri- 
can Mc'tliodi-'t Episcopal clergyman. He was 
born in County Donegal, Ireland, and preached 
there for two years before emigrating to America 
in 1815. He was superintendent of missions 
uniMTig l-'.o Wyandot Indians, f»r»--1d’nif elder of 
tin* Ohio district, professor of lan-jmage- in 
1827-31 at Madison College (Uniontown, Pa.), 
presiding elder of the Pittsburgh district, and 
editor of various Methodist periodicals. Prom 
1856 to 1860 and again from 1864 to 1867 he 
was president of the Iowa Wesleyan University 
and professor of biblical literature. His repu- 
tation as a scholar rests chiefly upon his De- 
lineation of Roman Catholicism (2 vols., 1841 )i 
Among his further publications are: Treatise on 
Baptism (1834); Indian Missionary Reminis- 
cenees (1850); The Great Secession (1852), a 
history of the division of the Methodist Episco- 
pal ’church in 1845 bn account of slavery; South- 
western 'Methb'dnsm^ (1868). 

ELLIOTT> C^ABt;cs LoRiNH (1812-68). An 
American portrait painter. He was ' born at 
Auburn, N. Y.^ and Studied in IQ'ew Ybrk-Cflty 
under Trumbull and ’Quidbr. ’ Aftor practicing 
portrait painting in Hew York- State tor 10 years 


he took up his residence in Hew York City in 
1845 and the following year was elected to the 
national Academy of Design. Elliott was the 
best portraitist of his day, and although he 
never went abroad his technique is neither 
provincial nor uncertain. His method is ma- 
ture, his drawing Arm, his color fresh and 
clean, and his likenesses excellent, though some- 
what lacking in sentiment. He is said to have 
painted over 700 portraits, mostly heads, as he 
had little idea of the composition of large 
canvases. Among his sitters were Fenimore 
Cooper, Fitz-Greene Halleek, Fletcher Harper, 
A. B. Durand (the Corcoran Gallery, Washing- 
ton), and Governor Bouck (City Hall, Hew 
York). There are other portraits by him in the 
Hew York City Hall, the State Library at 
Albany, and four examples in the Metropolitan 
Museum, Hew York. He also painted figure 
pieces, including ‘‘Don Quixote” and “Falstaff,” 
and one landscape, “The Head of Skaneateles 
Lake.” 

ELLIOTT, Ebenezer (1781-1849). An Eng- 
lish poet, known as the Corn-Law Rhymer. He 
was born at Masborough, Yorkshire, England. 
In 1821 he entered the iron trade at Sheffield 
and was very successful and in 1841 retired to 
an estate which be bad purchased at Great 
Honir^iinn, n-'.u* Barnsley. His best productions 
-f* c j /. •' r ‘ " sgf' Patriarch ( 1829 ) , The Splendid 
Village, and the famous Corn-Law Rhymes 
(1831). Elliott followed Crabbe, but with more 
fire and depth of feeling, in depicting the con- 
dition of the poor as miserable and oppressed, 
tracing most of the evils he deplores to the 
social and political institutions of the country, 
especially to the Corn Laws. A new edition of 
his works, revised and edited by his son, Edwin 
Elliott, was published in London (1876). Con- 
sult Watkins, Life, Poetry, and Letters of 
Ebenezer Elliott (London, 1850), and a critical 
of the man by Thomas Carlyle in 
the Hamburgh Review (1832). 

ELLIOTT, Edward Charles (1874- ). 

An American educator, born in Chicago. After 
graduating from the University of Hebraska in 
1895', he studied at J ena and Columbia universi- 
ties. From 1898 to 1903 he was superintendent 
of the Leadville ( Colo. ) schools, and at the 
University of Wisconsin he was associate pro- 
fessor of education in 1905-07, professor after 
1907, and also director of the pedagogical semi- 
nar after 1909. He also conducted special in- 
vestigations for the United States Bureau of 
Education in 1906-10, for the Hew York Board 
of Education in 1911-12, and for the State of 
Vermont in 1913. His publications include: 
Borne Fiscal Aspects of Public Education in 
American Cities (1905); State School Systems 
(1904; 3d ed., 1910); Legislation upon In- 
dustrial Education in the United States (1910) ; 
City School Supervision (1914). 

ELLIOTT, Sib Henry Miers (1808-53). An 
English historian. After finishing his studies 
at Oxford, at an early age he entered the service 
of the East India Company and was secretary 
to the Governor- General in 1847. Two years 
later he negotiated the -important treaty with 
the native chiefs regarding the settlement of 
the Punjab and Gujarat. He died at the Cape 
of Good Hope on his way back to England in 
1853. His principal literary productions are: 
Supplement to the Glossary of Indian Terms, of 
whidh only the first volume appeared (1846; 
enlarged by Beames, 1869) ; Blbliograph- 
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ical Index to the Historians of Mohammedan 
India, vol. i (1849), a work in whick the 
author enters upon an extensive biographical 
and critical discussion of more than 200 Arabic 
and Persian historians, but which was not com- 
pleted; and the History of India as told hy its 
own Historians, ed. by John Dowson (S vols., 
1866-77; a Sequel by Sir E. 0. Bailey, 1886). 
This latter is a valuable contribution to the 
history of Mohammedan rule in India. 

ELLIOTT, Howaed (1860- ). An Amer- 

ican railroad president, born in New York City. 
He graduated from Lawrence Scientific School 
(Harvard) in 1881. After serving in several 
less important capacities with the Chicago, 
Bi.il*! n'-c n. and Quincy Railroad until 1887, he 
i !'■ ■, c .j ^ general freight and passenger agent 

of the St. Louis, Keokuk, and Northwestern Rail- 
way — a part of the Burlington System — and 
later he was general freight agent (1891-96) of 
the whole system, general manager (1896- 
1902), and second vice president (1902-03). 
He was president of the Northern Pacific Rail- 
way Co. from 1903 to 1913, and in the latter 
year succeeded Charles S. Mellen as president 
of the New York, New Haven, and Hartford; but 
he resigned this office before the end of the year 
and became chairman of the board of directors. 

ELLIOTT, Jesse Duncan- (1782-1845). An 
American naval officer. He was born in Mary- 
land, was educated at Carlisle, Pa., studied law, 
and in 1804 entered the navy as a midshipman. 
In October, 1812, he captured two British brigs, 
the Detroit and the Caledonia, near Fort Erie 
(q.v.), the first naval success for the Americans 
on the Great Lakes. At the capture of York (now 
Toronto), in April, 1813, he commanded the 
Madison, and in the battle of Lake Erie, Sep- 
tember, 1813, the Hiagara, being second in com- 
mand to Perry. His conduct during the battle 
was the subject for many years of considerable 
controversy. In October, 1813, he succeeded 
Perry in command of the Lake Erie fleet. He 
afterward commanded the sloop of war Ontario 
under Decatur during the war against Algiers 
in 1815, was raised to the rank of captain in 
1818, and commanded the West India squadron 
and the Charlestown Navy Yard. In 1840, after 
liavirig coirinianded the Constitution in the 
Modltorranoan squadron for several years, he 
was tried by court-martial and was suspended 
from duty for four years. In October, 1843, 
however, he was restored to the service and was 
placed in command of the Philadelphia Navy 
Yard, For discussions of his conduct in the 
battle of Lake Erie, consult: Jarvis, A Bio- 
graphical Notice of Commodore Jesse D, Elliott 
(Philadelphia, 1835); Burges, Battle of Lake 
Erie, with Notices of Commodore Elliot fs Conr 
duct in that Engagement (ib., 1839); Cooper, 
Battle of Lake Erie ( Oooperstown, 1843) ; Ban- 
croft, History of the Battle of Lake Erie, cmd 
Miscellaneous Papers (New York, 1891). 

ELLIOTT, John (1858- ). An Ameri- 

can mural and portrait painter. He was bom 
in,Englanjd) on the Scottish border, of a well- 
known family,' and studied at the Julian 
Academy under. Carolus Duran, and at Rome 
under Villens. * One^,©^ his earliest and most 
characteristic decoratiyc. pieces is ^^The Vin- 
tage,” , a ceiling and fridze-in the house rof, Mrs. 
spotter Palmer, Chicago, This was' followed^ by 
a^iling for the Boston .Public Library 
196^, entitled ^The Triumph of . Tinxe,^’^ . deeo- 
rativmv treated, vet of frreat denth and airkie^ss. 


In 1908 he completed his greatest achievement, 
the mural painting “Diana of the Tides,” in the 
New National Museum, Washington. His deco- 
rations are characterized by luminous color, 
subtle handling of light, and clever blending of 
the real and ideal. Elliott is also noted as a 
portrait painter, especially in red chalk, pastel, 
and silver point, in which mediums he displays 
a delicate and subtle technique. Among his 
best portraits are those of his mother-in-law, 
Julia Ward Howe, in red chalk (Metropolitan 
Museum, New York) ; King Humbert of Italy, 
in silver point (owned by Queen Margherita) ; 
Lord Ava; The Marquis of Winchester; and 
General Wauchope. His figure subjects include 
two versions of “Dante in Exile” (one owned 
by Queen ighcrii.i ) and a pastel study of 
Dante (Mrs. David Kimball), which has become 
world famous. His illustrations for fairy tales 
also deserve mention. For his distinguished 
services to the earthquake sufferers at Messina, 
he received medals from the Italian government 
and the American Red Cross Society. 

ELLIOTT, Maxine (1871- ). An Amer- 

ican actress, born at Rockland, Me., daughter 
of Thomas and Adelaide Dermot. Her first 
serious role was as Felicia Umfraville, with E. 
S. Willard in The Middleman, in 1890. After- 
ward she played with Willard in The Profes- 
sors Love Story and other pieces. With Daly’s 
company she went to London in 1895, playing 
in Shakespearean parts as well as in light 
comedy. In 1896 she joined N. C. Goodwin, 
with whom, in 1898, she played in Clyde Fitch’s 
Nathan Hade, In 1898 she was married to Good- 
win, and in 1900 they appeared with much popu- 
lar success in H. V. Esmond’s When We Were 
Twenty-one. In 1903 she appeared as a “star” 
in Clyde Fitch’s Her Own Way. After this she 
continued to “star” successfully in various light 
comedies. 

ELLIOTT, Samuel Mackenzie (1811-73). 
An American physician, born at Inverness, Scot- 
land. He was educated at the Royal College of 
Surgeons in Glasgow. In 1833 he went to the 
United States and continued his medical studies 
in Philadelphia and Cincinnati. In 1835 he 
settled in New York City and soon gained great 
reputation as an oculist. He served in the 
Civil War as lieutenant colonel of the Highland 
Guard and was wounded in the first battle of 
Bull Run. Subsequently he was brevetted briga- 
dier general. 

ELLIOTT, Sabah Babitwell ( ?~ ) . An 

American novelist, daughter of Stephen Elliott 
(1806-66), first Bishop of Georgia. Her more 
noteworthy volumes of fiction are: The Felmeres 
(1879) ; Jerry, a pathetic story of “poor-white” 
life in the Tennessee mountains, originally pub- 
lished serially in Scribners Magazine, later 
translated into German, and republished in 
Australia; The Durket Sperret, a realistic story 
also of the Tennessee mountaineer; An Incident 
and Other ^Happenings (1899) ; The Making of 
Jane (1901). She also wrote an excellent biog- 
raphy oi Sam Houston (1900) for the “Beacon 
Biographical Series” and many short stories, 
chiefly of Southern life, 

ELLIOTT, Stephen (1771-1830). An Amer- 
ican naturalist. He was born at Beaufort, S. 0., 
graduated at Yale in 1791, and was a mem- 
ber of the State Legislature from 1793 until 
1812. He assisted in organizing the Literary 
EhiXosophrcal Society of Sputh Carolina 
and for a time its president. , He was also 
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one of the founders of the State medical college, 
in which for some years he was professor of 
natural history and botany. From 1812 to his 
death he was president of the Bank of the 
State. He published The Botany of South Ga/rO’- 
Una and Georgia (2 vols., 1821-24) and was for 
a time the editor of the Southern Revievy. 

ELLIPSE ( Lat. ellipsis, from Gk. eWeif/Ls, 
elleipsis, omission, from iWeiTreLv, elleipein, to 



omit, from ip, en, in + XetneLv, leipein, to 
leave). An important geometric figure, repre- 
senting the approximate shape of the planetary 
orbits. It is one of the conic sections (q.v.) 
and received its name from Apollonius (q.v.). 
It is a curve of the second order and second class 
(see Curve) and may be defined as the locus 
of a point (P), the sum of whose distances from 
two fixed points is constant. The two fixed 
points are called the foci {F and F') 5 the 
diameter dravn through them is called the 
major sj.xi-, and the perpendicular bisector of 
this diameter the minor axis. It is also defined 
as the locus of a point which moves so that the 
ratio of its distance from a fixed point, called 
the focus, to its distance from a fixed line 
{DD'), called the directrix, is constant and 
less than unity; the constant ratio is called 
the eccentrioity of the ellipse and is equal to 
the ratio of the distance betweeji the foci to the 



major axis. - The limit of the ellipse, as the 
eccentricity’ approaches 0 and the foci apprc^ch 
coincidence, is^ the circle. There are various 
contrivances for -describing an ellipse, called 
ellipsographs, or elliptic- compasses. The sim- 
plest method is to fix the ’two ends of a thread to 


pins at the foci and make a pencil move in the 
plane, keeping the thread taut. The end of the 
pencil will trace an ellipse whose major axis is 
equal to the length of the thread. The Car- 
tesian equation of the ellipse placed symmetri- 
cally with respect to the axis of coordinates 

= 1, a, b being the semimajor 

ixes respectively. The eccen- 


^2 
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(q.v.) is 

and semiminor axe 
tricity is e = 'X/a^—b^ 


The polar equation of the 


ellipse IS r where the parameter 

1 H- € cos 0 ' ^ 

52 

P = . The centre O bisects all chords pass- 

ing through it; each diameter of a pair of con- 
jugate (q.v.) diameters bisects all chords paral- 
lel to the other; and the focal chord parallel to 
the directrix is called the latus rectum. From 
the equation of the ellipse, by means of the in- 
tegral calculus, its area is shown to be r- ab. 
The length of its circumference is approximately 


2^a{l - 1 


1.3e=* 

22.42 


1.32.5e2 

22 . 42 . 62 



There are several special kinds of ellipses, for 
the names and equations of which, consult Bro- 
card, Notes de bibliographic des courbes gSome- 
triques (Bar-le-Duc, 1897). 

ELLIP^'SIS (Lat., from Gk. elleip- 

sis, omission ) . A term used in grammar and 
rhetoric to si^ify the omission of a word neces- 
sary to complete the expression or sentence in 
its usual form. The object of ellipsis is brevity 
and impressiveness. See Syntax, Figures op. 

ELLIP^SOIB (from Gk. elleipsis, 

ellipse -f- el8os, eidos, form). A kind of solid, 
bounded by a surface of the second order, the 
spheroid being a special case, as stated below. 
The latter has a peculiar interest because the 
form of the earth is spheroidal. The Cartesian 
equation of an ellipsoid referred to its centre as 
origin, and its axes as axes of coordinates ( q.v. ) , 

is + ^ + = I 5 where a, b, c are the semi- 

cr 

axes. By giving the value 0 successively to ay, 
y, z, the equations of three ellipses are obtained, 
which are the sections of the ellipsoid, made by 
the respective coordinate planes. If any two 
of the quantities a, b, 0 are equal, one of the 
three sections is a circle, and the ellipsoid be- 
comes an ellipsoid of revolution. The surface 
formed by the revolution of an ellipse about its 
major axis is called a prolate spheroid, and 
that formed by the revolution about the minor 
axis is called an oblate spheroid, the latter being 
the general form of the earth. The term is often 
applied to the solid inclosed by the surface 
above defined. Ellipsoids play i'-i ls:rL 
part in the theory of inertia. If ■ *1 I t. 
through the origin 0, a length OF be laid 011 , 
inversely pro])ortic)nal to the square root of the 
moment of inertia I of the line with respect to 
the given mass m, the locus of the point P will 
be a quadric surface called the ellipsoid of 
inertia, or momental ellipsoid, of the point O. 
The polar reciprocal (see Poeb and Pouab) of 
the momental ellipsoid with respect to a certain 
sphere is called the ellipsoid of gyration, or the 
reciprocal ellipsoid. 

ELLIP^TIC EXJNCTIOETS. See Functions. 

ELOLIIS, Alexander John (1814r^90). An 
English philologist and mathematician, born at 
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Hoxton, London, and educated at Eton and 
Trinity College, Cambridge. He was born under 
the surname Sharpe, but changed it to Ellis by 
royal license in 1825. He began the study of 
law in the Middle Temple, but gave it up for 
mathematics, first attracting attention by a 
translation of Ohm’s Geist der matJiematisohen 
Analysis in 1847. It was as a phonologist and 
’ -wever, that Ellis was best known. 

'■ ■■ ; i ■ himself with Sir Isaac Pitman, 
with whom he formulated a system of printing 
which he called “phonotypy,” which added 
several new letters to the alphabet correspond- 
ing to sounds used in spoken language. His 
work formed the basis for all modern English 
phonetics in that he was the first to reduce this 
study to a science. His studies in phonology 
led him naturally to a study of philology, and 
he took high rank as an authority on both early 
English pronunciation and modern English dia- 
lects. His greatest work in this field was en- 
titled On Eai'ly English Pronunciafion, with 
Special Reference to Shahspere and Chaucer, 
which was published at intervals between 1869 
and 1889- Another field in which Ellis achieved 
distinction wms in the scientific theory of music, 
to the literature of which he contributed The 
Sensations of Tone as a Physiological Basis for 
the Theory of Music f‘1875), based on a Ger- 
man work by Helmholtz, and The History of 
Musical Pitch (1880). His other works in- 
clude: Horse Taming (1842) ; Phonetics (1844) ; 

A Plea for Phonetic Spelling (1848) ; On Glosik; 
a Heu Sistem on Inglish Speling (London, 
1870) : English, Dyonisian, and Hellenic Pro- 
nunciations of Greek (ib., 1876) ; Logic for 
Children (ib., 1882), which consists of two ad- 
dresses: Original Nursery Rhymes for Boys and 
Girls (1848) ; Algebra Identified loith Geometry 
(1874) ; Practical Hints on the Quantitative 
Pronunciation of Latin (1874) ; Pronunciation 
for Singers ( 1877 ) . 

ELLIS, Alston (1847- ). An i\.meriean 

university president, born in Kenton Co., Ky. In 
1865 he graduated from Miami University. Be- 
tween 1867 and 1892 he was principal of schools 
at Covington and Newport, Ky., and superin- 
tendent of schools at Hamilton and Sandusky, 
Ohio; from 1892 to 1900 he was president of 
the State Agr u nlii’.jjil College of Colorado and 
during mo-i il i-- [.eriod also director of the 
Colorado Experiment Station at Fort Collins, 
Colo.; in 1901 he became president of Ohio Uni- 
versity. He served as president of the Ohio 
Superintendents’ Association in 1875, the Ohio 
Teachers’ Association in 1888, the Ohio College 
Association in 1892—93, and the Ohio Association 
of Presidents and Deans in 1910-11. Besides 
many educational reports he is author of a His- 
tory of the Ungraded Schools of Ohio. 

ELLIS, Edward Sylvester (1840- ). 

An American writer, principally known for his 
boys’ stories of adventure. He was born at 
Geneva, Ohio, and was educated at the New 
Jersey State Normal School. After teaching for 
several years, especially at Trenton, N. J., where 
he was principal of the high school and superin- 
tendent of schools, he devoted himself after 1876 
exclusively to historical research and literary 
work. He is author of more than a dozen series 
of juvenile stories, comprising some 150 volumes, 
and of such writings as : The Camp-Fires of 
General Lee (1886); The Indian Wars of the 
United ' States (1892); History of our Country 
(1896) ; Dewey and Other Naval Commanders 


(1899) ; Low Twelve (1908) ; High Twelve 
(1912); Life of Thomas Jefferson (1913), 
ELLIS, George Edward (1814-94). An 
American historian and editor. He was born in 
Boston, graduated at Harvard College in 1833 
and at Harvard Divinity School in 1836, spent 
three years in study and travel in Europe, and 
from 1840 to 1869, when he resigned, was 
pastor of the Harvard (Unitarian) Church, 
Charlestown, Mass. From 1857 to 1863 he was 
professor of systematic theology in the Harvard 
Divinity School. In 1864, 1871, and 1879 he 
was a Lowell Institute lecturer and for a num- 
ber of years was editor of the Christian Register 
and later of the Christian Examiner. He 
was an overseer of Harvard College in 1850— 
54 and in 1885 was elected president of the 
Massachusetts Historical Society. He pub- 
lished: Sketches of Bunker Hill and Monument 
(1843; 4th ed., 1846); John Mason (1844); 
Anne Hutchinson ( 1845 ) ; William Penn ( 1847 ) ; 
Half Century of the Unitarian Controversy 
(1857) ; The Aims and Purposes of the Founders 
of Massachusetts and their Treatment of In- 
truders and Dissentients (1869) ; Memoir of Sir 
Benjamin Thompson, Count Rumford (1871); 
History of the Battle of Bunker Hill (1875) ; 
The Red Man and the White Man in North 
America (1882) ; The Puritan Age and Rule in 
the Colony of the Massachusetts Bay, 1629—1685 
(1888). He wrote chapters for the Memorial 
History of Boston (1881) and for Winsor’s Nar- 
rative and Ci'itical History of America (1886). 
Consult the memoir by 0. B. Frothingham in. 
Proceedings of the Massachusetts Historical So- 
ciety for May, 1895. 

ELLIS, Sib Henry (1777-1869). An English 
antiquarian, born in London and educated at St. 
John’s College, Oxford. He held a sublibrarian- 
ship in the Bodleian at Oxford for a few months 
an<r was then (1800) appointed to a similar 
position in the British Museum, where he was 
chief librarian from 1827 to 1856, when he re- 
tired. In 1833 he was knighted by William IV. 
He edited Brand’s Popular Antiquities (1813) 
and several volumes for the Camden Society, 
published a valuable collection of Original Let- 
ters Illustrative of English History (11 vols., 
1824-46), and wrote an Introduction to Domes- 
day Book (2 vols., 1833). 

ELLIS, (Henry) Havelock (1859- ), 

An English criminologist, born at Croydon, Sur- 
rey, and educated for a medical career at St, 
Thomas’s Hospital. After teaching for several 
years in Australia he returned to England in 
1880, where he became known as a writer. He 
wrote: The Criminal (1890; 4th ed., 1910) ; Man 
and Woman: A Study of Human Secondary 
Sexual Characters (1894; 4th ed., 1904) ; A 
Dialogue in Utopia (1900); The World of 
Dreams (1911) ; The Task of Social Hygiene 
(1912); and ‘^Studies in the Psychology of 
Sex,” a series >\-'\vj. up to 1914, these six 
volumes: Sean*- I, (1897), The Evolu- 

tion of Modesty (1899; 3d ed., 1910), Analysis 
of the Sexual Impulse (1903; 2d ed., 1913), Sex- 
ual Selection of Man (1905), Erotic Symbolism 
(1906), and Sex in Relation to Society (1910). 

ELLIS, Job Bioknell (1829-1906). An 
American botanist, born at Potsdam, N. Y., and 
educated at Union College. 'His publications 
include North American Fungi, with B. M. 
Everhardt (1892), and North American Ftmgl 
(1878—93). He was an editor of the JaurnaL 
of Mycology from 1885 to 1888. i 
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ELLIS, John Yaj.entine (1835- ). A 

Canadian journalist and legislator. He was 
bom in Halifax, Hova Scotia, and was educated 
there in the public schools. He worked in a 
printer's office for some years and in 1857 went 
to St. John, Hew Brunswick, where he became 
a reporter. In 1862 he brought out the St. 
John Qlohej which he thereafter edited and 
published. Entering politics in 1882, he sat for 
five years as the Liberal member for St. John 
in the New Brunswick Legislature. In 1887- 
91 he represented St. John in the House of 
Commons, and in connection with his election 
there were court proceedings involving him for 
contempt of court, for which he underwent im- 
prisonment and was sentenced to pay a fine. 
The outcome of the proceedings increased his 
popularity, and the- fine was paid by public 
subscription. In 1896-1900 he was again a 
member of the House of Commons, but in the 
latter year he was appointed a member of the 
Dominion Senate. In 1911 he was elected 
chairman of the Senate Committee on Debates, 
and also president of the Natural History So- 
ciety of New Brunswick. He published several 
political pamphlets. 

ELLIS, Mina A. (1875?— ). A Canadian 

explorer and author. She was born at Bewdley, 
Ontario, and graduated at the Brooklyn (N. Y.) 
Training School for Nurses. Subsequently she 
was assistant superintendent of the S. K. Smith 
Infirmary, Staten Island, and superintendent of 
the Virginia Hospital, Biehmond, Va. In 1901 
she married Leonidas Hubbard, a journalist and 
explorer who perished in Labrador in 1903. 
After his death she organized an expedition 
which in 1905 successfully crossed the north- 
eastern part of the Labrador Peninsula (now 
the District of Ungava, Province of Quebec) 
with the object of completing Hubbard’s work, 
and during the journey made many interesting 
discoveries. She was the first white person to 
cross the Great Divide between the Naskaupi 
and George rivers. On returning to the United 
States she published an account of her journey 
in The Bulletin of the American Geographical 
Society; also a volume, A Woman^s Way 
through Unhnown Labrador (1908). 

ELLIS, Robinson (1834-1913). An English 
classical scholar, born at Barming. He entered 
Balliol College, Oxford, and took the degree of 
B.A. in 1857 ; became fellow of Trinity College 
in 1858; received the M.A. degree in 1859; 
was made professor of Latin in University Col- 
lege, London, 1870; in 1883-93 was University 
reader in Latin literature, and in 1893 became 
Corpus professor of Latin literature, Oxford. He 
edited or wrote: Gatulli Yeronensis Liber, etc. 
(1878) ; Ovid, This (1881) ; ^‘Glosses on Apolli- 
naris Sidonius,” Anec. Oxon., Class. Series, 1, 5 
(1885); Avianus (1887); Orientii Carmina, 
vol. xvi in the ^‘Corpus Scriptornm Lcclesiasti- 
corum” (1888); Velleius (1898); 

Mtna (1900) ; J^octes Maniliance (1891); Ap- 
pendix Vergiliana (1907), and The Annalist 
Licinianus (1908). He contributed largely to 
the learned periodicals. He made also a 
translation of Catullus in the metres of the 
original (1871). His Com^mentary on Catullus 
(Oxford, -1876; 2d ed., 1889) took rank at once 
as a masterpiece of erudition and a first-hand 
study of all the sources of our knowledge of 
Catullus. For a notice of his work, with a 
partial list of his writings, consult Gildersleeve 
in American Journal of Philology, vol. xxxiv. 


pp. 494—496 (1913). Consult also The Classical 
Bevieto, vol. xxvii, pp. 286-287 (1913). 

ELLIS, William (1794-1872). An English 
missionary. He was bora in London, Aug. 29, 
1794. In 1816 he went to the South Pacific as 
a missionary of the London Missionary Society. 
In Tahiti he set up the first printing press in 
the South Sea Islands. From 1831 to 1841 he 
W’-as foreign secretary of the London Missionary 
Society. Prom 1847 till his death he was pastor 
of the Congregational church at Hoddesdon. 
near London. In 1853 Mr. Ellis was sent to 
Madagascar by the London Missionary Society 
to investigate the condition and prospects of 
the Christians in that island. He afterward 
made two other visits to the island, the last 
time remaining four years (1861-65). He died 
at Hoddesdon, June 9, 1872. Mr. Ellis’s works 
include: 'Narrative of a Tour through Oivhyhee 
[Hawaii] (1826); Polynesian Researches^ 
(1829); Bistory of Madagascar (1838), com- 
piled from government papers and reports of 
missionaries; Three Visits to Madagascar 
(1858); Madagascar Revisited (1867); The 
if C/z.'wrcTi [of Madagascar] (1870). These 
works are ,all standard authorities for the 
countries of which they treat. Consult the 
Life by his son, J. E. Ellis (London, 1873). — 
Sarah Stickney Ellis, Mr. Ellis’s second wife, 
was a voluminous writer and zealous worker in 
the interests of temperance reform, education, 
and efforts to improve the condition of young 
women of the lower classes. For many years 
she conducted a school for girls (Rawdon 
House) at Hoddesdon. She wrote: The Poetry 
of Life; The Women of England (1838) ; The 
Young Ladies’ Reader (1845); Rawdon House 
(1848); and many other volumes of like 
character. 

ELLIS, William (1828- ). An English 

physicist and astronomer. He was born in 
Greenwich and in his teens entered the employ 
of the Royal Observatory, where in 1856-74 he 
was in charge of the chronometric and electric 
branch and in 1875—93 of the magnetical and 
meteorological department. His studies of ter- 
restrial magnetism were particularly important. 

ELLIS, William Hodgson (1846- ). A 

Canadian physician and chemist. He was born 
in Bakewell, Derbyshire, England, but came to 
Canada in his youth and was educated at 
Toronto University, where he graduated in 1867. 
In 1866, during the Fenian Raid, he served 
with the Queen’s Own Regiment at Ridgeway. 
He afterward studied medicine at Toronto Uni- 
versity and in Great Britain. Returning to 
Toronto, he was appointed professor of chem- 
istry in Trinity Medical School and lecturer on 
chemistry in Trinity University. His next posi- 
tion was that of instructor in chemistry in the 
Provincial College of Technology. In 1887 he 
was appointed professor of applied chemistry in 
the School of Practical Science, Toronto, and in 
1900 he became professor of toxicology in To- 
ronto University. He was also given the posi- 
tion of official analyst, inland revenue, Toronto. 
He was twice elected president of the Canadian 
Institute, and in 1906 was elected president 
of the local section of the Chemical Indus- 
tries Society. He acquired a high reputation 
as a chemist and analyst. 

ELLIS, WiLLTA^i Thomas (1873- ). An 

American journalist and author. He was born 
at Allegheny, Pa,, and was educated in the 
public schools. Until 1894 he served on the 
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staffs of Philadelpliia newspapers, and afterward 
he was editor of the International Christian 
Endeavor organ (1894—97) and of Forward 
(1897-1902). From 1903 to 1908 he was an 
editorial writer for the Philadelphia Press. In 
1906-07 and 1910-11 he made world tours for 
a newspaper syndicate^ investigating social 
conditions in foreign countries. After 1897 he 
wrote syndicate Sunday-school lessons, and he 
also contributed to the Continent and other 
religious magazines. He became known as a 
frequent lecturer before religious bodies and 
as one of the founders of the Presbyterian 
Brotherhood. He is also author of Men and 
Missions (1909) and Foreign Missions through 
a Journalist's Eyes. 

ELLIS ISLAND. A small island in the 
northern part of upper New York Bay, a mile 
southwest of the Battery ( Map : Greater 
New York, C 6). It was sold by New York 
State to the United States in 1808, and for 
many years was used as a powder magazine. 
In 1891 it was made an immigrant station. 
The present buildings were erected in 1897, 
when the original structures were burned. 

ELG^ISON, Price (1862- ). A Cana- 

dian legislator and administrator. He was 
born and educated in England, but came to 
Canada in early manhood and took up farm- 
ing and ranching in British Columbia, becoming 
the largest wheat grower in that province. He 
entered politics in 1898 as a Conservative mem- 
ber of the British Columbia Legislature, and in 
1909 was appointed Minister of Lands and 
Works in the Cabinet of Sir Richard McBride 
(q.v.). In 1910 he became Minister of Finance 
and Agriculture, and in 1912 a member of the 
Royal Conservation Commission. 

ELLISSEN, m^-sen, Adolf (1815-72). A 
German philologist and literary historian, born 
at Gartow, and educated at the universities of 
^ttingen and Paris. From 1849 to 1855 he 
was a member of the second chamber of the 
Hanoverian Parliament, of which he became 
Phresident in 1854. His Tee- und AspTiodelos^ 
hluten (1840), a metrical translation of Chinese 
and modern (jrreek poems, is unique. A some- 
what similar production entitled Versuch einer 
Polyglotte der europdischen Poesie, vol. i 
(1846), is a valuable" contribution to literary 
history. His Analehten der mittel- und neu- 
griechischen Litteratur (5 vols., Leipzig, 1855— 
62) was the most complete work of its kind 
for many years after its publication. As a 
translator he was very successful, being prin- 
cipally known for his versions of Montesquieu’s 
Esprit des Lois and of Voltaire’s selected works 
(1844-46). His study on Yoltaire als poli- 
tischer Dichter is still considered an important 
contribution. 

ELGLISTON, Robert Wiluam (1774-1831), 
A noted English actor. He was born in London, 
the son of a watchmaker, and was educated at 
St. Paul’s School at the expense of a' scholarly 
uncle. He ran away from home, however, in 
1791, and ioined a theatrical company at Bath, 
making his first appearance, in a minor part, in. 
that same year. In 1793 he was highly success- 
ful as Romeo. Beginning in 1796, he appeared 
occasionally in London, at the Haymarket and 
Covent Garden theatres, while engaged also at 
Bath and in the management of several play- 
houses in provincial towns. From 1804 to 1809 
he wras a member of the Drury Lane Company, 
but after the theatre was burned opened the 
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Surrey Theatre, returning to Drury Lane in 
1812, where he took leading parts. He became 
lessee and manager of Drury Lane in 1819, open- 
ing it himself as Rover in Wild Oats^ and later 
presenting Kean, Macready, and other great 
actors of Ms time, but retired a bankrupt in 
1826. Subsequently he played at the Surrey 
Theatre, but his dissipated habits of long stand- 
ing prevented him from regaining his old pres- 
tige, and he died of apoplexy two weeks after 
his last appearance as Sheva in The Jew. Ellis- 
ton ranked among the great ^'*..1 - of his 

time, but was even more naturally remarkable 
as a comedian. He was the author of two plays. 
The Yenetian Outlaw and (in collaboration) 
No Prelude, in which he appeared himself. For 
• Ms life, consult: G. Raymond (London, 1848 
and 1857) ; Oxberry, Dramatic Biography 
(London, 1826) ; Actors and Actresses of Great 
Britain and the United States, ed. by Matthews 
and Hutton, vol. ii (New York, 1886). 

ELLO^RA. A ruined town in the dominions 
of the Nizam, not far from the city of Dowlata- 
bad, in lat. 20 2' N. and long. 75° 13' E. It 
is celebrated for its wonderful rock-cut temples, 
of which there are 19 large ones, partly of 
Brahman and partly of Buddhist origin. The 
largest is the Brahman Dumnar Lena, cruci- 
form in plan, measuring 150 feet each way. 
The amalaka, or melon-capitaled columns, _ of 
these caves are a noticeable feature. Besides 
the caves there are monolithic temples hewn 
bodily out of the rock. The most beautiful 
is the Brahman temple known as the Kailasa. 
At its entrance is an antechamber 138^ feet 
wide by 88 deep, with numerous rows of pillars. 
From this a bridge leads into a great rectangu- 
lar colonnaded court, 247 feet in length and 
150 broad, in the centre of which stands the 
temple itself, a vast mass of richly carved rock, 
adorned with four rows of pilasters, with colos- 
sal elephants beneath. The interior is about 
103 feet long, 56 broad, and 17 high, but the 
entire exterior forms a pyramid 100 feet high 
and is overlaid with sculpture. In the great 
court are numerous ponds, obelisks, colonnades, 
sphinxes, and on the walls thousands of myth- 
ological figures of all kinds, from 10 to 12 feet 
in hei^’L ^ antiquity and reli- 
gious ■ “ ■ ■ Brahman temples, au- 

thorities are not agreed; but at all events they 
must be subsequent to the epic poems Ramayana 
and Mahdbharata, because they contain repre- 
sentations taken from these poems. r« rgur-oti 
assigns the Kailasa to the ninth coiitiirv : i Lhj 
B uddhist caves are much earlier. Consult Fer- 
gusson and Burgess, The Gave Temples of India 
(London, 1880). 

ELLS, Robert Wheelock (1845-1911). A 
r.u‘j!(31an pL-oh^iri-r. He was born in Corn- 
v.alb.'-. and was educated at 

Acadia University and at McGill, where he 
g-.i : .j i ;*i 1^71. I" .he same year h© joined 
t' ■ • I i L- Survey, and he con- 

tinued in its service for more than 25 years, 
becoming senior geologist. His reports on the 
' " ■; 'ne^-al resources of A ova Scotia, 

^ ■ . Prince Edward Island, Quebec, 

and the Northwest Territories were published 
in the annual volumes of the Geological Survey. 
He was elected a fellow of the Royal Society 
of Canada and a fellow of the American Geolog- 
ical Society. , , 

ELLS'WORTH. A city, port of entry, and 
the county seat of Hancock Co., Me., 30 miles 
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soTitlieast of Bangor, on the Maine Central Rail- 
road (Map: Maine, D 4). It is at the head of 
navigation on the Union River and has an ex- 
tensive trade in lumber and shipbuilding inter- 
ests, also manufactures of lumber, shoes, car- 
riages, sails, and gasoline engines. Abundant 
water power is supplied by the river, which is 
spanned by several bridges at this point. The 
principal public buildings include the court- 
house, customhouse, city hall, and a public 
library. A large United States fish hatchery is 
located here. Ellsworth was settled in 1763, 
incorporated in 1800, and chartered as a city 
in 1869. The government is vested in a mayor 
and a board of aldermen. The city owns its 
water works and electric-light plant. Pop., 
1900, 4297; 1910, 3549. 

ELLSWORTH, Ephraim Elmer (1837-61). 
An American soldier. He was born in Mechan- 
icsville, N. Y., hut early removed to Chicago, 
where he studied law and took charge of a 
company of cadets which he brought to a fine 
degree of efficiency and with which he toured 
the country in the summer of 1860. He became 
a friend of Abraham Lincoln, whom he per- 
suaded to create a bureau of militia in the 
War Department. Lincoln gave Ellsworth a 
lieutenant^s commission preliminary to putting 
him in charge of the militia bureau. He was 
dangerously sick in the spring of 1861, but in 
April organized a Zouave regiment (Ells- 
worth’s Zouaves) from among the volunteer 
firemen of New York and became its colonel. 
He took part in the first general movement 
of the Eederal forces into Virginia, but at 
Alexandria, on May 24, was shot dead by a 
hotel keeper from whose building he had just 
torn away a Confederate flag. In the North he 
was regarded as the first martyr to the cause 
of the Union. He was buried, with imposing 
military ceremonies, from the White House, in 
by special order of President 

Liri< oln. 

ELLSWORTH, Oliver (1745-1807). An 
American statesman and jurist, born at Wind- 
ebr, Conn., where his family had been settled 
since 1665. He studied at Yale and at Prince- 
ton, ^vhere he graduated in 1766. He studied 
theology for a year, but gave it up for law. 
Admitted to the Connecticut bar in 1771, he 
represented the town of Windsor in the Gen- 
eral Assembly of Connecticut from 1773 to 
1775 and was soon afterward chosen a member 
of the Pay Table, a commission having control 
of expenditure for military purposes during the 
Revolution. He became State’s attorney in 
1777 and was a member of the Continental 
CongiH -s from 1778 to 1783 and was a member 
of r'oniKil of the Governor of Connecticut 
(1780-85) and a judge of the State Superior 
Court (1785-89). In 1787, with Roger Sher- 
man and William Samuel Johnson, he was 
chosen to represent his State in the Constitu- 
tional Convention at Philadelphia, where he 
distinguished himself by his activity and sound 
judgment. At the time when disagreement 
seemed certain on the question of representa- 
tion, he, with. Roger Sherman, proposed what 
became ,tb^ basis of the national legislative 
system. ' This measure, known as the Connecti- 
cut Compromise, provided that the Federal 
legislature consist of two houses-r— the upper 
equally representative of the States, the lower 
composed of delegations proportioned accord- 
ing to population. On the organization of the 


national government, in 1789, he was elected 
one of the first United States Senators from 
Connecticut and served in that capacity until 
1796. In the Senate he was looked upon as 
leader of the Administration party and as the 
personal spokesman of President Washington. 
Ellsworth’s greatest and most lasting service 
to the United States government was in connec- 
tion with the establishment of the Federal judi- 
ciary. As chairman of the Senate Committee 
on the Judiciary, he drew up the bill which 
organized the entire system of Federal courts 
practically as they exist to-day. As leader of 
the Federalists in the Senate, he suggested to 
President Washington the plan of sending John 
Jay to England in 1794 to negotiate a new 
treaty with Great Britain; and it was Ells- 
worth’s influence, in the face of violent opposi- 
tion, that brought about the Senate’s approval 
of the treaty after it had been drawn up. In 
1796, by President Washington’s appointment, 
he became Chief Justice of the Supreme Court 
of the United States, serving until 1799, when 
President John Adams sent him, with William 
R. Davie (1756-1820) and William Vans Murry 
(1726-1803), as commissioner to adjust the 
numerous disputes between the United States 
and France. The ui h'li-. carried on al- 

mo st entirely by I . U - w < » 1 1 ' i , terminated with 
the signing of a treaty whereby France conceded 
a recognition of the rights of neutral vessels, 
promised the return to citizens of the United 
States of all ships captured by France, and 
provided for freedom of commerce between the 
two countries. After a year in England, during 
which time, because of failing health, he re- 
signed the chief justiceship (1800), he returned 
to America. From 1803 until his death he was 
a member of the Governor’s Council in Con- 
necticut, and on the reorganization of the Con- 
necticut judiciary, early in 1807, was appointed 
Chief Justice of that State, but died before 
entering upon his duties. Consult W. G. 
Brown’s Oliver Ellsworth (New York, 1905) 
and an excellent brief r^sumd in F. G. Cook’s 
'^Oliver Ellsworth and the Federation,” Atlantic 
Monthly, vol. Ixxxix, pp. 524-537 (April, 
1902). 

ELLWANGEH, ^Pwa.ng-en. The capital of 
the Circle of Jagst, Wiirttemberg, Germany, on 
the Jagst, 55 miles northeast of , Stuttgart 
(Map: Germany, D 4). It is situated amid 
beautiful valley scenery, on the slope of a hill 
crowned by the Hohen-Elhvangen Castle. The 
Romanesque Stifteskirche, dating from 770, is 
its moat interesting building. In the vicinity 
are the mineral baths of Schrezeim. It has a 
high school, a gymnasium, and an agricultural 
school. Its manufactures include leather, en- 
velopes, drumheads, and shafting. It is a busy 
wool market. Ellwangen was the capital of a 
Benedictine j^rincipalitv of 140 square miles 
until 1802. Pop., 1900, 4747: 1910, 4722. 

ELL'WOOD, Charles Abram (1873- ). 

An American sociologist, born near Ogdensburg, 
N. Y. He graduated from Cornell University 
in 1896 and also studied at the universities of 
Chicago (Ph.D., 1899) and Berlin. After 

spending one, year at the University of Ne- 
braska as lecturer and instructor he was ap- 
pointed professor of sociology at the University 
of Missouri in 1900. He became advisory editor 
of the American Journal of Sociology and as- 
sociate editor of the Journal of Criminal Law 
and Criminology and was president of the Mis- 
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souri Confederated Charities in 1904. In addi- 
tion to monographs and special articles on 
social psychology, he is author of Sociology and 
Modern Social Prohlems (1910) and Sociology 
in its Psychological Aspects (1912; Fr. trans., 
1914). 

ELIiWOOB, Thomas (1639-1714). An Eng- 
lish writer, born at Crowell, Oxfordshire. He 
joined the Quakers, and his zeal for the sect 
and denunciation of the Established church 
brought upon him much persecution. He him- 
self was equally intolerant of any division in 
the Quaker ranks. He was an intimate friend 
of Milton, and his comment upon reading the 
manuscript of Paradise Lost suggested to the 
poet the idea of Pa/radise Regained. Ellwood 
was the author of a number of polemical works, 
among them Forgery no Christianity (1674) ; 
two tracts attacking Thomas Hicks the Bap- 
tist; The Foundation of Tithes Shaken (1678) ; 
Sacred Histories of the Old and New Testa- 
merits (1709); and an Autobiography (1714). 

ELIiWOOD CITY. A borough in Lawrence 
Co., Pa., 30 miles northwest of Pittsburgh, on 
the Baltimore and Ohio, the Pittsburgh and 
Lake Erie, and the Buffalo, Eoehester, and Pitts- 
burgh railroads, and on Connoquenessing Creek 
( Map : Pennsylvania, A 5 ) . It is in a coal- 
mining district and has large steel-tube mills, 
steel-car works, building-stone and limestone 
quarries, foundries and machine shops, iron- 
works, and manufactories of wire products, 
metal packings, etc. Pop., 1900, 2243; 1910, 
3902. 

EIiM. A village and health resort in the 
Canton of Glarus, Switzerland, situated 10 
■miles southeast of Glarus, in a valley 3000 
feet above sea level, surrounded by the high 
peaks of the Sardona Alps (Map; Switzerland, 
D 2). On Sept. 11, 1881, the town was buried 
under an avalanche, which killed 114 people. 
Pop,, 1900, 914; 1910, 908. 

EXjM! (AS., OHG. elm, Ger. TJlme, elm, ulti- 
mately connected with Lat. ulmus, Ir. leamh, 
elm), Ulmus. A genus of trees of the family 
Urticacese, natives of temperate climates. The 
serrated leaves have unequal sides, and the small 
flowers which grow in clusters appear before the 
leaves unfold. One of the most important spe- 
cies is the English elm, Ulrmcs campestris, a 
tree of 60 to 80 feet in heiglit, with ovate-ellip- 
tical, doubly serrated leaves, and almost sessile 
flowers. The tree is found all over Europe, also 
in the west of Asia and north of Africa, and 
introduced into America, and is extensively 
planted as a street tree. The wood, which is 
compact and durable, especially in water, is 
used for a great variety of purposes by wheel- 
wrights, machine makers, ship and boat builders, 
etc. It is also prized by joiners for its fine 
grain and the mahogany color which it readily 
assumes on the application of an acid. It is 
reckoned superior to the wood of any other 
species of elm. The bark is used in dyeing and 
in sugar refining and in times of scarcity has 
been used in Norway for grinding into meal and 
mixing in bread, which has a less disagreeable 
taste than that made from meal mixed with fir 
bark.* The inner bark is used medicinally in 
cutaneous diseases; it i-> inucilacriiious and has 
a bitter, astringent taste. 'Phe elm bal.-am 
{beau me d’orme), wbieh form or! v in great 
repute, is a brownish substance, which L found 
in dried galls of the elm loaves in the south of 
Europe,^ Persia, etc. From these galls in an 


earlier stage flows a clear, viscid, sweetish 
liquid called elm water {eau d’orme), which is 
used for washing wounds, contusions, and. sore 
eyes. The elm is one of the principal timber 
trees of the British Isles, is most extensively 
planted, and is a chief ornament of English scen- 
ery. The cork-barked elm, a variety of Ulmus 
campestris, is distinguished by the corky wings 
of the bark of the branches- It is taller than 
Ulmus campestris, of more spreading habit, 
with much larger leaves, and is a common Euro- 
pean tree. The Dutch cork-barked elm is gen- 
erally considered a variety of Ulmus campestris. 
It has a still more corky bark, still larger 
leaves, is of very thick growth, but its wood 
is very inferior. The broad-leaved, or wj^ch, 
elm {Ulmus montana, or scahra) , a tree of very 
quick growth, is the only species that can with 
certainty be regarded as indigenous to Scotland. 
It has rough broad leaves, a stem less upright 
than that of the English elm, and large spread- 
ing branches. The wood is used for all the 
purposes of the English elm. Protuberances of 
gnarled wood are not infrequently produced, 
which are finely knotted and richly veined ; 
they are much esteemed for veneering and are 
sometimes very valuable. Varieties of this 
species are known as the giant elm and Chi- 
chester elm. The smooth-leaved elm ( Ulmus 
glabra), a native of Europe, is distinguished by 
much smaller leaves. It is by some regarded 
as a variety of Ulmus montana. Another vari- 
ety of this species, called the Huntingdon elm, 
is much esteemed. The Cornish elm ( Ulmus 
strict a) , now considered a form of Ulmus cam- 
pestris, found in the southwest of England, is 
remarkable for its rigid, erect, and compact 
branches. Ulmus pedunculata, a continental 
species with a large spreading head and smooth 
bark, is distinguished also by the long stalk of 
its flowers and its ciliated fruit. The American, 
or white, elm {Ulmus americana) , which at- 
tains its loftiest stature between lat. 42® and 
46° N., is a . • i tree, sometimes 120 

feet in height. The trunk reaches 60 or 70 feet 
before it separates into branches, and the widely 
diffused pendulous branches float gracefully in 
the air. It is one of the finest street 
park trees. In New England it is highly prized 
for this purpose. There are a number of famous 
elm trees, among them the Washington elm 
(q.v.), at Cambridge, Mass., and the old elm on 
Boston Common. The timber is used for agri- 
cultliral implements, wagon hubs, saddletrees, 
and cooperage. The red, or slippery, elm ( Ulmris 
fulva) is also common in the basin of the Missis- 
sippi as far south as lat. 30° and in western 
Canada and New England. It attains a height 
of 50 or 60 feet. The wood is more valuable 
than that of the white elm, but inferior to the 
English elm. The leaves and bark yield an 
abundant mucilage, which is bland and demul- 
cent and esteemed a valuable' relhedy in catarrh, 
dysentery, and other complaints. The wahoo, 
or winged elm {Ulmus cUata) , is a small tree, 
found from lat. 37® to Florida, Louisiana, and 
Arkansas, and is remarkable for the branches 
being furnished on two opposite sides with wings 
of cork. The wood is fine-grained, compact, and 
heavy. The cork, or rock, elm {Ulmus race- 
mo sa) , a larger species, attaining a height of 
100 feet and a diameter of 3 feet, ranges from 
western New England to Minnesota and south- 
ward. The wood of this species excels in its 
strength, toughness, flexibility, and durability. 
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111 China is found a species of elm, the leaves 
of which bear galls used in tanning and dyeing. 

The name “Spanish elm^’ is given in the West 
Indies to a tree also called Bois-de-Chypre {Got- 
dia gerascanthus) , of the family Boraginacese, 
the timber of which is valuable; also to Hamelia 
ventricosa,^ of the family Kubiaceae, the timber 
of which is known to cabinetmakers as prince- 
wood. The water elm {Planera aquatiea) is 
a tree 30 to 50 feet high, occurring from 
North Carolina to Kentucky, Missouri, and 
southward. The name elm is applied in Austra- 
lia to two timber trees, Aphananthe philippinen- 
sis of the family Urticaeese, and Duhoisia myo- 
p oroides of the family Solanaeeae. For illustra- 
tions, see Plates of Dicotyledons, Edelweiss, 
and Floweks. See Elm Insects. 

EDMACIN, §Fma-ken (also Elmacinus, or 
EI.MAKYN), George (1223-c.74). An Arabian 
Christian historian, known in the East as Ibn- 
Amid. He was successively ketib (or secretary) 
to the court of the sultans of Egypt and (from 
1238) secretary to the Council of War. He 
wrote a history of the Saracens, extending from 
the time of Mohammed to 1117. The work ap- 
peared at Leyden in Arabic and Latin in 1625 
and was afterward translated into French as 
I/histoire mahometane (Paris, 1657). 

EIiMAIiXJ, 61-ma'loo, or ALIVCALEE (Turk- 
ish for “the place of apples”). A town in 
i'\siatic Turkey, in the Vilayet of Konieh, about 
45 miles from the coast (Map*. Turkey in Asia, 
A 3 ) . It lies picturesquely surrounded by 
mountains on all sides except the southwest 
and has flour mills, tanneries, and a lively 
trade. Its population is estimated at from 
3000 to 4000. 

ELMAN, Mischa (1892- ). A distin- 

guished Bussian violinist, born at Talnoje. He 
showed such precocious and remarkable talent 
that when he was six years old his father took 
him to Odessa, where he studied four years with 
Fidelmann, a pupil of Brodsky. In 1902 Leo- 
pold Auer (q.v.) heard him and was so much 
impressed that he prevailed upon the Czar to 
suspend the rule barring pupils of the Jewish 
faith from the Imperial Conservatory of St. 
Petersburg. Here Elman continued his studies 
for two years under Auer with such success 
that at his d^but in 1904 he was unanimously 
acclaimed as a violinist of the first rank. His 
subsequent tours of Germany were a succession 
of triumphs. He visited tlie United States in 
1908 and proved such an attraction that he 
was heard again with unabated enthusiasm 
in 1911, 1912, 1913, and 1914. His talent for the 
violin amounts to positive genius. His tone is 
large and powerful, his technic stupendous and 
unerring, liis conception and interpretation those 
of the mature artist. 

EL MEKHEIE, or EL MESHERIF. See 

EL'MENDORE, Theresa Hubbbli. (West) 
(1855- ). An American librarian, born at 

Parde(wille, Wis. She graduated from Miss 
Wheelock’s Seminary, Milwaukee, Wis., in 1874. 
In 1896 she married Henry Livingston Elmen- 
dorf (died 1906). From 1880 to 1896 she was 
deputy librarian and librarian of the Milwaukee 
Public Library and after 1906 vice librarian of 
the Buffalo Public Library. She was president 
of the New York Library Association in 1903-04 
and of the American Library Association iii 
1911-12 — the first woman to hold that office: 
She served as editor of the American Library 


Association Catalogue and published several 
articles in library periodicals. 

ELMES, glmz, Harvey Lonsdale (1813-47). 
An English architect, born at Chichester, the son 
of James Elmes ( 1782-1862) , a well-known archi- 
tect and author of his time. In 1836 he was 
successful among 86 in competition for the 
desigm of St. George’s Hall, Liverpool. He was 
likewise successful in a subsequent competition 
for the design of the assize courts in the same 
city, and when it was decided to include the 
hall and the courts in one building he prepared 
a new design. The work of construction, begun 
in 1841, was superintended by Elmes until ill 
health obliged him to withdraw in 1847, when 
he was succeeded by C. R. Cockerell, The 
Collegiate Institution at Liverpool and a county 
asylum at West Derby were also his work. 

EL'MET. A small principality in ancient 
Britain, between Leeds and York, “roughly rep- 
resented by the West Riding of Yorkshire.” It 
retained its independence until early in the 
seventli century. Edwin (q.v.), King of Deira, 
on conquering the kingdoms of Bernicia and 
Elmet, established the Kingdom of Northumbria 
by the union of Deira, Bernicia, and Elmet. 
Consult Green, The Making of England (Lon- 
don, 1882). 

ELMINA, €l-me'na (native name Dena) , A 
fortified seaport of the British Colony of the 
Gold Coast, West Africa, situated 8 miles west 
of Cape Coast Castle. The castle is the residence 
of the government officials of the district. It is 
the chief outlet for the trade of Ashanti. El- 
mina became the chief exporting point on the 
Gold Coast during the Dutch occupation, but 
it has greatly declined since then and suffered 
much during the Ashanti wars. It came under 
English control in 1872, when it was claimed 
by the King of Ashanti, the result being the 
Ashanti wars of 1873-74. Pop., 1901, 3973. 

ELM INSECTS. The elm seems peculiarly 
susceptible to the attacks of foliage-eating in- 
sects. Most of these, however, are foreign spe- 
cies, which have been accidentally imported and 
acclimated and which are likely to attack the 



ELM-LEAF BEETLE (Galeruca xanthomelcma) . 


a» Adult beetle; 6, full-grown larva; c, elm leaf, with 
gruba eating and laying eggs; d, eggs (magnified). 

European elm in preference to American species. 
Hence it has been recommended that a few Euro- 
pean elms be included within all plantations tc 
serve as traps for the insects, which may thus 
be attacked more easily than if scattered ovei 
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the whole plantation. Tlie gypsy moth, brown- 
tail (see Moth, Beown -tailed ) , tussock moth 
(q.v.), and other defoliators, are more or less 
numerous, especially in New England, where 
great sums of money (see G-ypsy Moth) have 
been and continually are spent by local govern- 
ments in suppression of the evil; while the bag- 
worm and various minor insects, such as bark 
lice and leaf beetles, attack these trees in the 
South and West. 

The Elm-Leaf Beetle is, of all these, perhaps 
the most generally destructive to the foliage of 
this tree. It is a well-known European pest, 
which first appeared in the United States about 
1837 and has gradually become widespread. It 
is a yellowdsh-brown ehrysomelid beetle, a quar- 
ter of an inch long, with three indistinct dark 
stripes on the wings. The beetles begin to feed 
while the leaves are growing and eat round 
holes in them. They soon deposit clusters of 
bottle-shaped orange-colored eggs on the under 
sides of the leaves and then die. The caterpil- 
lar-like grubs speedily hatch and begin feeding. 
They are black at first, but become more yellow- 
ish with each molt, until finally they are wholly 
yellow except three dark stripes. South of 
Philadelphia two broods are usually produced 
annually, but northward only one. The larvse 
feed voraciously and soon skeletonize the leaves, 
and the infested tree rapidly becomes as if 
burned. The grubs then crawl or fall to the 
ground and go into the pupa state near or on 
Sae surface of the soil, sometimes so numerously 
as to make a noticeable yellow carpet all about 
the trunk of the tree. Ordinarily, however, 
they are more scattered, seeking crevices whicli 
will protect them somewhat; and in this state 
those of the single northern brood or of the sec- 
ond southern brood pass the winter. Full de- 
tails of this life history will be found in Mar- 
latt’s Blm Leaf Beetle, published as '^Circular 
No. 8” by the Department of Agriculture (Wash- 
ington, 1895), and the author recommends the 
following remedial measures: ^^The adults, for 
a week or two after emerging, feed on the newly 
expanded foliage, and a spraying with Paris 
green or other arsenical will destroy the great 
majority of them. Especial pains should be 
taken to accomplish the destruction of the in- 
sect in this stage. ... If rains interfere with 
spraying for the adults, or if it be neglected, the 
trees shoxild be sprayed with arsenical promptly 
on the first appearance of the larvse, and the 
application perhaps renewed a week or 10 days 
later, especially if rains have intervened ” • 

ELMFRA.“ a village in Waterloo Co., On- 
tario, Canada, situated on the Candian Pacific 
and Grand Trunk railways, 12 miles north of 
Berlin (Map: Ontario, D 6). The manufac- 
turing industries include foundries and ma- 
chine shops, boot factories, manufactories of 
transmission supplies, saw and planing mills, 
a brickyard, and grain elevators. The village 
owns its electric-light plant and water works, 
and is Supplied with hydroelectric power. Pop., 
1901, 1060; 1911, 1782. 

ELMI'BA. A city and the county seat of 
Chemung Co., N. Y., 147 miles southeast of 
Buffalo, on the Lackawanna, the Erie, the North- 
ern Central (Pennsylvania System), and the 
Lehigh Valley railroads, and on the Chemung 
liiver (Map: New York, D 6). It has the New 
York State Reformatory (see Elmiba Reform- 
atoby), a State armory, Elmira Free Academy, 
Elmira College ( q.v. ) , a ‘ United States Govern- 


ment building ( ■ . -)ost ofiSce 

and Federal cou ^ ■ . " ' ■ Library, 

Arnot-Ogden Memorial Hospital, Arnot Art 
Gallery, and homes for orphans and the aged. 
A monument to the Bev. Thomas K. Beecher 
is one of the features of the city. Eldridge, 
Hoffman, Wisner, and Riverside parks and 
Borieks Glen are worthy of mention. Elmira 
is noted for the extent and ^ variety of its 
manufactures, the chief industrial plants being 
railroad-ear shops, iron and steel bridge works, 
steel-plate works, valve and radiator works, 
manufactories of boots and shoes, automobile 
parts, tables, bicycles, glass, fire engines, to- 
bacco and cigars, boilers and engines, doors, 
sashes and blinds, etc., hardwood-finishing works, 
silk and knitting mills, tobacco warehouses, dye 
works, breweries and aluminium works. The city 
government is administered under the charter 
of 1906 by a mayor, chosen every two years, 
and a unicameral city council. Besides the ex- 
ecutive and aldermen there are elected by the 
people the recorder, city judge, and 12 super- 
visors. Near the site of Elmira, now marked 
by a monument to General Sullivan, was fought, 
on Aug. 29, 1779, the battle of Newtown, in 
which General Sullivan with an American army 
of 5000 defeated a force of Indians and Tories 
led by Sir John Johnson and Joseph Brant and 
numbering about 1500. First permanently set- 
tled in 1788, and incorporated as the village of 
Newtown in 1815, then reincorporated as the 
village of Elmira in 1828, Elmira became the 
county seat in 1836 and was chartered as a city 
in 1864. In 1861 it was chosen as the State 
military rendezvous and in 1864--65 had one of 
the northern prisons in which Confederate pris- 
oners were confined. Pop., 1900, 35,672; 1910, 
37,176; 1914, (est.), 37,816. 

ELMIBA COLLEGE. An institution for the 
higher education of women, founded in Elmira, 
N. Y., in 1855. It was the first institution ex- 
clusively for women which had at the time of 
its founding as high a standing as colleges for 
men. It is nonsectarian, but was founded under 
Presbyterian control. The college confers the 
degees of B.A., B.Sc., and M.Se, upon stu- 
dents of classical and scientific courses, and 
B.M. upon students of music. There is a grad- 
uate department and a summer session. The 
attendance in 1912-13 was 240, and the faculty 
numbered 18. TTie productive funds amount to 
about $130,000 and the annual income to about 
$90,000. The library contains about 11,000 vol- 
umes. The president in 1914 was Bev. A, C. 
Mackenzie, D.D. 

ELMFBA HEIGHTS. A village in Che- 
mung Co., N.. Y., adjoining Elmira, on the Erie# 
the Delaware, Lackawanna, and Western, and 
the Lehigh Valley railroads. It has bridge 
works, machine shops, knitting mills, and table 
and pump factories. Pop., 1900, 1763; 1910, 
2732. ’ % , 

ELMIBA REFOBMATOBY. An institu- 
tion situated in Elmira, N. Y. It is the State 
reformatory for males between the ages of 16 
and 30 who have not been previously com- 
mitted to a State prison. Regarding the term 
of imprisonment the law states: “Every, sch- 
tenee . . . shall be a general sentence to im- 
prisonment in the New York State Reformatory 
at Elmira, and the courts of this State . . . im-J 
posing such sentence shall not fix or limit the 
dural ion thereof. The term of such imprison- 
ment . . . shall be terminated by the manasce^s 
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of the reformatory, . . • hut such imprisou- 
ment shall not* exceed the maximum term pro- 
vided hy law for the crime for which the 
prisoner was convicted and sentenced.” (Laws 
of 1877, see. 2 , e. 173.) The institution was 
opened in 1876, though the law authorizing it 
was enacted in 1866. Its establishment intro- 
duced a new era in prison science. It has had 
great success and has been widely copied. In 
comprehensiveness and adaptation of training to 
individual needs it is unequaled. Down to 
September, 1910, it had cared for 20,604 pris- 
oners. The average number of prisoners for the 
year ending Sept. 30, 1910, was 1266, and the 
average daily maintenance cost per inmate was 
$0,535. Consult: Winter, The Elmira, Reform- 
atory (New York, 1891); Wines, Punishment 
and Reformat'Lon (ib., 1895) ; Brockway, Fifty 
Years of Prison Service (ib., 1912) ; and the 
Yearbooks of the Reformatory. See Brookway, 
Z. B. ; Penology; Reformatories. 

EL'MO’S EIRE, Saint (from St. Elmo, 
St. Peter Gonzales, 1190-1246, a Spanish Domin- 
ican who is invoked by sailors on the Mediter- 
ranean during storms ) . The popular name of an 
appearance sometimes seen, especially in south- 
ern climates; during thunderstorms, of a brush 
or star of light at the tops of masts, spires, or 
other pointed objects. It is sometimes accom- 
panied by a hissing noise and is of the same 
nature as the light caused hy electricity stream- 
ing off from points connected with an electrical 
machine. The phenomenon, as seen at sea, was 
woven by the Greeks into the myth of Castor 
and Pollux; and even yet such lights at the 
masthead are considered by sailors a sign that 
th ' , ' * ‘ to fear from the storm, 

1 I. M SI I OH V. Slms^hOrn. A town in the 
Prussian Province of Schleswig-Holstein, 24 
miles northwest of Hamburg, situated on the 
navigable Rruckau (Map: Prussia, C 2). It 
manufactures cloth and leather goods, boots and 
shoes, hats, mineral waters, and soaps. There 
are also iron foundries, dyeing establishments, 
and shipbuilding works, and it has a large ship- 
ping trade by river. Pop., 1900, 13,640; 1910, 
14,789. 

ELMSLEY, Slmz'li, Peter (1773-1825). An 
English classical scholar. He was educated at 
Westminster School and at Christ Church, Ox- 
ford, and in 1823 was made principal of St. 
Alban Hall, Oxford, and Camden pr<des-or of 
ancient history at the university. Ho visited 
Italy in search of classical manuscripts and, 
after devoting the winter of 1818 to researches 
at the Laurentian Library in Elorenee, assisted 
Sir Humphry Davy in oor‘r>hrrir.g the papyri 
found in Herculaneum ^1619;. lie is remem- 
bered chiefly for his critical edition of the 
BeracUdee, the Medea, and the JBacchce of Eurip- 
ides, (q.V.) and of the <E dipus Tyrannus and 
(Edipus Coloneus of Sophocles (q.v,). He first 
recognized that the Laurentian manuscript of 
Sophocles was supreme among manuscripts of 
that author. Consult Elmsleiana Critica (Cam- 
bridge, 1833) and Sandys, A History of Classi- 
cal Scholarship^ vol. iii (ib., 1908). 

ELMWOOD PLACE. A village in Hamilton 
Oo.,t Ofeie, adjoining Cincinnati, on the Cincin- 
Uativ H^iKdlton/ and Dayton and the Cleveland, 
Gineinioati, Chicago# and St. Louis railroads, 
ani oh the Miami and Erie . Canal. , Jt nont^ns 
jEreight yards and . extensive sljeel plants o The 
village* has persistently refused annexation to 
Cincinnati. Pop.ii 1900^ ^32^ ,19.i0, 3423. 


EL OBEID, ^1-6-had', or IL OBEID. The 
capital of Kordofan, a province of the Egyptian 
Sudan, 2300 feet above sea level, in lat. 12° 
20 ' N. and long. 31° E. (Map: Africa, G 3). 
It consists of a number of villages inhabited by 
distinct races. There are a number of mosques 
and an old Catholic church. Pop. (est. ), 8000 
(largely of Arabs and Nubians). It has a 
growing trade in gum, feathers, ostrich prod- 
ucts, and ivory. Near El Obeid an Anglo- 
Egyptian army under Hicks Pasha was anni- 
hilated by a Mahdist force, Nov. 3-5, 1883. 

ELOBEY (a'lo-ba^^) ISLANDS, Two small 
islands belonging to Spain, situated off the 
Guinea coast, Africa, in Corisco Bay, at the 
mouth of the Muni River, in lat. 0° 57' N., 
long. 9“ 30' E. Elobey Grande, the larger, 
is of much less importance than Elobey Chico, 
where several factories have been established, 
the first dating from 1872. Both islands are 
fiat, the smaller being well wooded- There is a 
Spanish missionary school on Elobey Chico. 
Pop., 1900, 331; 1910, 354. 

EL'O CITATION (Lat. elocutio, from eloqui, to 
speak out, from e, out + loqui, to speak). The 
art of effective speaking, more especially of pub- 
lic speaking. It regards solely the utterance or 
delivery ; while the wider art of oratory, of 
which elocution is a branch, takes account also 
of the matter spoken. See Reading. 

ELOHIM, el- 6 -hem' (Heb. gods, pi. of ^eloah, 
Ar. Hlahu, Aramaic ’elah. Ass. ilu, god). The 
plural of Eloah, used when more than one god 
is intended, but also in the sense of ^^deity” 
in general and as a designation of the one god 
■’ *''■ ' " worshiped by Israel, In the latter 

. , . cachment of the plural ending serves, 

as it often does in the Semitic languages, to 
express the idea of greatness, supremacy, and 
the like. Elohim is therefore equivalent to “the 
great Eloah,” the Eloah par excellence. Al- 
ready in the Tell el-Amarna tablets (beginning 
of the fourteenth century b.c. )^ we find, in letters 
addressed hy Palestinian officials to the Egyp- 
tian King, ilani, the plural of ilu, ‘god/ used 
* ' ’ ■ with ilu, as Elohim with El or 

iiiioaii in some parts of the Old Testament. The 
use of Elohim in Genesis, more extensive orig- 
inally than the present Masoretic text would lead 
us to believe, as a critical study of the early 
versions reveals, is regarded by some scholars 
as indicating an original polytheistic setting, 
while oiluTc; think that Elohim was preferred 
to Yahwe in the Kingdom of Israel. In view of 
the numerous Isra^itish names compounded 
with Yahu or Yo, and the frequent occurrence 
of Yaw or Yo on the wine jars found at 
Samaria (see Ahab; Samaria), the la^tter view 
seems less plausible. It may reasonably be 
supposed that in later times Elohim was pre- 
ferred from a desire to avoid the stronger an- 
thropomorphic implications connected with 
Yahwe, which is more of a personal name. In 
this way the substitution of “Elohim” in Ps. liii 
for “Yahwe” in Ps. xiv may he explained. The 
same feeling may also have had something to 
do with the disappearance of Yahwe from or- 
dinary use and the various attempts to disguise 
it. See Jehovah; Yahwe: Pentateuch. 

EL'OHIST AND YAHWIST. Terms adopted 
by certain modern biblical scholars to denote 
. the authors of two literary works which they 
believe to have been used as historical sources 
in the composition of the Pentateuch as we have 
it and to have been embodied in it. The terms 
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are purely conventional names assigned because 
the one source is supposed to be characterized 
by the use of Elohim (q.v.) ; the other by the 
use of Yahwe (q.v.). See Pentateuch. 

ELOI. See Eugius. 

EliOISE, 6F6-ez. A hospital settlement in 
Wayne Co., Mich., 16 miles from Detroit, on 
the Michigan Central Railroad. It contains a 
large hospital, an infirmary, and a sanatorium. 
The institutions are under the control of the 
Wayne County Superintendents of the Poor, a 
board established in 1832. The property is worth 
about $900,000. Pop., 1914 (local est.), 1750. 

E-XON COELEGrE. A coeducational institu- 
tion of higher learning, founded under the 
auspices of the Christian church, at Elon Col- 
lege, N. C., in 1890. It succeeded the Graham 
Kormal College, founded in 1865. The campus 
consists of 25 acres, covered for the most part 
with native oak and hickory. The buildings 
include the Administration Building, the first 
college building to be erected, the West Dormi- 
tory, the East Dormitory, the power plant, the 
Alumni Building, the Ladies’ Hall, Music, Art, 
and Expression studios, Domestic Science kitchen, 
gymnasium, and college dining hall. The stu- 
dents in the college in 1914 numbered 386, 
of whom 332 were undergraduates. The instruc- 
tors numbered 22. The endowment amounted 
to $150,000, and the income from all sources to 
about $75,000. The plant of the college was 
valued at $300,000. The library contains about 
12,000 volumes. The president in 1914 was 
William Allen Harper, M.A., Litt.D., LL.D. 

EXOE'GA'TIOlf (ML. elongatio, from Lat. 
elongare, to lengthen, from e, out -{- longus, 
long; connected with Goth, laggs, Icel. langr, 
OHG., Ger. lang, AS. langy long, Eng. long) y 
Angle of. The difference between the geocen- 
tric longitudes (q.v.) of a planet and the sun. 
The close circumpolar stars (such as Polaris) 
are sometimes said to be in ^ h-iiiial i*»n when 
their azimuth (q.v.) measured fu north 

point of the horizon has its greatest possible 
value. 

EEOPEXIEWT (from elope, from Dutch ont- 
loopen, to rim away, from ont, away + loopen. 
Eng. lope, to run). In law, the act of a married 
woman who abandons her husband and cohabits 
with another man. In the early period of Eng- 
lish law, before the right of divorce was recog- 
nized, it was provided by the Statute of West- 
minster II (13 Edw, I, c, 34) that an eloping 
wife, if condemned by the church and unfor- 
^ven by her husband, should lose her dower 
in her husband’s lands. To-day the conse- 
quences of the act is to free the husband from 
his common-law liability for her support and in 
all countries where divorce is recognized to en- 
title the husband to a dissolution of the mar- 
riage relation. Where the elopement is noto- 
rious, the husband is not bound to pay debts 
of her contracting, and whoever, with notice of 
the separation, gives her credit does so at his 
own risk. See Adulteey; Divorce; Husband 
AND Wipe. 

EL-ORDEH, €l-0r-da', Arabic for “the rest 
house,” also known as New Dongola. The 
capital of the Province of Dongola, in the Egyp- 
tian Sudan, situated on the left bank of the Nile^ 
It is a prosperous town, with a number of 
public buildings and fine bazars. It has a popu- 
lation of about 20,000. Seventy-five miles above 
El-Ordeh, on the right bank of the Nile, lies 
Old Dongola, or Dongola Aguza, once a flourish- 


ing place, now reduced to an insignificant sand- 
swept village. 

EE'OTHE'RIXTM: (Neo-Lat., from Gk. e\os, 
helos, marsh OrjpLov, therion, wild beast). A 
large fossil pig of the Miocene rocks of Europe 
and North America, and differing from the 
other Miocene members of the family in the re- 
duction of the number of toes on both hind and 
fore feet to two. See Swine. 

ELOy^SITJS, Saint. See Eligius. 

EL PASO, gl pa^s6. A city, port of entry, 
and the county seat of El Paso Co., Tex., 
directly opposite Juarez, Mexico, on the Rio 
Grande (Map: Texas, A 6). It is of great com- 
mercial importance as a .i; of the trade 

between Mexico and the 1 'ip- ' and also 

as a railroad centre, being the terminus of the 
National of Mexico, the El Paso and South- 
western, the Texas and Pacific, the Southern 
"‘Pacific, the Galveston, Harrisburg, and San An- 
tonio, and the Rio Grande and El Paso rail- 
roads. El Paso is situated at an altitude of 
3762 feet and is popular as a health resort. 
Noteworthy features include the State School of 
Mines, Fort Bliss ( a regimental cavalry post ) , 
Carnegie library, Knights of Columbus Home, 
13 public parks, Federal building, Masonic tem- 
ple, courthouse, city hall, several fine hotels, and 
Cloudcroft, which is in the vicinity. The city 
carries on an extensive trade in copper, silver, 
and lead, machinery, live stock, wool, and 
hides, and has important wholesale and jobbing 
interests. Its port handled in 1912 merchandise 
valued at $10,852,000, of which $6,172,000 repre- 
sented exports. El Paso is also the centre of a 
rich fruit and vegetable growing region, the 
great Elephant Butte Dam, erected at a cost 
of nearly $10,000,000, furnishing ample water 
for irrigation. The industrial establishments in- 
clude a large custom smelter, a wood-finishing 
and box factory, foundries and machine shops, 
cement plant, large railroad repair shops, brick 
and tile works, sasli and door, macaroni, and 
cigar factories, brass works, and flour mills. 
El Paso was incorporated as a city in 1873 and 
adopted the commissiqn form of government in 
1907. Its receipts in 1912 were- $1,986,000, 
while its payments amounted to $1,882,000; the 
chief items of expenditure being: education, 
$164,000; police department, $54,000; and fire 
department, $65,000. The water-works system, 
costing $1,500,000, is owned by the city. El 
Paso is supposed to have been visited early by 
Spanish explorers. During the Civil War it was 
occupied alternately by Federal and Confed- 
erate troops and for a time was the base for 
operations against New Mexico and Arizona. 
Long an unimportant village, with a population 
in 1880 of only 736, it developed rapidlv. Pof)., 
1890, 10,338; 1900, 15,906; 1910 (including 

suburbs), 39,279; 1914 (U. .S. est.), 49,505. 

EL PASO DEL NORTE, Sl-pfi'sh dSl nbr'M. 
See Ciudad Juarez. 

EL^PHINSTONE, George Keith. See 

Keith, George Keith-Blbhinstone. 

ELPHINSTONE, Mountstuart (1779-1859) . 
An Anglo-Indian statesman and historian, one 
of the founders of the Indian Empire, the fourth 
son of John, eleventh Baron Elphinstone. Part 
of his boyhood was spent in Edinburgh Castle, 
of which stronghold his father was governor'. 
He was educated at the Edinburgh High School 
and afterward at Kensington. In his seven- 
teenth year he proceeded to Calcutta in the em- 
ploy of the East India Company and two years 
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later, in 1798, escaped the massacre of Europeans 
at Benares only by the fleetness of his horse. 
He became assistant to the British Resident at 
Poonah in 1801 and later, although a civilian, 
acted as aid-de-camp to Sir Arthur Wellesley 
and took an active part in the battles of Assaye, 
Argaum, and (h.e-H.t’ After the Mahratta 
WAr he was appointed Resident at Nagpur. In 
1808 he was sent as envoy to Kabul and in 1811 
was made Resident at Poonah. On the renewal 
of hostilities with the Mahrattas in 1817 he 
assumed command of the English troops during 
the battle of Kirki and contributed largely to 
tlioir success. He subsequently governed the 
conquered ^ districts with remarkable force and 
consideration, the native customs and 

rights, so as i(» i -r regard of his subjects 
and strengthen British rule. In 1819-27 he was 
Lieutenant Governor of Bombay and drew up 
the Elphin stone Code of laws 'which laid the 
foundation of state education in India, He 
spent two years in travel, visiting Egypt, Pales- 
tine, Greece, Turkey, Italy, and France, and 
returned to England in 1829, after 33 years’ 
absence.^ ^ He was twice offered the governor- 
gcneialsiiip of India, but declined, and his last 
30 years were devoted to study and authorship. 
He wrote An Account of the kingdom of Cabul 
ondf its Dependencies in Tarta/ry, Persicu, and 
India (1815) and a History of India (1841). 
Both are standard authorities. He died Nov. 
20, 1859. A statue in his honor was erected 
in St. Paul’s Cathedral. Consult Colebroke, 
lAfe^ of Mount Stuart Hlphinstone (London, 
1884), and Cotton, Mountstuart Elphinstone 
and the Making of South-Western India (Ox- 
ford, 1896). 

ELPHINSTONE, William ( c.1431-1514) . 
A Scottish prelate and statesman, founder of 
Aberdeen Univetsity. The natural son of 
William Elphinstone, rector of T^irkmiclmcL and 
Archdeacon of Teviotdale, he was born at CJa^- 
gow and educated there at the grammar school 
and University. In his twenty-ninth year he 
became a student of civil and canon Idw at the 
University of Paris, where in three year*^ he 
obtained a doctorate of decrees, was appointed 
professor, and also became lecturer at Orleans 
University. He returned to Scotland after an 
absence of riine' yeare and becanie successively 
official general of the diocese of Glasgow (1471— 
72), rector of the university (1474i, and Arch- 
deacon of Li am Ore, judicial oflicial of Lothian, 
and Privy Councilor (1478). He effectively 
accomplished several important and delicate 
missions to France, England, Burgundy, and 
Aiistria, and his services were rewarded with 
the bishopric of Ross in 1481 and that of Aber- 
deen in 1483. In the last year of the reign 
of James III he was Chancellor of the king- 
dom. Under James IV he discharged important 
diplomatic missions to England and the Conti- 
nent, and was Keeper of the Privy Seal from 
1492 until his* death. The ‘establishment of 
printing in Scotland was due to his influence 
and support. In 1494 he procured the papal 
bull for the foundation of Aberdeen University, 
which was dedicated to St. Mary in 1500, and 
its- matoc' ’afterward changed to 'King’s -College. 
His principal work' 'is Brevianrium Aherdonense 
(■1509-10’';' reprint, 2 vols., London, 1850),- 

EL -BE'NOi. ”*A Ciiy and the county seat of 
Canadian Go., Okla.; 'Sf? miles west of Oklahoma 
City, on' the ’Rock iMland, and the ‘St. Louis. El 
Reno and Western- ralla?o*ad!S, '•anfd On j the North 
VoL. VII. — 43 


Pork of the Canadian River (Map; Oklahoma, 
I) 3). It has a Carnegie library, a sanitarium, 
Indian schools. Sacred Heart Academy, and 
a United Stateis land office. Its industries in- 
clude cotton gins, machine shops, brick plant, 
flour and alfalfa mills, and manufactories of 
brooms, cement stone, and washing machines. 
There are also repair shops and division offices 
of the Rock Island system. El Reno has adopted 
the commission form of government and owns its 
water works. Pop., 1900, 3383; 1910, 7872. 

EL BOSABIO, §1 r5-sfl'r§-6. See Rosario. 

ELSASS and ELSASS - LOTHBINGEN, 
1“» 'rTi.g-< !i. See Alsace-Lorraine. 

ELS'BERG, Louis (1836-85). An 

American physician, born at Gerlohn, Prussia. 
He emigrated to America with his parents in 
1849 and settled in Philadelphia, where he at- 
tended the public schools. Later he attended 
Jefferson Medical College. He published nu- 
merous papers on throat diseases, introduced 
laryiigo-.copy into the United States, and wrote 
The Throat and the Production of the Voice 
(1880) and Harmony, Sound, and Music. Pie 
first illustrated the character of undertones and 
the division of sound and invented many in- 
struments which are used in operations on the 
throat and ear. From 1880 to 1884 he pub- 
lished the Archives of Laryngology. 

ELSHEIMEB, SlsTii-mer, Adam (1578-1620). 
A German landscape and historical painter and 
etcher. He was born in Frankfort-on-the-Main 
and studied there under Uffenbach and probably 
in Venice under Rottenhammer. In 1600 he 
went to Rome, where 1 i ■■■;.* 1 the patronage 
of Pope Paul V, and tm* {• i to reside until 
his death. He is chiefly remarkable for the 
influence he exercised over all schools of paint- 
ing, especially the Dutch. He introduced a 
more realistic and natural spirit into the bibli- 
cal and mythological genre and perfected land- 
scape painting on a small scale. His pictures 
are simple and unpretentious in conception and 
motive as well as size. He shows great feeling 
for idyllic beauty and for form and excels in 
depicting the nude. His color } .. « iPi.r 

richness and depth, and his treain. ' 1 !ig.i. 
both natural and artificial, is m j- 
does not affect as pronounced chiaroscuro as 
Rembrandt, but in his solution of atmospheric 
problems rather resembles Rubens. He is well 
represented in the Dresden Gallery by “The 
Flight into Egypt,” “Philemon and Baucis,” 
and other picture.-: in the Munich Pinakothek, 
by “St. John tlio Baptist Preaching” and others; 
in the Louvre, by the “Good Samaritan”; in 
Madrid, by the “Mocking of Ceres”; and there 
are also pictures by him in the galleries of 
Berlin, Vienna, Franlcfort, Florence, Rome, and 
other cities. Con-ult Bode, Studicn zwr He- 
sohichte der holUnd\schen Malcrti i Brunswick, 
1883). ’ 

ELSIE VENNEB, A BOMANCE OF DES- 
TINY. A novel by Oliver Wendell Holmes, pub- 
lished in 2 vols. in 1861. 

ELSINOBE, el'si-nor', Dan. HELSINGOB, 
h€l'slng-er. A seaport of Denmark, on the 
island of Zealand, situated on the west shore of 
the sound, at its narrowest part, opposite the 
Swedish tomi of Helsingborg, and 24 miles 
north of Copenhagen (Map: Denmark, F 2). 
The town has a charming site, with several in- 
teresting buildings, notably the town- hall i and 
the hospital. To the north is the castle of 
Kronborg, built by Frederick II of Denmark in 
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1577-85, to insure the collection of tolls from 
vessels passing through the strait, the toll be- 
ing exacted till 1857. This imposing castle, 
now used as barracks, is associated with Shake- 
speare’s Hamlet, The platform before the castle, 
where the ghost appears in the play, is shown 
the visitor, as is also Hamlet’s so-called tomb — 
a column on a hill not far away. Marienlyst, 
formerly a summer residence of the royal fam- 
ily, now a bathing place, lies three-quarters of 
a mile to the northwest. Elsinore’s industries 
consist chiefly of cloth weaving, net making, 
shipbuilding, founding, and general marine 
engineering. The harbor is excellent, admitting 
ships of 20-feet draught, and is frequented by 
numerous vessels, especially for repairs. Coal 
is the principal article of import. Pop., 1901, 
13,902; 1911, 13,783. 

EE^SOIT, Henry William (1857y ). An 

American historian, horn in ■■ Co., 

Ohio. He graduated from Thiel College (Pa.) 
in 1886, from the Lutheran T’'< oh‘gi« Semi- 
nary (Philadelphia) in 1889, a*'.! -rmlhd also 
at the University of Pennsylvania. After serv- 
ing as pastor at 7\ ‘ ■* (1889-93), 

and of St. Stephen-, I*' . ^ . (1893-95), 

he left the ministry to lecture for the Univer- 
sity Extension Society of Philadelphia. In 
1905 he became professor of history and eco- 
nomics at Ohio University. He is author of 
several excellent text and reference books: Side 
Lights on American History (2 vols., 1899- 
1900); How to Teach History (1901); Star- 
Oasers* Hand-Book (1902; 2d ed., 1909) ; His- 
tory of the United States of America (1904; 
2d ed., 1908} ; Bison’s History (5 vols., 1905) ; 
School History of the United States (1906); 
jA Child’s Guide to American History ( 1909 ) ; 
Comets (1910); Guide to English History 
(1911) ; G^ide to German History (1912). 

EliSON*, Louis Charles (1848-^ ). An 

American writer on music, born in Boston, 
Mass. After studying music in Boston and 
Leipzig, he returned to Boston, where he be- 
came editor of the Yoa: Humana. Afterward 
he wrote for the Musical Herald and the Boston 
Courier and became musical editor of the Bos- 
ton Advertiser. After 1881 he was lecturer at 
the New England Conservatory of Music. He 
translated and arranged many songs. * His first 
literary success was Curiosities of Music 
(1883). Among his other books are: German 
Songs and Song Writers (1884); The Great 
Composers (1897) ; Our 'National Music (1899), 
a standard work; Shakespeare in Music ^1900) ; 
History of American Music (1904) ; Folksongs 
of Many Nations ( 1905 ) ; Musical Dictionary 
(1906) ; Mistakes and Disputed Points in Mu- 
sic (1910). He wrote the articles on music 
for the New Standard Encyclopoedia and for the 
Americana, and was editor in chief of Modem 
Music and Musicians (1912). 

EIiSS^ER, Fanny (1810-84). An Austrian 
dancer, bom in Vienna. Along with her elder 
sister, Therese, she was trained for the ballet 
in Vienna and Naples. Th6 first triumph of 
the sisters took [jhio- in BvrLn, wbcue they ap- 
peared in 1830. In 'wr qiicii travels, by 
her beauty, arniaoilit>. and ma -story of her art, 
Fanny charmed all clnsses of society. In 1841 
the two sisters went to America, where they 
excited unwonted enthusiasm. After Fanny had 
earned laurels in St. Petersburg she returned, 
in 1851, to Vienna, to take a final leave of the 
stage. She then retired to Hamburg, where she 


remained till, in 1854, she settled finally in 
Vienna.-^THERESE (1808-78) was less graceful 
than her sister, but also exhibited great strength, 
boldness, and agility. In 1850 she became the 
wife of Prince Adalbert of Prussia (who died 
in 1873) and was made Baroness von Barnim 
by the King of Prussia. 

EL^STER. The name of two rivers of Ger- 
many, more exactly known as the White and 
the Black Elster (Map: Germany, E 3). The 
former, rising at the foot of the Elster Moun- 
tains, on the northwest boundary of Bohemia, 
flows north as far as Leipzig, where it turns 
westward and empties into the Saale (q.v.), 3 
miles south of Halle, in Prussian Saxony, after 
a course of nearly 120 miles. Its chief affluent, 
the Pleisse, joins it near Leipzig. It has been 
made navigable for small vessels as far^ as 
Leipzig, not far from which point the river 
divides, the left branch, known as the Luppe, 
also flowing into the Saale. The Black Elster 
rises in the Kingdom of Saxony, within 2 miles 
of Elstra, flows north into Prussia, then bends 
northwest and joins the Elbe 8 miles southeast 
of Wittenberg. Its total length is about 135 
miles, of which only about 40 miles have been 
made navigable. 

EL^STRACKE, Reginald, or Renold (c.l590- 
1630). An English line engraver. He is usually 
considered to have been born in London, but 
more probably came originally from Flanders. 
He studied imder Crispin van de Passe in Cologne 
and came to London with the younger members 
of his master’s family in the early part of the 
seventeenth century. He worked chiefly for 
booksellers and executed his plates entirely 
with the graver. The prints of his portraits 
are very scarce. His works express a good deal 
of character in a firm and forcible manner, 
but are of more interest historically than as 
works of art. His chief work was a volume 
of 32 plates, Basilioologia ; a Book of Kings, 
teeing the true and lively effigies of all our 
English Kings from the Conquest untill this 
present (1618). Among his most prized en- 
graving- i^ ihe double whole-length portrait of 
Mary >innn, Queen of Scots, and Lord Darnley, 
a print of which was purchased in 1884 by the 
British Museum for £150. Other rare portraits 
are Princess Elizabeth, .lauK-^ T. .Xiuie of Den- 
mark, and Sir Richard Vhiitingion, with his 
hand resting on a skulk 

EI/TON* (Tatar A^tan-Nor, Gold Lake). A 
salt Jake in the Russian Government of Astra- 
khan, situated about 70 miles east of the Volga 
(Map: Russia, G 5). The lake with an area 
of 62 square miles is the remnant of a mueh 
larger body of water which has become partly 
desiccated, and now its surface is about 50 feet 
below sea level. It is very shallow, and its 
bottom is covoied with salt. It receives eight 
salt-water stream-i, but lias no vi&ible outleh 
Salt began to bo extract cd from the lake as 
early a- 1655. In 1747 the government began 
io U'»rk iho ^alt depO'^its of Elion, and the out- 
put up to 1862 amounted to over 8.000,000 tqns. 
With the optmiiig of the Crimean salt fi.elds 
and the construction of the railway to the salt 
lake Bakuntchak, the working of the Elton salt 
deposits was given up (1862), 

ELTON, Charles Isaac (1839-1900). An 
English lawyer, born at Southampton and ed- 
ucated at Balliol College and at Trinity College, 
Oxford. He was elected justice’ of the peac^ for 
Somerset and was member of parliament for 
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West Somerset from 1884 to 1885 and from 
1885 to 1892. His principal works include: 
Commons and Waste Lands (1868); Copyholds 
and Customary Tenures (2d ed., 1893) ; Custom 
and Tenant Right (1882); Origins of English 
History (1890); W, Shakespeare: His Family 
and Friends (1904). 

EETODST, James Heederic (1840-77). An 
English explorer. He entered the Bengal army 
at the time of the Indian mutiny and saw much 
service in that colony as well as in China, be- 
coming captain. Subsequently he was attached 
to the staff of the French army in Mexico, in 
1866, and published an account of his adven- 
tures there, entitled With the French in Mexico 
(1867). In 1868 he went to FTatal and began 
a series of explorations through Africa, the 
results of which were reported by him in his 
journal illustrated by himself with exception- 
ally fine maps and sketches. These journals 
were edited by H. B. Cotterill, under the title 
Travels and Researches among the Lakes and 
Mountains of Eastern and Central Africa 
(1879). He entered the government service in 
1873 and was appointed British Consul in Portu- 
guese Territory, with residence at Mozambique, 
in 1875. While returning from a successful 
mission to the chiefs of several African tribes, 
he was stricken with fever, from which he died 
in Ugogo, on Dec. 13, 1877, near the town of 
Usekhe. He wrote a book entitled Notes and 
Sketches in East Africa and on the Suppression 
of the Slave-Trade^ 1873-~1877j which was not 
published for some years. 

ELTOH, Oliver (1861- ). An English 

literary historian, educated at '''‘.'V 
School and at Corpus Christi, Oxfo- . ■■ ■ ■ 

lecturer on English literature at Owens College, 
Manchester, in 1890-1900, and then became pro- 
fessor at the University of Liverpool. With 
E. Y. Powell he published for the Folklore 
Society a version of the first nine books of 
Saxo Grammaticuses Historia Danioa (1894), 
and he edited the Life of Frederick York Powell 
(1906). Besides contributions to reviews and 
to the Enoyclopoedia BritanniGa, he wrote: The 
Augustan Ages ( 1899 ) ; the standard study of 
Michael Drayton (1906) ; Modem Studies 
( 1907 ) ; Survey of English Literature front 1780 
to mo (1912). 

ELa?ZBACHElt, glts'baa-gr, Paul (1868- 
) . A German jurist. Educated at Heidel- 
berg, Leipzig, i:- L». jsi.d Gottingen, he 

became a judg- j«'v. I*." " privatdocent at 

Halle and in 1906 professor of law at the Ber- 
lin Ilandclshociisohule. He wrote: Ueher 
Reohtshegriffe (1900); Die HandlungsfdMgkeit 
( 1903 ) ; Die XJnterlassungSklage ( 1906 ) ; Gross- 
ierliner M ids’-* rt nine Q913), etc.; hut is best 
known by b.is A •uf'vh.s-i.U'i (1900; Eng. trans. 
by Byington, 1908), which has been translated 
into nearly every modern language and is the 
most complete and unbiased treatment of the 
subject. In 1910 he wrote on' anarchism for 
the Eandbuoh der Politik. 

EEtT'TRIA'TIQH (from Lat. elutriare, to 
wash' out, ftom eluere^ to wash out, from e, .out 
td.lvash). The process of separating 
d'wd ebatse ‘pulverized materials by’ putting 
tTbem ^ifi 'Stofeu'sion in water and taking ad- 
vantage bf ‘tub d^fereint rfittea of sedirnentation 
for. the warldjiil^'l^aterials. Thus, coarse, heavy 
efubstanc^ ^11 the bottom of a vessel 

qtffckly, leaving ’ ‘InfitbriaL behind. The 
process may be 'reputed hjf successive decant- 


ings or siphonings of the liquid. The process 
is used for preparing high-grade clays for 
porcelain manufacture. In this treatment the 
clay is first disintegrated in water, after 
which the mixture passes through a long series 
of connected troughs of very low pitch, in 
which the sandy particles settle out. The clay 
suspended in water is then led to settling tanks, 
where the clay slowly sinks to the bottom and 
is drawn off into filter presses. (Consult Pies, 
Clays, Occurrence, Properties, and Uses (New 
York, 1908, and Watts, Bureau of Mines, Bull, 
58, 1913.) Elutriation on a grand scale is ex- 
hibited by nature in the deposit of fine earths. 
The i mm ense beds of sedimentary clay, covering 
many square miles in area, are the result of 
the slow subsidence of fine particles suspended 
in water passing in a slow but steady current 
in estuaries and discharging into lakes or 
ocean where the sediment settles. 

ELVAS, §.Fvash. A fortified city of Portu- 
gal, situated in a very fruitful district in the 
eastern part of the Province of Alemtejo, 10 
miles west of the Spanish town of Badajoz 
(Map: Portugal, B 3). It is the strongest for- 
tress in Portugal, having two formidable forts, 
Fort Santa Lucia and Fort Kippe (also known 
as Nossa Senhora da Graga ) — ^the former to 
the south and the latter, almost entirely shell 
proof, to the north, of the city. Elvas has a 
cathedral, built at the close of the fifteenth 
century, which contains some fine painting*?: 
there are also a theatre, a hospital, and a fin(' 
aqueduct, begun in the fifteenth century and 
completed in 1622. This aqueduct consists of 
four tiers of arches, built upon one another, 
rising to the height of about 120 feet. In the 
Pill rounding districts olives and grapes are cul- 
tivated, and some iron is mined. Elvas has 
been the seat of a bishop since 1670. The chief 
manufactures are arms and jewelry. Pop., 
1890, 13,291; 1900, 14,018. Elvas is the Eo- 
man Alpesa and the Moorish Baleah. It was 
fortified by the Moors and later became an 
object of contention between the Moors, Portu- 
guese, and Spaniards, until the r<)rLiigih-M‘ 
finally won it in 1226. During the Pc7i:ri-ular 
War it was a place of great strategic impor- 
tance and in 1808 was captured by the French 
under Marshal Junot. It was soon afterward 
given up, in accordance with the terms of the 
Convention of Cintra. 

EIjVEHICH, gPve-niK, Peter Joseph (1796- 
1886). A German theologian and philosopher. 
He was born at Embken, District of Aix-la-Oha- 
pelle, and was educated at Munster and Bonn. 
He was appointed professor at Bonn in 1826 
and three years later was called to the chair 
of philosophy at Brc-lau. where in 1840 he also 
became royal librarian. Me was one of tlie fore- 
most defenders of Hermesianism, and after the 
jmbli cation of the papal decree of Jan. 7, 1836,' 
chmouTiciiig the writings of Hermes, he visited 
Rome in order to secure a revocation of the 
edict. His principal works include: Acta Her- 
mesiana (2d ed., 1837) ; Aktenstucke zur gehei- 
men Geschichte des Hermesianismus (1845) ; 
Die Wesenheit des menschUchen Geistes (1857).. 

ELVER. See Eel. 

ELWART, €l'var^ Antoine Aimable Elib 
(1808-77). A French musician. He was boriu 
in Paris, where he first appeared in early boy- 
hobd as a chorister at Saint-Eustache. ■ After 
completing his studies under Reicha, andJ 

Le Sueur, at the Conservatory, where- in 18285 
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he had founded the since celebrated concerts 
d'emulaticytiy he went to Italy in 1834 as the 
recipient of the Prix de Rome. Upon his return 
in 1836 he was appointed professor at the Con- 
servatory and retained this position for more 
than 30 years. His writings on music include: 
Dupre^ sa vie artistique (1838) ; Le chanteur 
acGompagnateur (1844) ; Histoire de la societe 
des concerts du conservatoire (2d ed., 1863; 
continued up to 1885 by Deldevez) ; Histoire des 
concerts popiilaires (1864). 

EL'WELL, Fbank Edwin (1858- ). An 

American sculptor. He was born at Concord, 
iVIass., where he received his first instruction 
under May Aleott and Daniel Chester French. 
His real training was derived at the Eeole des 
Beaux-Arts and the Academy of Ghent and 
under Falgui^re in Paris. In 1885 he returned 
to America and opened a studio in He^v York. 
Elwell possesses striking originality of concep- 
tion and fertility of invention. His execution 
is variable, and" occasionally deficient in line, 
but his w^ork is always essentially sculptural. 
It includes such creations as “Death and 
Strength” (Edam, Holland) ; “Diana and the 
Lion” (Art Institute, Chicago) ; “Egypt Awak- 
ing” (Paris Salon, 1896) ; an equestrian statue 
of Greneral Hancock at Gettysburg; “Hew Life” 
(1899, Lowell Cemetery, Mass.) ; “Kronos” 
(Harvard University) ; a monument to Edwin 
Booth at C ' * . itue of “Dickens and 

Little HeU .. ' . ■■ ■ - .-ii Park, Philadelphia; 
a monument to General di Cesnola in Kensico 
Cemetery, N. Y. (1903) ; marble statues repre- 
senting Greece and Rome for the New York 
City customhouse ; busts of Vice Presidents 
Morton and Hobart (Senate Chamber, Wash- 
ington); statues of Rear Admiral Davis (1910, 
Naval Monument, Vicksburg) and General 
Steele (Military Park, Vicksburg, 1911). His 
“Water Boy of Pompeii” is in the Metropolitan 
Museum (New York City), where he was cu- 
rator of statuary from 1902 to 1905. He re- 
ceived a highest award at the World’s Fair, 
Chicago, 1893, and became in 1910 director of 
the New York School of Applied Design for 
Women. 

EI/WOOB! a city in Madison Co., Ind., 
about 40 miles (direct) north-northeast of In- 
dianapolis, on the Lake Erie and Western and 
the Pittsburgh, Cincinnati, Chicago, and St. 
Louis railroads (Map: Indiana, F 4). It is in 
the natural-gas belt, carries on a trade in live 
stock, grain, and produce, and has large tin- 
plate mills, ironworks, saw and planing mills, 
brickyards, canning factories, and manufac- 
tures of plate glass, lamp chimneys, shovels, 
etc. The city maintains a public library. Pop., 
1900, 12,950; 1910, 11,028. 

ELY, g-Ti. A city of Cambridgcsbire, Eng- 
land, situated on rising ground ncnr the Ouse, 
on the Isle of Ely, in the fen country, 16 miles 
north-northeast of Cambridge (Map: England, 
G 4). Tlie city consists of a single long street, 
retaining several mediaeval dwolliiig houses. Tt 
derives its celebrity from its t‘(’clc,''ia.*-tieal archi- 
tecture: the ancient churches of St. Mary and 
of the Holy Trinity, the Episcopal Palace of 
the fifteenth and sixfocntli coniurios, rwains 
of conventual establishments, and. above all, 
the cathedral, one of the largest in England, 
begun in 1083, completed in 1534, and restored 
since 1847. , It presents an interesting mixture 
of Saxon,- l^Jorman, and early English architec- 
tural types.. ‘ The interior dimensions are: 


length, 530 feet; breadth, 77 feet; height, 62 
feet; length of transepts, 180 feet. Its prin- 
cipal features are the decorated octagon and 
lantern tower, 170 feet high, built between 1322 
and 1342, and the only Gothic dome extant; 
the late Norman nave; the English Galilee, or 
Western, porch; the decorated lady chapel; and 
the choir, with its fine carvings and sculptures. 
Extensive market gardening is carried on in 
the neighborhood of Ely for the metropolitan 
and Cambridge markets, and the manufacture of 
pottery and pipes engages the attention of a 
few of the inhabitants. Etheldreda, daughter 
of Anna, King of East Anglia, founded a mon- 
astery here about 673 a.d. In 870 the Danes 
ravaged the Isle of Ely and destroyed the mon- 
astery, which was rebuilt in 970 by St. Ethel- 
wold. Bishop of Winchester. This remained 
till 1083, w^hen the new church was begun, 
which was converted into the cathedral and 
the abbey erected into a see in 1109. Ely was 
one of the last strongholds of the Saxons after 
the Conquest, and was the “camp of refuge” 
of Hereward in 1071. Among the celebrities 
connected with Ely are Abbot Thurston, who, 
with Hereward, defended the Isle against Wil- 
liam the Conqueror; Longchamps, Chancellor 
and Regent under Richard I; and Bishop An- 
drews. Pop., 1901, 7700; 1911, 7917. Consult: 
Stewart, Ai'chitectural History of Ely Cathe- 
dral (London, 1868) ; Murray, Eastern Cathe- 
drals (ib., 1881) ; Sweeting, The Cathedral 
Church of Ely (ib., 1901); Curtis, “Ely Cathe- 
dral,” in The Architectural Review, voL ii, N. s. 
(Boston, 1913). 

E'LY. A city and summer resort in St. 
Louis Co., Minn., 117 miles north by east of 
Duluth, on the Duluth and Iron Range Rail- 
road ( Map : Minnesota, F 3 ) . It is situated 
in the centre of the Vermilion Iron range, near 
a number of lakes and waterfalls; has a fine 
high-school building and city hall and carries 
on a trade in iron, lumber, fish, and furs. 
Under a revised charter of 1903 its government 
is vested in a mayor, elected annually, and a 
board of aldermen. The city owns its water 
works and electric-light plant. Pop., 1900, 
3717; 1910, 3572. 

E'LY, Isle op. A marshy plain comprising 
the southern part of the Bedford Level and 
the part of Carnl>ri(lgeshiro, England, north, of 
the Ouse (Map: Engl anti, G 4). 

ELY, Richard Theodore (1854- ). An 

American economist, boi'n at Ripley, N. Y. He 
graduated at Columbia Co11(m_po in 1876, received 
the degree of Ph.D. at TTeidolberg in 1879, and 
was head of the department of political econ- 
omy at Johns Hopkins University from 1881 to 
1892, when he became piofc-'or of y)i>litical 
economy in the University of V\ i^con-in. He 
nas sccrctai'y of the American Economic As- 
sociation fro'in its inception in 1885 to 1892 
and president from 1899 to 1^02. In 1,894 an 
uii'^uccc-sful attempt was made to depose him 
from his chair at Wisconsin for teaching So- 
cialistic doctrines. Se was one of the first of 
the professional economists to break with the 
notion that government interference in eco- 
nomic affairs is always an evil, and in his writ- 
ings he frequently advocates state interference 
as a moans of regulation. His publications in- 
clude : French and Cerman Socialism ( 1883 ) ; 
Labor MovcmeifiL i a .America (1886); Tawfiion 
in American States and Cities (1888) ; JPoUt- 
ical Economy (1889) : Outlines of Eco’nomips 
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(1893); Socialism: An Eocamination of its 
Nature, its Strength, and its Weakness, loith 
Suggestions for Social i^e/orm( 1894) ; The Social 
Laic of Service; Monopolies and Trusts (1900; 
new ed., 1912); The Co-ming City (1902); 
Studies in the Evolution of Industrial Society 
(1903; new ed., 1913). In collaboration with 
Prof. G. R. Wicker he wrote Elementary Prin- 
ciples of Economics (1907) ; and in collabora- 
tion with T. S. Adams, M. O. Lorenz, and A. A. 
Young, Outlines of Economics (1908; several 
subsequent editions). In 1914 he published 
Property and Contract in their Relation to the 
Distribution of Wealth, He also edited Mac- 
millan’s Citizen’s Library of Economics, Poli- 
tics, and Sociology. Throughout his teaching 
career he was a frequent contributor to period- 
ical literature, both scientific and popular. 

ELY, Theodoee Newel (1846- ). An 

American civil engineer. He was born at 
Watertown, N. Y., and graduated from Rens- 
selaer Polytechnic Institute in 1866. He also 
received the honorary degrees of M.A. from Yale 
University in 1897 and Sc.D. from Hamilton 
College in 1904. Froim 1868 to 1910 he was 
connected with the engineering department of 
the Pennsylvania Railroad, for the last 17 
years of this period being chief of the motive- 
power department of lines west of Erie and 
Pittsburgh, He held directorships in the Penn- 
sylvania Steel Company and the Cambria Steel 
Company, was trustee of the Drexel Institute 
and the Philadelphia Commercial Museum, and 
director of the Pennsylvania Academy of Fine 
Arts. In 1904 he became president of the East- 
ern Railroad Association, and he was chosen an 
honorary member of the American Institute of 
Architects and vice president of the American 
Academy in Rome. 

EL'^YIVLAS (Lat., from Gk. ’EXi5/>tas ) . A Jew- 
ish sorcerer and prophet, who, according to 
Acts xiii. 6-12, opposed Paul before the Pro- 
consul Sergius Paulus at Paphos in Cyprus and 
was smitten with temporary blindness. There 
are two difficulties connected with his person- 
ality — one concerning his name, the other his 
historical character. In verse 6 he is called 
Bar Jesus, in verse 8 Elymas, which is there 
explained as meaning ^^Magian,” or sorcerer. 
Some scholars think Bar Jesus was the original 
name and explain Elymas by an Arabic root 
as ^‘^The Wise Man.” Others prefer Elymas, 
and regard Bar Jesus as a Christian name des- 
ignating him after the passing of his blindness 
and his consequent conversion as a “follower 
of Jesus.’’ In the latter case Elymas should 
probably be understood as a contraction of 
Elymaios, “the Elamite,” which might have been 
interpreted vaguely as “A wise man from the 
East,” or “Magian,” and originally have been 
a proper name, Elam. (See Elam..) The close 
similarity of this story to that: of Simon Magus 
in Acts viii has led many t<j^ see in it a/ defense 
of Paul against* the identification of this 
Apostle with the ^faginn so common among 
Judaizing Christians. Yet ii sooms possible 
that, as in the case Of Simon, so dn this in- 
stance; an actual historic personage has been 
seized upon, .first by the opponents of Paul as 
the ’basis of a caricature,, and th^ by his 
friends to Set forth, his equality with those ac- 
counted preeminent both in confutation of error 
and in miraculous \ de^. The historical Elam- 
Elymas may, like ’SdmDB:..-of Gitta, have been a 
Gnostic thinker and a student of occult science. 


Consult Krenkel, Josephus und Lukas (Leipzig, 
1894). 

^EL'YOT, or ELIOT, Sie Thomas (c.1490- 
1546). An English diplomat and author, born 
probably in Wiltshire. He was twice Ambas- 
sador to Charles V (1531 and 1536) and 
was a member of Parliament in 1542. In 
1531 he published a volume on the ethics of 
government, The Poke named the Gouernour, of 
which there is an excellent edition by H. H. 
S. Croft (1880); it is based on a work by 
Francesco Patrizzi. Elyot was a friend of 
Thomas More and Thomas Cromwell. He trans- 
lated from the Greek and the Italian, wrote a 
popular work on medicine, The Castell of Helth 
(1534), and compiled the first elaborate Latin- 
English dictionary, entitled The Dictionary of 
Syr T. Eliot, knyght (London, 1538 and 1545), 
which was the basis of Cooper’s Thesaurus. 
Consult CrofPs preface to his edition of the 
Gouernour. 

ELYRIA, §-lir'i-a. A city and the county 
seat of Lorain Ck>., Ohio, on the Black River, 
25 miles west of Cleveland, 7 miles south of 
Lake Erie, and on the Lake Shore and Michi- 
gan Southern, and the Baltimore and Ohio rail- 
roads ( Map : Ohio, F 3 ) . It has • a public 
library, a hospital, and a fine natural park. 
The city has extensive manufactures, including 
automobiles, telephones, licnic-li^hiiiig fdants, 
flour, feed, canned goods, bliKk- and 

moldings, paints, metal polish, switchboards, 
screws, machine parts, ires !»';■«». ,:r iron, strip 
steel, etc. Elyiua is the :‘|'i m - : 1 of Berea 

sandstone. The water works are owned by the 
city. Pop., 1900, 8791; 1910, 14,825; 1914 
(U. S. est.), 17,396. 

ISLYSISE, fi'lS'za', Palais de l’. The official 
residence of the President of the French Repub- 
lic, on the Rue du Faubourg Saint-Honor4 and 
the Champs Elys4es, Paris, built by Molet in 
1718. It was originally the mansion of the 
Comte d’Evreux, but, under Louis XV, the resi- 
dence of Madame de Pompadour. It was occu- 
pied by Louis Napoleon while President in 1848- 
62 and has served its present purpose since 
1871. 

ELYSIAN (S-lizh'an) FIELDS (Lat. Elysii 
Campi), A term used in general for Elysium 
(q.v.) and particularly applied to a region tumt 
R aise, Italy, supposed, from its Ixunty and f<‘r- 
tJility, to resemble the Abodes ot the BL-i-sc'd. 
S(‘e Tslaxds of the Blessed. 

ELYSII CAMPI. See Elysiah Fields. 

ELYSIUM, $-lizh'i-um (Lat., from Gk. ’HXt)- 
aiov [UedLoy), Elysion (Ped'ion) , Elysian, Plain). 
In classical mythology, the place where the 
souls of tJie good dwell after death. Two con- 
ceptions arc cl(‘arly marked. The earlier is in- 
dicated in the Odyssey (iv, 563 ff.) and con- 
tinues till late times. Here Elysium is a place 
at the end of the world, by the ocean, to which 
specially favored mortals are transported by the 
gods, usually without separation of the soul 
from the body, Lo enjoy perpetual blessedness. 
Elysium is thus idenf ifiod with the Islands of the 
lilessed (q.v.), or is sa,id to be situated on these 
islands. The gther view, less ancient and per- 
haps less common, is prominent in Vergil 
{lEneid, vi, 541 ff.), where Elysium is that part 
of the. Lower World in which dwell the souls or 
shades of the ^ good .(cf. Tartarus). This view 
differs from t'he,fipst conception, not merely in 
the location of Elysium, hut in making it a 
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place to \yhicli access is determined by tlie deeds 
done in this life and not by the favor of the 
gods. In Homer Elysium is promised to Mene- 
laus solely because he is the husband of Helen 
and son-in-law of Zeus. Elysium is not to be 
confused with the asphodel meadow in Homer, 
where the shades of the dead lead a mournful, 
restless life in the gloomy realm of Hades. Con- 
sult Hohde, Psyche (2d ed., Heidelberg, 1S96). 

ELZE, eFtse, Kasl (1821-89). A German 
literary historian- He was born in Dessau and 
was educated at Leipzig and Berlin. After fre- 
quent travels in England and Scotland, where 
he was engaged in extensive literary researches, 
he was in 1875 appointed to the newly es- 
tablished chair of English language and litera- 
ture at the University of Halle. Like Michael 
Bernays and other contemporaneous investiga- 
tors, he sought to apply the methods of classical 
philology to the modern science and devoted 
himself chiefly to the classics of English litera- 
ture. One of his best and most popular works 
was the EngliscJier JLiederschatz, which passed 
through five editions (5th ed., 1869). Other 
important works include: the biographical and 
critical study entitled ‘William Shakespeare 
(1876; tians. by Schmitz, 1888) ; the biography 
of Lord Byron (1870); the biography of Sir 
Walter Scott (1864); GruTidriss der englischen 
Philologie ( 1877 ) . 

EIi'ZEVTR. A family of Dutch printers, 
famous for their editions of the classics and of 
French historical and political authors, among 
their best-known series being Les petites r4puh- 
liques, — ^LoxJis (1540-1617), who founded the 
family’s reputation, began I'rliruig in 1583, and 
on his own account in 1592 in Leaden with Me- 
rula’s Eutropius, — Of his seven sons five fol- 
lowed his profession: Matthiett in 1617—1622, 
Louis in 1590-1621, Guxes in 1599, JoosT about 
1617, and Bonaventube in 1617-1652. The last, 
in partnership with various nephews, was the most 
celebrated. — ^A grandnephew, Jeai^, continued 
the business in Leyden. — ^D aniel, a son of Bona- 
venture, with Louis, the third of his name, es- 
tablished a house in Amsterdam (1655), where 
the latter had been printing since 1638. — Other 
less noted Elzevirs were Isaac, who managed 
the house at Leyden (1617-25), Peteb, grand- 
son of JoosT, at Utrecht (1667-75), and Abra- 
TTAW , university printer at Leyden (1681—1712). 
They printed in all about 1618 books — 1097 in 
Latin, 48 in Greek, 356 in French, 43 in Flemish, 
18 in German, 27 in Italian, and 29 in Oriental 
languages. The Elzevir books are distinguished 
less' by the critical preparation of their texts 
than by the elegance of the types and the choice 
grade of the paper. All the more important 
Elzevirs, in particular editions of the classics, 
are highly valued by collectors. Consult A, 
Willems, Les Elsevier: histoire et annates typo- 
graphiques (Bruxelles, 1880). 

EM'ANA'TION" (Lat. emanatio, a flowing 
forth, from emanare, to flow forth, from e. out 
-f- manare, to drip). In theology and philoso- 
phy, the name of an ancient doctrine which 
considered the world of finite spirit and of 
matter as being an involuntary outpouring from 
the Divine Essence. What thus flows forth 
from original perfection waa regarded as grad- 
ually degenerating, and this was thought to 
account for the origin of evil. It is interesting 
to notice how emanation regards the starting 
point bf development as superior to its goal, 
while ’the prevailing tendency of evolutionism 


is to reverse these values and consider develop- 
mental movement as a progress. The idea of 
emanation came from the East and pervaded 
the Neoplatonic philosophy of Alexandria (see 
Neoplatonism) and Gnosticism (q.v. ), while 
there are hints and possibly even the germ of it 
in Indian philosophy and Zoroastrianism (q.v.). 

EMAN'CIP ACTION (Lat. emancipation from 
emanciparcn to mannmit, from e, out -j- manci- 
pare, to deliver over, from manus, hand 4- 
caperef to take). In Homan law, the liberation 
of a person from paternal authority {patria 
potestas) by the act of the paterfamilias. Pa- 
ternal authority over a son was regularly ex- 
tinguished only by death. Paternal authority 
over a daughter ended when the daughter passed, 
by marriage, under the hand ( manus ) , i.e., into 
the power of a husband; but this was not re- 
garded as an emancipation in the full sense of 
the term. Emancipation not only liberated the 
son or daughter from all parental control, but 
had the further effect of cutting him or her off 
from the rights as well as the responsibilities 
of the filial relation. In the oldest Roman law 
no such liberation was possible. The Roman 
father had, however, the power of selling his child 
as mancipiumj and the status of a child thus 
sold was technically that of a slave, but practi- 
cally, by ancient custom, that of a domestic serv- 
ant bound out for a term of years. An ancient 
rule, ascribed to Romulus and repeated in tbe 
Twelve Tables, declared that a son sold three 
times should be free from his father. Taking ad- 
vantage of this rnle, the Roman lawyers devised 
a form of voluntary liberation. The son was sold 
three times in succession to a friend of the fam- 
ily, who, after the first and second sales respec- 
tively, set him free by manumission, just as a 
slave was set free, and after the third sale, by 
which the paternal authority was broken, sold 
him back to the father. The father, who at that 
stage of the transaction held the son, not as a 
son, but as a mancipium, then emancipated 
him by manumission. As the law of the Twelve 
Tables mentioned the son only, and not the 
daughter, and as this law came to be regarded 
as regulating emancipation rather than as fur- 
nishing the legal basis for emancipation, it was 
held that a daughter might be emancipated after 
a single sale. This form of liberating the son 
or daughter existed till the time of Justinian, 
who abolished it entirely, substituting a declara- 
tion of emancipation by the father before a 
magistrate. 

The emancipation of a son who was married 
and had children did not take these children 
out of the grLindfath<‘r's power. On the other 
hand, grandchildren could be emancipated, al- 
though their father remained in his father’s 
power. Emancipation took the person emanci- 
pated not only out of the household, but out 
of the agnatic family, and thfis deprived Mm 
of all kindred in the legal sense and of all rights 
of inheritance. As far as inheritance from the 
father was concerned, the law was changed in 
the last century of the Republic by edict of the 
preetors, who admitted the emancipated son to 
share in his father’s estate on condition that 
his own estate was “collated,” i.e., reckoned in 
as a part of the paternal estate. As far as 
rights of inheritance from collaterals were con- 
cerned, the emancipated person was at. a disad- 
vantage until Justinian changed the entire law 
6f succession, and made cognatio, or, kinship 
blood, decisive. ' 
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Teutonic laio never recognized a lifelong au- 
thority of the head of the house over his chil- 
dren; not only did the daughter pass out of the 
father’s control by marriage, but the son became 
free from the father as soon as he set up a 
home of his own. This mode of emancipation 
was described in the Middle Ages as “Saxon 
emancipation” {emanci'paUo Saooonica). In 
modern civil law the liberation of a person from 
paternal authority, as from the authority of a 
guardian, comes with the attainment of full 
age; and the term “emancipation” is applied to 
the case where a person receives some or all of 
the rights of full age before attaining full age. 
Thus, the French law declares that sons as well 
as daughters are emancipated by marriage, and 
further provides for the emancipation of a minor 
with the consent of his parents at 15, and with 
the consent of the family council, if neither of 
his parents is living, at 18. Similar provisions 
are to be found in other European codes. 

The freeing of a slave was not termed at Bo- 
man law emancipation, but manumission. See 
Manumission; Family; Patbia Potestas; 
Slavery. 

EMAlsTCIPATIOW, PROCLAMATION OF. The 
document issued by Abraham Lincoln, as com- 
mander in chief of the armies of the United 
States, Jan. 1, 1863, declaring slavery abolished 
by military authority in all the South except 
Tennessee and the parts of Louisiana and Vir- 
ginia then held by Union arms. For a long time 
President Lincoln had resisted the appeals of 
the radical Bepublicans for such a proclamation. 
He waited until he thought opTibwi was 

ready for it and un^T *■ a victory 

and not seem the ■; ■. . -i ••• of a de- 

feated combatant. After McClellan’s unsuccess- 
ful campaign against Bichmond he felt that the 
emancipation of the slaves was a moral and a 
military necessity fot its effect upon both South 
and Horth. Antietam furnished the victory he 
awaited, and on Sept. 22. 186*2. a prc-lirriiiisiry 
proclamation was issued, decrociiig the (manci- 
pation on Jan. 1, 1863, of all slavc-s in lb(' Slates 
which should till then cbntinue in a state of 
rebellion. In this ' he also stated that thence- 
forth, as before, the restoration of the Union 
should be the object of the prosecution of the 
war- The act, of course, carried no other author- 
ity than that which the President exercised as 
comm^der in ehief of the military forces of 
the governihent. The final proclamation, in 
view of its purposes and effects, must ever hold 
an important place in American history. 

By THE PRESIDENTC OF THE UNITED STATES OF 
Ambkioa. 

A PBOGLAMATTON. 

Whereas, on the 22d of September, in the 
year of our Lord one thousand eight hundred 
sixty-two, a proclamation .was issued by the 
President of the United States, containing, 
among other things, the following,, to wit: 

“That on the . 1st day of January, in the year 
of c^ur Lord one thousand eight hundred sixty- 
threei^/ all • persons held as slaves within any 
States' -or rdefe^irgnated part of a State, the people 
whereof shaih theui be in rehdlion against the 
United States, shtfll be then, thenceforward, and 
forever free; and the . executive,, Government of 
the United States, duoluefegJ the ^ military and 
naval authority thereof,'* Vtull recognize and main- 


tain the freedom of such persons, and will do 
no act or acts to repress such persons, or any 
of them, in any efforts they may make for their 
actual freedom. 

“That the Executive will, on the first day of 
January, aforesaid, by proclamation, designate 
the States and parts of States, if any, in which 
the people thereof respectively shall then be in 
rebellion against the United States; and the 
fact that any State, or the people thereof, shall 
on that day be in good faith represented in the 
Congress of the United States by members 
chosen thereto at elections wherein a majority 
of the qualified voters of such State shall have 
participated, shall, in the absence of strong coun- 
tervailing testimony, be deemed conclusive evi- 
dence that such State and the people thereof 
are not then in rebellion against the United 
States.’^ 

How, therefore, I, Abraham Lincoln, President 
of the United States, by virtue of the power in 
me vested as commander in chief of the army 
and navy of the United States and as a fit and 
necessary war measure for repressing said re- 
bellion, do, on this first day of January, in the 
year of our Lord one thousand eight hundred 
sixty-three, and in accordance with my purpose 
so to do, publicly proclaimed for the full period 
of 100 days from the day first above mentioned, 
order and designate as the States and parts of 
States wherein the people thereof, respectively, 
are this day in rebellion against the United 
States, the following, to wit: 

Arkansas, Texas, Louisiana (except the par- 
ishes of Saint Bernard, Plaquemines, Jefferson, 
Saint John, Saint Charles, Saint James, Ascen- 
sion, Assumption, Terre Bonne, Lafourche, Saint 
Mary, Saint Martin, and Orleans, including the 
city of New Orleans), Mississippi, Alabama, 
Florida, Georgia, South Carolina, North Caro- 
lina, and Virginia (except the forty-eight coun- 
ih- d- -lgmil(‘(l West Virginia, and also the 
t c-ur.iii*'- of Bork(h*>, Accomae, Northampton, 
Elizabeth City, York, Princess Ann, and Nor- 
folk, including the cities of Norfolk and Ports- 
mouth), and which excepted parts are, for the 
present, left precisely as if this proclamation 
were not issued. 

And by virtue of the power and for the pur- 
pose aforesaid, I do order and declare that all 
persons held as slaves within said designated 
States and parts of States are, and hencefor- 
ward shall be, free; and that the Executive 
Government of the United States, including the 
military and naval authorities thereof, will 
recognize and maintain the freedom of said 
persons. 

And < I hereby enjoin upon the people so 
declared to be free, to abstain from all vio- 
lence; unless in necessary self-defenW;* and I 
recommend to them that in all cases, when 
allowed, they labor faithfully for reasonable 
wages. 

And I further declare and make known that 
such persons of suitable condition will be^ re- 
ceived into the armc^d ser\ ice of the United 
States to garrison forts, positions, stations,, and 
other places, and to mUn vessels of ajl ^orts in 
said service. 

And upon this act, sincerely believed to be an 
act of justice, warranted by the Constitution, 
upon military necessity, I invoke the considoratt^ 
judgment of mankind and the gracious favor of 
Almighty God. 

In nfitness whereof, I have hereunto set my 
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hand, and caused the seal of the United States 
to be affixed- 

Done at the city of Washington, this first 
day of January, in the year of our Lord 
[L.S.] one thousand eight hundred sixty-three, 
and of the independence of the United 
States of America the U-jhlv -■i-ut’'. 

By the President: Abraham Lincoln. 

" Will iam H. Sem^ard, Secretary of State. 

The effect of the proclamation on the legal 
status of the slaves gave rise to some discus- 
sion, but a solution of that problem became 
unnecessary, inasmuch as the work of emanci- 
pation in the United States was completed by 
the adoption of Article XIII of the amendments 
to the Constitution; and the reconstruction of 
the States in insurrection proceeded upon that 
basis. Consult Whiting, War Poicers of the 
President (Boston, 1862). See Slavery; Be- 

CONSTBUCTION. 

EHMANIUM. See Actinium. 

EMAITTS, ^'nffints, jVIarcellus (1848- ). 

A Dutch writer. He was born in Voorburg, near 
The Hague, and studied at Leyden. He traveled 
extensively and from 1872 to 1880 was asso- 
ciated as editor with several publications. His 
experiences in Sweden, southern Europe, and 
Africa are recorded in the following works : 
Op Reis door Zioeden (1877) ; Monaco (1878) ; 
Langs den Nyl (1884); Uit Spanje (1886). He 
is also known for his epics, which include Lilith, 
a poem in three cantos ( 1889 ) ; for Goden- 
schemering (1883); for several dramas, among 
which is Adolf van Gelder (1887) ; and for his 
novels, among which is Een nagelaten Beken- 
tenis (1895). 

EiaAJNXTEIi. See Emmanuel. 

EUAUS, gm'&-us. A borough in Lehigh Co., 
Pa., 6 miles southwest of Allentown, on the 
Philadelphia and Reading and the Perldomen 
railroads (Map: Pennsylvania, L 6). It con- 
tains ironworks, furnaces, silk mills, a brick 
plant, a cigar and a shirt factory. The city 
owns its water works. Settled about 1723, 
Emaus soon became the seat of a Moravian 
church, and in 1761 was laid out as a congrega- 
tional village (Gemein Ort), receiving its name 
from the sainted Bishop in 1859: Schools were 
established here in 1734, but on account of at- 
tacks by the Indians were forced to move to 
Bethlehem (q.v.). These schools now comprise 
the Moravian College at that city. Pop., 1900, 
1468; 1910, 3501. 

EMBA, ^m'ba. A river in the Russian Cen- 
tral Asiatic Territory of Uralsk, rising in the 
Hugo jar Mountains. It flows in a^ south- 
westerly direction and enters the Caspian Sea 
by a wide estuary, after a course of 350 miles. 
It is partly dry during the summer season- and 
IS unnavigable. Pish abound. The principal 
tributary is the Temir. ' - , 

EMBALMING ( from Gk. jSdXaafiov, hal- 
^anvon, balsam, balm). T'- ■ a’-f v-' . -rrv'b 
bodies after death. The i\r\ ■ a - 1 • g:'-*.." 

perfection by the ancient EsrypUans, who re- 
garded the preservation of the dfead^ as a re- 
ligious duty. Not only human- beihgs, but also 
<iats, ibises, ichneumons, and other sacred ani- 
mals were regularly embalmed. In 1880 the 
mummy of King Mer-cn-re, who lived about' 25 
centuries before our era, was found in his pyra- 
mid' at Saqqara, and its excellent ’state of 
■.preservation attests the efficacy of the methods 
of embalming used at that remote period. From 
time ‘ to time various improvements in the art 


seem to have been introduced, and under the 
New Empire the processes employed were highly 
elaborate. At the same time certain innovations 
appeared: the heart was removed and replaced 
by a stone scarabaeus, and the viscera were 
placed in four jars, each of which was under 
the protection of one of the four sons of Osiris. 
(See Canopic Vases.) Both Herodotus and 
Diodorus describe the methods of embalming 
practiced in their day by the Egyptians. Ac- 
cording to Herodotus (c.450 B.C.), three methods 
were in vogue. The most expensive of these was 
as follows: The brain was removed through the 
•nostrils, partly by the use of a curved metal 
instrument and partly by the injection of cer- 
tain drugs. The intestines were withdrawn 
through an opening in the left flank, and the 
abdominal cavity, after being washed out 'with 
palm wine, was filled with myrrh, cassia, and 
other aromatic substances. The opening was 
then sewed up, and the body was steeped for 70 
days in a strong solution of natron, which seems 
to have been a mixture of common salt, salt- 
petre, and sodium sulphate. After this the beffiy 
was washed, elaborately bandaged in linen strips 
smeared with resins, and was finally placed in 
the coffin. „ This method of embalming was 
within the reach of the wealthy only. A second 
and cheaper method consisted in injecting* into 
the abdominal cavity cedar oil {Kedpla, kedria) , 
or turpentine, and (‘(‘piiig the body for 70 
days in a solution of caustic soda. The con- 
tents of the abdomen, broken down by the in- 
jection, were then allowed to escape, and the 
body was ready for burial. By the third method 
the abdomen was washed out wi^ syrmcca^ and 
the body was pickled in caustic soda for 70 
days. Diodqrus also speaks (towards the close 
of the first century B.c.) of three modes of 
embalming practiced by the Egyptians. The 
first method cost, he says, a silver talent (about 
$1200), the second 20 minas (about $400), 
while the third cost but trifle.^' His account 
agrees in the main with that of Herodotus, 
though he gives some additional details. ^ Ac- 
cording lo D'odoni--, a first drew with a 

reed jk ii a lino ('own liio l«'ft flank of the body, 
and f<«llovv iii'jT tl'is line, the parasohistes, or 
‘cutter,’ made a deep incision. The embalmers 
then withdre"^ the entrails thrpugh this ipcision 
and proccedod to ombali;n b^e body. From an 
exii in illation in mod cm idmes of many Egyptian 
mummies, ib is evident tjmt the methpds d®" 
scribed by the classical ,-)vriters were npt tbe 
only ones employed. Some mummies beqn 
merely dried in the sand; others have been 
treated with caustic soda or boiled in rociins 
and bitumen, with or without the flank inci-^ion, 
having the brain removed through the eyes or 
base of the cranium? with the yiscera returned 
into the body, placed upon it, or deposited in 
jafs in shapes of the genii of the dead, the skin 
partiallv gilded, the flank incision covered with 
a tin plate, the fingers cased in silver, the ©yes 
removed and replac( 2 d. The mummies are gen-^ 
orally wrap])ed in linen bandages and placed in 
costly coflins. Embal miner was- practiced to sorrio 
evtont by the early Christian*^ in Egypt, their 
views in regard to the resurre('tion beins doubt- 
less influenced by Egrptian ideas. Th"© Guan chess, 
Ot ' aneifeht'^ inhabitants of the" Canary ^Hsles, 
used an elaborate process like that of ■ the 
Egyptians ; and ' desiccated bodies, preserved 
for centuries- by atmospheric or other agencies, 
have been ' found in France, ■ Sicily, England; 
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and America, especially in Central America and 
Peru. 

Modem Embalming. The art of embalming 
was probably never lost in Europe. The devel- 
opment of modern methods, however, may be 
said to date from the beginning of the eighteenth 
century. It is said that arterial injection of 
embalming fluid for the preservation of a dead 
body was first practiced successfully by Dr. 
Frederick Ruysch, of Amsterdam (1665-1717), 
who also treated the internal organs with alco- 
hol, after removing and cleansing them, re- 
placing them finally. His secret of preservation 
of color and form died with him. Following 
him in the work of embalming came Dr. Wil- 
liam Hunter (q.v.), the celebrated anatomist, 
who employed as an arterial injection a solu- 
tion < ('Mia ii'.'iig oil of turpentine, Venice tur- 
pentine, oil of lavender, oil of rosemary, and 
vermilion. He also removed the abdominal and 
thoracic organs, cleaned and injected them, 
soaked them in camphorated spirits of wine, 
and then returned them to their cavities, packed 
in a powder composed of camphor, resin, and 
nitre. This powder he also placed in all ex- 
ternal orifices. The body was then anointed 
with oil of rosemary and oil of lavender and 
placed upon a layer of dry plaster that its mois- 
ture might be extracted from it. Bodies em- 
balmed after this method by William Hunter 
or his brother, John Hunter (q.v.), in perfect 
condition, are deposited in the museum of the 
Royal College of Surgeons, Dondon. Other phy- 
sicians, chief among them being Drs. Matthew 
Baillie, Sheldon, and Joshua Brooks, used simi- 
lar methods. Jean Nicolas Gannal (1791-1852), 
a French chemist, employed a solution ^ with 
which he wet the body and which he injected 
into the carotid artery; the solution was com- 
posed of acetate .of lead and sulphate of alu- 
mina, together w^th sotee form- of arsenic. His 
soil, a physician of Paris, used a sinailar solu- 
tion, but without the arsenic and with the addi- 
tion of certain essential oils. GanilaFs method 
is much inferior to that of SucqUet, of Paris, 
who used chloride bf ' Falcony, of Paris, 

used external i of' yinc -ulph:',!**. 

without opening I'-e b^^iy ini'*ciiTiL'- i’mc jukt- 
iea: after 40 day- Id- -iilnen- Ioh tboir HoxOil- 
ity and became" (1. 

Ciuiussier’s moth^.J, \\ v. ihh -nnirniion 
a solution of corrosive sublimate was employed. 
A German pteservatite, which is said to render 
the dead body resistant of b^ecay for several 
years, while it retains color, form,' and flexi- 
bility, ‘ consists of ilutn, sodium chloride, potash, 
arkenious acid, and b"ilinL^ v au-r. With glycerin 
and^methyl alcoi'ol. ’Ibi- liquid' is used for 
both saturation and injection. An impetus was 
mVen to embalming in this country by the suc- 
cessful work of Dr. Thomas Holmes, of Brook- 
lyn, N. Y., who prepared and sent hpme many 
dead soldiers from the battlefields during the 
Givil War. Embalming is ^steadily taking the 
place of the use of' ice in preserving the dead 
until fiin^eral setyices and internieilh are ended; 

two reasons for its' empldyment: (1) 
the ' body for transportation or 
f^Snref^dist^dsalV (2)' sanitatiofirf-for it is an 
ahadiulir prIWtidH df cemmutLtc^lutioh'of infec- 
tidn, ‘eitSifer'hefor^idie body is huried’dr after it 
haV^ciwbledfand'*^^^ earth in a 

'\AbW; fpnr ^quai^ts of fluid' are used 
bo'dy, ’ 

arterial system/ soM l^' the cavities of the 


pleurae, peritoneum, and pericardium, and some 
is used for saturation. Discolorations are re- 
moved by various processes. The composition 
of the embalming fluids used to-day in the 
United States appears to be a secret known 
only to the undertakers' supply companies;^ it 
is believed that they contain arsenic, alkalies, 
and alcohol. 

Consult: Pettigrew, History of Egyptian 
Mummies (London, 1834) ; Gannal, Traite d^ern- 
haumement (Paris, 1838; trans. by Harlan, 
Philadelphia, 1840) ; Sucquet, Emhaumement 
(Paris, 1872) ; Budge, The Mummy (2d ed.. 
London, 1894) ; G. E. Smith, A Contribution to 
the Study of Mummiftcation in Egypt (Cairo, 
1906) ; Myers, Champion Text-Book of Embalm- 
ing (5th ed., Springfield, Ohio, 1908) ; Eckles, 
Practical Embalmer (Philadelphia, 1904) ; id-. 
Sanitary Science (ib., 1904) ; Nunnamaker and 
Dhonau, Hygiene and Sanitary Science (Cin- 
cinnati, 1913). 

EMBANK^MENTS. In engineering, masses 
of earth, rock, or other materials artificially 
formed and rising above the natural surface of 
the ground. They are built chiefly either to 
carry railways, common roads, canals, etc., over 
depressions or for hydraulic purposes, such as 
the formation of dams and reservoirs, or for 
defenses against the overflowing of rivers and 
the encroachments of the sea or lakes. The 
form and dimensions of embankments and the 
materials and methods of construction adopted 
depend upon the purpose for which the embank- 
ment is to be used. In all cases except where 
they are confined by external constructions, 
such as retaining walls, embankments are trape- 
zoidal in section, with a broad base and a nar- 
row top connected by sloping sides. The ma- 
terial employed in < \ {••■.li*. r embankments 
varies from "almost any available mixture of 
rocks and earth or other fragmentary material 
used in railway embankments to very carefully 
selected, finely divided earths used in forming 
water-tight embankments for dams, reservoirs, 
dikes, levees, and canals. The method of con- 
struction likewise varies from a mere dumping 
of the material in place to be roughly leveled 
off and allowed to settle under action of the 
elements, to a careful building up of the selected 
material in layers a few inches thick which 
are Carefully compacted by ramming or rolling. 
Embankments for dams and reservoirs are in- 
stances where the more edreful methods are 
employed. ' Embankments for railways are ex- 
amples of less careful methods of embankment 
construction. In constructing embankments it 
is ^usually necessary, as a basis upon which to 
determine the cost, to .calculate their volume. 
For preliminary estimates the methods .of, de- 
termination by average end areas or middle 
areas are used^ but for more exact work the 
prismoidal formula is employed. Consult John- 
son-Smith, Theory and Practice of Surveying 
(17th ed.', New ^ork, 1910), and Taylor, Pris- 
moidal FormulcA amd Earthworh J898)'r 

See Dams and Resebvoirs ; j Levee.; RahjW^ySj 
EMBAB^GO (Sp.,- seizure). A legislative 
act or exi'cutive decree directing the detention 
ih j^brt of vessels, whether foreign or national. 
It may be for the purpose of using the detained 
shipping for ' naval operations, or in' jthe ;Cvent 
of some projected' expedition t 0 ‘ insure secrecy, 
or with a vieW'to temporary nonintercourse with 
some foreign nation, or by vay of reprisal. A 
h&stile embargo by one nation prohibits the 
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departure from its ports of vessels belonging 
to another with which it is at variance, for the 
purpose of securing a favorable settlement of 
the dispute and, in case of war, of having an 
opportunity to make reprisals. While the right 
to lay such an embargo is still generally recog- 
nised, the practice is generally disapproved and 
is seldom employed by civilized states. A dvtl 
embargo aims at nonintercourse and is laid 
pursuant to plans of public policy, or for the 
protection of the merchant vessels of a neutral 
nation against the attacks of belligerents, or 
by its interference with a belligerent’s com- 
merce, to restrain it from acts prejudicial to 
the trade of the neutral power. Consult the 
authorities referred to under Internattonau 
Law. 

The first embargo in the history of the United 
States was laid on March 26, 1794, in retalia- 
tion for the British orders in council dated 
June 8, 1793, and Nov. 6 , 1793 (see Orders in 
CoTJNCH.) , and remained in effect for 60 days. 
Subsequently, during the wars between France 
and Great Britain, successive French decrees 
and British orders in council drove the United 
•States, by way of reprisal, first to the passage 
of a nonimportation act (April, 1806), and 
finally to the laying of another and stricter 
embargo. Dee. 22 , 1807. This latter measure 
was intended completely to prevent American 
vessels from ■ ■ foreign commerce and 

naturally mei “ • opposition in the New 

England States, where the commercial element 
of the country was almost wholly concentrated 
and where, besides, a large majority of the in- 
fluential classes was affiliated with the Feder- 
alist party and was thus predisposed to attack 
the measures of the Republicans, then in power. 
Though there was undoubtedly much smuggling 
on the part of New England merchants and 
shipowners, commerce suffered enormously, and 
the exports of the country fell from $108,343,- 
I 06 in 1807 to $22,430,960 in 1808. The oppo- 
sition, indeed, became so pronounced that in 
many quarters nullification was openly advo- 
cated, and stanch Federalists iinhesitatingly 
gave their approval to doctrines closely allied to 
those embodied in the Vir^nia and Kentucky 
resolutions (q-v.) of Madison and Jefferson. 

By some, indeed, secession was openly threat- 
ened. As a measure for bringing Great Britain 
and France to terms, moreover, the embargo 
proved futile, neither power being injured^ to 
anything like the same extent as the United 
States; and in February, 1809, Congress, alarmed 
at new manifestations of popular discontent in 
New England, passed a resolution providing for 
the termination of the embargo on March 4. 
Nonintercourse measures were then put into 
force and were the chief feature of the foreign 
policy of the government until the outbreak of 
the War of 1812. After the beginning of hos- 
tilities it soon became evident that the British 
government would endeavor to procure fresh 
provisions from the New England States; and 
Congress again laid an embargo, Dec. 17, 1813, 
to remain in force until Jan. 1, 1815. On 
April 14, 1814, however, this embargo also was 
repealed. It is now pretty generally agreed 
tha't the laying of the embargo was a great 
political and economic mistake, and it is certain 
that^ as a result of it, American shipping sus- 
tained between 1867 and 1815 almost irreparable 
damage. Consult: Adams, History of the Umted 
Spates from 1801 to 1817, vol. iv (New York, 
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1889-91); McMaster, History of the People of 
the United States, vol. iii (ib., 1883) ; Randall, 
Life of Jefferson, vol. iii (ib., 1858) ; Schouler, 
History of the United States, vol. ii (rev. ed., 
ib., 1899). 

EM'BASSY (from OF., Fr. amhassade, from 
OSp. amhaccada, Sp. emhajada, from MU. am- 
hasciata, ambassiata, ambaxia, ambassia, em- 
bassy, from Lat, amhactus, servant) . The mis- 
sion and entourage of an ambassador accredited 
to a foreign state. In a popular sense all dip- 
lomatic missions are spoken of as embassies, 
but, strictly speaking, an embassy is a ^ mis- 
sion presided over by an ambassador as distin- 
guished from a mission or legation intrusted to 
a minister, envoy, or other inferior diplomatic 
agent. The term ‘^embassy” comprehends, be- 
sides the ambassador, who is its head, all_ of 
the members of his suite or official family, 
which always includes a secretary of legation, 
and often a private secretary, a chaplain, and 
a physician. All of these, as well as the mem- 
bers of the ambassador’s private family, enjoy 
certain privileges and immunities in the state 
to which they are accredited. (See Ambassa- 
dor; Diplomatic Agent.) The term ‘‘embassy” 
is sometimes, like the corresponding term ‘lega- 
tion,” popularly, but inaccurately, applied to 
the official residence of a foreign ambassador. 

EM'BATE^BION (Gk. ifi^arTjpiov, from ep- 
^aiveiv, embainein, to enter, from iv, en, in + 
^aiveiv, bainein, to go). A Greek war song, 
sxmg in marching time, to the accompaniment 
of the flute, while the advance was being made 
upon the enemy. We have scanty fra^nunt^ «.'f 
such songs, ascribed in ancient d.jyi- — wii'iOiiL 
reason, however — ^to Tyrtaeus, in anapaestic meas- 
ure. Consult Christ-Schmid, G-eschiohte der 
griechischen Litteratur, vol. i, p. 163 (5th ed., 
Munich, 1968). 

EMBAT'TLED, or IMBAT'TLED ( from 
OF. en, in -j- basiiller, to build, from bastir, Fr. 
bdtir, to build; confused by popular etymology 
with embattle, to range in line of battle). In 
heraldry, a term applied to a partition line, 
traced in the form of the battlements of a castle 
or tower, called also crenelle, A bordure em- 
battled is often given as a difference to any mem- 
ber of a familv who is, or has been, a soldier. 

EMBDEN dooSE. See Goose. 

EM'BER days (As. ymlren-dwg, from 
ymbren, embryne, circuit, from ymb, embe, OHG- 
umbiy Ger. um, around -j- ryne, course, from 
rinnan, to run, and deeg, Goth, dags, Icel. dagr, 
OHG. tao, Ger. Tag, day). Fast days observed 
at the four seasons of the year by the Roman 
Catholic church. The earliest certain reference 
to their use is by St. Leo the Great (440-61) ; 
in his time, however, they were of local Roman, 
not universal, ob-rorvanc-ii and date from the 
agricultural < of pre-Christian Rome. 
Since Pope Gelasius (492-96)^ fixed the ordina- 
tions at these seasons they have been consid- 
ered times of special prayer for the sending 
forth of worthy laborers into the Lord’s vine- 
yard. The observance of them seems to have 
been introduced into England by St. Augustine 
and into Germany by St. Boniface. Their exact 
date has varied; they are now the Wednesday, 
Friday, and Saturday after the first Sunday in 
Lent, after Whitspnday, after September 14, 
the Exaltation of the Cross, and after December 
13, St., Lucy’s Day. In the Church of England, 
the ordination of clergy generally takes place 
on the Sundays following the ember days. ' Ena- 
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ber weeks are the weeks in which the ember 
days fall. Consult Duchesne, Christian Wor~ 
ship (London, 1904). See Fast, 

CrOOSB ( Dan. imher^ Ger. Imher, 
ember + goose), or IMMEB GOOSE. A Heb- 
ridean name for tlie loon. 

EMBEZ'ZLEMENT (from emhezide, from 
OF. imbecile, imbecille, Fr. imbecille, weak, im- 
becile, from Lat. imbeoillis, weak ) . The fraudu- 
lent appropriation of money or other personal 
property held in some fiduciary capacity, as 
that of agent, clerk, or servant. As a crime, the 
offense is purely statutory. The wrongful act 
of misappropriating funds or other property in 
one’s possession being, at common law, only a 
civil wrong (known as conversion), the remedy 
for which was an action of trover for the dam- 
ages sustained. The common-law crime of lar- 
ceny was committed only by one who with 
felonious intent took personal property out of 
the possession of another. The American stat- 
utes upon this subject are based chiefly upon 
the English Statute of 8 Geo, IV. In addition 
to the provision that the article taken should 
not have been taken from the possession of the 
employer, that act required, in order to sustain 
a charge of embezzlement : ( 1 ) that the accused 
should be a clerk or servant, or a person acting 
in such a capacity; (2) that the property should 
have come into his possession ^^by virtue of his 
employment”; (3) that he fraudulently con- 
verted, or appropriated, or secreted it for his 
own use, without the consent or concurrence of 
his employer, and with intent to convert it to 
his own use. Although that act eonffned the 
crime to servants, clerks, and persons employed 
in such capacity, yet the laws are now broad 
enough in scope, both in England and in most 
of the United States, to include wrongs of this 
nature committed by such persona as agents, 
attorneys, factors, brokers, public officers, trus- 
tees of charities, directors and offi-cers of cor- 
porations, etc. If however, the relation of 
debtor and creditor simply exist between the 
owner of the articles appropriated and the per- 
son who appropriates them, so that he who 
receives them may, if he choose, r^ard them 
as his own and thus make himself liable to 
respond to his employer for their value, the act 
will not be an embezzlement. If the property 
come into the possession of the wrongdoer in 
any other manner than “by virtue of his em- 
ployment,” his retention of it, however wrong- 
ful, cannot constitute the crime of embezzle- 
ment. The essential element of the crime in 
this respect is that some confidence shall be 
violated. Thus, if a servant, . believing himself 
authorized to receive money for his master, but 
not being in fact so authorized, receive it and 
convert it to his own use, he does not commit 
the offense. By the statutes of some American 
States it is not necessary, in order to constitute 
this crime, that the property belong to the em- 
ployer, so long as it does not belong to the serv- 
ant or clerk and is acquired by the wrongdoer 
by virtue of his employment. 

II -a person commit the necessary act of con- 
version 'O-r appropriation, the presumption is 
that he ui^nt to embezzle. Still there must 
be a cdUhinial intent; and if it be proved that 
the accused ‘ honestly believed himself entitled 
to the property intrusted toi him, however much 
mistaken he may have been, he cannot be con- 
victed of the crime*?- 

In England one indicted .for larceny (q.v.) 


may now be convicted of embezzlement if that 
crime only be proved, and vice versa. In some 
American States, as Kew York, larceny has 
been made broad enough to include embezzle- 
ment. The punishment prescribed for the crime 
is imprisonment for a term of years. This 
varies somewhat in different jurisdictions, the 
minimum term being usually not less than two 
years and the maximum from 10 to 15 years. 
Consult: Stephen, History of the Criminal Law 
of England (London, 1883) : Kapalje, Treatise 
on the Laio of Larceny and Other Kindred 
Offences (Chicago, 1892); and the authorities 
referred to under Criminax Law. 

EMCBLA (Icel., possibly connected with 
almr, elm). In Norse mythology, the name of 
the first woman created. According to the Elder 
Edda, the gods Odin, Hcenir, and Lodur, when 
wandering on the earth, found Ask (ash) and 
Embla (elm) without power and without destiny. 
They had neither spirits, nor sense, nor blood, 
nor power of motion, nor fair color. Odin gave 
them spirit, Hoenir sense, and Lodur blood and 
fair color. The Later Edda gives the names 
of the gods as Odin, Veli, and Ve. The man 
they called Ask, and the woman Embla. From 
this pair the human race descended; a dwelling 
was given them in Midgard (the earth). 

EM'^BIiEM (Lat. emblem a, Gk. em- 

hlema, from ip^dWeLp, emhallein, to inlay, from 
iv, en, in ^dXXav, ballein, to throw) . A repre- 
sentation of an object intended to signify or 
indicate to the understanding something else 
than that which it directly represents So the 
eye. The meaning of the emblem rests upon its 
secondary, not its primary, signification. Em- 
blem is often used in a sense synonymous with 
“symbol.” See Symbolism. 

EMBLEM^ATA. The ornaments in relief 
with which gold and silver vessels were deco- 
rated by the ancients. These figures were gen- 
erally executed either in the precious metals or 
in amber and could usually be taken off at 
pleasure. They were also called crustse by the 
Romans. 

EHCBIiElVIENTS (OF. emblaement, from em- 
blaer, embleyer, emblader, Fr. emblaver, to sow 
with grain, from ML. imbladare, to sow with 
grain, from Lat. m, in + MX, hladum, grain, 
from Lat. ahlatus, p.p. assigned to auferre, to 
bear away, from ah, away -f- latus, OLat. 
flatus, carried, tollere, Gk. rXijvaL, tl&nai ) . Grow- 
ing crops of cereal and vegetable products raised 
by the labor of the cultivator. Fruits of trees 
growing on the land and grass growing from 
the ancient roots are not emblements. By 
the, common law, when a tenant for life died 
after the planting and before the reaping, his 
personal representative was entitled to the crops. 
In England and the United States a tenant for 
life or tenant at will whose term may be 
unexpectedly brought to a close is entitled to 
reap the crop which he has sown and to enter 
the lands after the oxijimlioii of Iht* term to re- 
move the emblements. 'Jlic right of life renters 
in Scot] and to reap the growing crop resembles 
the English right to omblcnienl». In America 
emblements are sometimes known as “way-going 
crops.” See Lite Estate; Texan^cy at Will, 

EM^BOIilSM (Lat. emholismus, embolism, 
from Gk. iu^oXifios, embolimos, intercalated, 
from €v, en, in ^dXXeLv, ballein, to throw). 
The term employed by pathologi:?ts to designate 
the plugging up of d vessel by a clot of coagu- 
lated blood fibrin, by a detached shred of a 
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morbid growth from a diseased cardiac valve, de- 
tached atheromatous plates, fat globules, por- 
tions of tumors, masses of bacteria, or parasites- 
Clots, or portions of a clot, may be transported 
by the blood current from the venous system to 
the right side of the heart and block up the pul- 
monary artery either entirely or in part; if the 
occlusion is entire, sudden death is produced; 
if it is only partial, gangrene, or localized pneu- 
monia, commonly ensues. Similar accidents may 
happen in the arterial system. A detached frag- 
ment of a diseased tricuspid or aortic valve of 
the heart, or a separated fragment of coagulated 
fibrin, may be driven onward in the blood cur- 
rent and enter and occlude some of the cerebral 
arteries, causing softening of the brain by cut- 
ting off the due supply of nourishment. It is 
a frequent cause of sudden death, carelessly 
ascribed to “heart failure/’ a recognized cause 
of apoplexy (q-v.), with subsequent paralysis. 
Consult: Cfcigel. Oclirnhdmorrhagie und Emholie 
(Berlin, lOU'i) ; A '•chaff, Beitrag zur Thromhose- 
frage (Leipzig, 1812) ; Starr, Organic and Func- 
fional ’Nervous. Diseases (London, 1913). See 
Thbombosis. 

EMOBOLITE. A chlorobromide of silver oc- 
curring in greenish isometric crystals. It is one 
of the principal ores in the Chilean silver mines. 
It is also found at Eulalia, Mexico; at Coloal, 
in the Province of Gracias, Honduras; and in 
Victoria and New South Wales. 

E3VLBOSSOCHG- (Pr. embosser, from en, in + 
bosse, hump, bump, OHG. bozo, tuft, from hozan, 
Ger. hossen, to beat). The art of producing fig- 
ures in relief upon various substances, including 
paper, leather, wood, and metals. This is usu- 
ally effected by pressing the substances into a 
die, the kind of die and mode of applying being 
modified by the nature of the design and of the 
material to be embossed. (For the stamping of 
sheet metal, see Drcs and Die Sinkiitg.) Em- 
bossing of metal, however, may also be done by 
hand by beating up the metal from the under- 
side, in which case the process is called repousse 
work. See Repouss:^. 

Paper and cardboard are embossed vrith dies 
in a similar manner, but the dies are frequently 
of brass, sometimes of copper electrically depos- 
ited and suitably backed. The counterdie is 
commonly made of soft metal, card, or millboard, 
pressed into the metal intaglio die until a sharp 
impression is produced. The paper or card is 
well damped and a fiy press is generally 
used. The leather or cloth for bookbinding is 
embossed in this manner, the counterdio being 
usually made by gluing several pieces of mill- 
board tojTi'flK r and gluing them to the upper bed 
of the 1 ■c— , ihcTi stamping theise into the lower 
die until a perfect impression is obtained. The 
embossing press designated for impressing the 
medallion upon postage envelopes is a \('ry elab- 
orate and ii'iil machine, which inks the die 

itself, and with the aid of two operatives to' 
place and remove the envelopes embosses 60 
envelopes in a minute. When large surfaces of 
textile fabrics, such as table covers. ct<*., have 
tb be embossed, the fabric is compressed between 
rollers, one being of metal upon which the device 
is sunk like a die ; the counter roller or bed cylin- 
der is of paper covered with felt; this yields 
sttMei’bntly to allow the fabric to be pressed into 
the'^ die cylinder. A third smooth metal roller 
IS coirfmonly nsed to press out again the impres- 
sfon’hi^de upon the bed cylinder; this acts upon 
the bed cylinder on the side from which the fab- 


ric emerges. Paper is sometimes embossed in 
this manner; and the flatting roller may be dis- 
pensed with if the cylinders are sufficiently ac- 
curate in their diameters for the pattern always 
to faU on the same place at each successive revo- 
lution. Leather embossed in high relief for or- 
namental purposes is sometimes stamped with 
dies of type metal or electrically deposited cop- 
per, the leather having first been softened in 
water. Several methods have been invented for 
embossing wood. Sometimes hot molds are 
pressed upon the wet wood, which burn in the 
pattern, the charcoal being afterward removed- 
In some machines engraved rollers are used in- 
stead of stamps, the wood being steamed and 
passed between the rolls while hot. In another 
method the wood is pressed and rubbed with a 
blunt instrument, the surface yields, and a de- 
pression of some depth is made; if the wood be 
now soaked in water, the depressed portion will 
rise to its original level. Only the surface in 
those parts that are to be finally in relief is 
rubbed down. The test of the surface is planed 
down even with the depressions and the wood 
soaked; this causes the compressed parts to 
swell back to their original level and stand out 
in relief against the planed surface. Embossing 
in needlework is effected by embroidering oyer 
figures padded with wool felt or other material. 

EMBOWEDy 6m -bod'. The heraldic term for 
anything which is bent like a bow. A sinister 
arm couped at the shoulder is embowed. When 
the arm is turned the reverse way, it is said to 
be counterembowed. 

EMBBA'CEBY (from OF. embraser, em- 
bracer, Fr. embraser, to kindle, from en, in -}- 
braise, live coals, from Dan. brase, to fry, Icel- 
brasa, to harden by fire). The criminal offense 
of attempting to influence improperly a juror in 
a civil or criminal action, or one summoned as 
a juror, or an arbitrator, or a referee in respect 
to his verdict, award, or decision. Any means 
of swaying his judgment other than evidence or 
argument in open court is deemed improper. 
Hence a juror who attempts corruptly to influ- 
ence his fellow jurymen commits this offense. 
As the gist of the crime is the attempt, it is not 
necessary that a juror, arbitrator, or referee be 
actually affected by the criminal’s acts, nor that 
a verdict or decision be rendered in accordance 
with the improper solicitation. It is generally 
spoken of as a common-law misdemeanor, al- 
though it has been dealt with by statute in Eng- 
land since 1360 and is defined by statutes in this 
countty. As a crime against public justice it 
is recognized everywhere as a heinous offense 
and is punisbable by fine or imprisonment. 
Consult tbe authorities referred to under' Obim- 
iNAE Law: ' . 

BMBBA'STJBE (Fr. embrasure, from OF. 
embraser, to skew, from en, in hraser, to 
skew). An aperture, in the wall or parapet of 
a casemate or other fortification, through which 
guns are fired. ' A similar smaller opening for 
the use of small anus is usually called a loopn 
hole, or notch. A loopholb has overhead cover; 
a" notch has not. A crenelle (Lat. crew, a 
ndtch)' is an embrasure in a battlement. Em- 
brasures aiie usually so skewed or splayed as to 
obtain the maximum arc of fire with the maxi- 
mum protection to the firer. The bottom of 
an embrasure is called the floor, or sol;e; the 
sides, the checks; the ' narrowest part' of the 
opening, the throat; the angle of divergence of 
the sides, the splay. 
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EMBEOIB'EEY (from OF. enihroder, from 
hordy border ) . The art of ornamenting cloth 
and other materials with needlework. But flat 
ornaments woven- directly into the warp, like 
those on the fragments of linen robe found in 
1903 in the tomb of Tliothmes IV (fifteenth cen- 
tury, B.C.), and in many Coptic and Peruvian 
textiles, are tapestry; and embroidery on net 
and cutwork belongs with lace. 

Historical Development. Embroidery in its 
crudest form is one of the oldest of the decora- 
tive arts. It was probably applied to skins be- 
fore the art of spinning and weaving had been 
developed, and almost as soon as the use of the 
needle and thong for joining together skin gar- 
ments was developed. Among the primitive 
tribes of Central Africa the girls embroider 
skins with figures of flowers and animals, 
bright shells and feathers also being used in 
their decoration. The Laplander embroiders 
upon his reindeer-skin garment with a needle 
of reindeer bone, thread of reindeer sinews, and 
appliqu6 of strips of hide. Of the textiles of 
ancient Babylon and Assyria no fragments have 
survived. But the Nineveh mural reliefs in the 
British Museum show Assyrian robes with both 
geometrical and floral ornament, and the famous 
relief now in the Louvre from the palace of 
Darius I (521-485 B.c.) shows Persian robes 
with diaper pattern. These ornaments, like 
those of the hangings of the tabernacle de- 
scribed in the Book of Exodus, may have been 
either embroidery or tapestry. Among the an- 
cient Greek textiles exhumed from Crimean 
graves are both tapestries and embroideries, 
now preserved in the Hermitage at St. Peters- 
burg. One of the embroideries attributed to 
the fourth century b.c. is in colored wools on 
wool and shows a cavalier with honeysuckle 
ornament. Also among the Homans embroider- 
ies and tapestries were used side by side. 

Martial, in the first century A.D., writes that 
the embroideries of Babylon have been driven 
out of fashion by the tapestries of Egypt {victa 
cst pectins Niliaeo iam Bahylonis aciMs). After 
Byzantium (Constantinople), at the beginning 
of the fourth century A.D., was established by 
Constantine as the capital of the Homan Em- 
pire in place of the city of Home, embroideries 
elaborate with gold were used on secular as well 
as on ecclesiastical robes. Preserved in the 
sacristy of St. Peter’s at Home is a blue silk 
garment, probably Byzantine work of^ the 
twelfth century, known as the ^^dalmatic of 
Charlemagne.” Embroidered on the front is the 
Triumph of Christ, on the back the Transfigura- 
tion, both With captions in Greek. The com- 
paratively brief textile prominence of Palermo 
in Sicily, with Saravv-r.ic w-^rkimii, under Nor- 
man kings, is ( niriiMi morji rod by richly em- 
broidered Imperial coronation robes preserved 
at Vienna and described in Bock’s Kleinodien^ 
In the library of the English cathedral of Dur- 
ham are fragments found in the^ tomb of St. 
Cuthbert, embroidered in gold in the tenth, 
century. 

In the public library of the French town of 
Bay^tix Is preserved the famous Bayeux Tapestry 
(q.v,) ,^ wl^xch is not a tapestry at all, but an 
emferoid^ry* beautiful are the' Italian em- 

broideries pi iie fourteenth century. One of the 
finest, a richly colored altar fropt^l in gold, 
Silver, and' silJ^^' pre^rved in . the Florence 
^rchseological Museuifi, |s signed Jacobus Camhi 
de Florentia me fecit MCCO^XXyill (James 


Gambia of Florence made me in 1338). Among 
fifteenth-century Italian embroideries are those 
in the Opera del Duomo in Florence picturing 
the story of St. John, attributed to the design 
of Antonio Pollaiuolo. In the Cluny^ Museum is 
a sixteenth-century Italian embroidery after 
Raphael which pictures the Israelites worship- 
ing the golden calf. It is an oval, 20 by 32 
inches, the only piece remaining of a furniture 
set with gold ground, picturing 40 scenes from 
Hebrew history, preserved at the abbey of Saint- 
Denis until the French Revolution. In early 
Spanish embroideries Moorish influence was 
strong, and East Indian influence in Portuguese 
embroideries. Early German embroideries cling 
close to Byzantine traditions, keeping the drap- 
eries flat without folds and covering them with 
pattern. 

As in tapestry, so also in embroidery, the 
Germans made much use of long narrow bands 
to hang above choir stalls, with story told in 
sequence of scenes and descriptive captions. 
An eleventh-century Danish embroidery is the 
one, in the church at Odense, covering the relics 
of King Canute (1080-86). 

In the Netherlands in the fifteenth century, 
under the Duke of Burgundy, embroidery flour- 
ished, as did tapestry and painting, and both 
textile arts utilized the designs of the best 
painters. Among the best examples of the period 
are the ornement de la toison d^or, a set of vest- 
ments now in the Hof-Museum at Vienna; and 
the red velvet cope, with orphreys and hood 
picturing the seven works of mercy, in the 
museum at Tourna-i. In the seventeenth century 
and after, the embroideries of Holland were 
much influenced by the Dutch conquests in the 
East Indies, and many embroideries were pro- 
duced in the Far East, under Dutch direction, 
for exportation to Holland. 

An exquisite French embroidery of the fif- 
teenth century in the Museum of Chartres is in 
the form of a triptych with a Pietfl in the 
middle, St. John the Evangelist on the left, and 
St. Catharine of Alexandria on tbo rig'il. In 
the sixteenth century in France vero prvvdn<‘(-d 
many ornamental embroideries without figures — - 
velvet, satin, or silk florals and scrolls on 
woolen. Splendid examples of seventeenth-cen- 
tury French embroidery are the vestments given 
by Louis XIII to the catbedriil of Heims and 
still preserved there. Louis XT\’ not only had 
many embroiderers attached to his household, 
but also installed others at the Gobelins, whose 
duty it was to make draperies and furniture 
coverings; among these embroiderers were Simon 
Fayette, whose specialty was figures, and Phili- 
bert Balland, whose specialty was landscapes. 
In the thirteenth century English embroidery 
was celebrated throughout western Europe, and 
the pbrase de opere anglicano occiiva constanlL 
in inventories. The most famous o\arui)lo is flic 
Svon cope in the Victoria jiikI Albert ^luscum 
at South Kensington. It is eo\orcd with em- 
broidered medallions picturing Christ on the 
cross, Christ and Mary Magdalen, Christ and 
St, Thomas, the death of the Virgin, the burial 
and coronation of the Virgin, St. Michael, and 
each of the Twelve Apostles separately. The 
spaces b^bween the medallions contain six- 
winged cherubim. The figures are in gold, sil- 
ver, and colored silk, with medallion grounds of 
green silk embroidery between medallions. The 
orpfirey with coats of arms and the lower border 
are of later date. The cope takes its name 



68o 


EMBBOLDEBY 

from the convent of Syon, near Isleworth, to 
which it formerly belonged, being taken to 
Portugal at the time of the Reformation and 
not brought back to England until the nine- 
teenth century. 

During the fourteenth and fifteenth centuries 
many excellent ecclesiastical embroideries were 
produced in England, and in the sixteenth cen- 
tury the costumes of the nobility were magnifi- 
cent with embroidered florals. Black work, done 
in silk or linen, was popular in the reign of 
Elizabeth, So also was petit point, sometimes 
called tapestry or needlework tapestry, an all- 
over cross stitch on coarse canvas in imitation 
of woven tapestry. 

Richly costumed figures were introduced, often 
in small medallions in fine point on a ground of 
coarse point. During the seventeenth and eight- 
eenth centuries petit points in floral and purely 
ornamental designs continued to be made in 
England for use as draperies and furniture 
coverings and sometimes as framed pictures. 
During the latter half of the nineteenth century 
embroidery shared the revival of interest^ in 
decorative art (q.v.), and artists like William 
Morris, Burne-Jones, and Walter Crane supplied 
designs. But the majority of embroideries made 
to-day are either copies of ancient ones (some 
of them intended for sale as antiques ) , or purely 
ornamental patterns produced at small expense 
on the borniaz or other machines in Switzerland, 
Saxony, and elsewhere. 

The people of the Orient continue, as in an- 
cient times, to excel in the art of embroideiy, 
and the woolen shawls of Cashmere are still 
florid famous. The Chinese are perhaps the 
most laborious and elaborate hand embroiderers, 
their best work being in silk. The figures are 
either in colored silk alone or combined with 
yold and silver thread; sometimes the figures 
5 f men, horses, dragons, and the like are outlined 
in gold cord and filled up with shaded silk. The 
Persians, Turks, and Hindus use, besides silk 
and gold and silver threads, beads, spangles, 
pearls, and precious stones. Some of the Orien- 
tal embroideries include a still wider range of 
materials. Feathers are largely and very taste- 
fully employed, and also the skins of insects, the 
nails, claws, and teeth of animals; nuts, pieces 
of fur, and skins of serpents are among the 
materials drawn upon. Coins, which are so 
commonly used as ornaments of the hair of un- 
married women, are also worked into embroidery 
on their dresses. The Indian women embroider 
with their own hair and that of animals. 

The Process of Embroidery. The tools of 
the embroiderer are the simplest, consisting of 
needles to draw the different kinds and sizes of 
thread through the work, a frame in which to 
hold the material (which may be omitted in small 
pieces of work), and scissors to cut the thread. 
A stitch is the thread left on the surface of 
the cloth after each ply of the needle. The most 
common forms of canvas stitch, with the needle 
passing through the interstices of warp and 
weft of the canvas, are cross stitch, tent stitch, 
Oobelin stitch, Irish stitch, plait stitch. Crewel 
stitch is a diagonal stitch used in outlining. 
Some of the other principal stitches are chain 
or tambour,. herringbone (so called because of its 
resemblance to a (s':* is backbone), buttonhole, 
feather, rope, of wbic‘]i tlio French knot is a 
compilcjated form, ^atin, long and shc^rt, darn- 
jnj,. aiiA' running stitch. About the twelfth cen- 
tury the modeling and padding of figures became 
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common; i.e., embroidery was performed by 
sewing onto the material as well as into it. 
Hence we have the couching stitch, used when 
one thread is sewed on with another ; and ap- 
plique work, where one piece ^ of cloth is sewed 
onto another. To give effectiveness to the ap- 
plique work, the figures are often padded. 

Bibliography. Alford, Needleicorh as Art 
(London, 1886) ; Day and Buckle, Art in J^eedle- 
work (Hew York, 1907) ; Hendrick, English Em- 
broidery (London, 1905); Dreger, Weherei und 
Stickerei (Vienna, 1904); Townsend, Embroid- 
ery (London, 1907); Migeon, Les arts du tissa 
(Paris, 1909) ; Christie, Embroidery and Tapes- 
try ^yeav in g ( London, 1912). 

EMBBHH, A town of France, in 

the Department of Hautes-Alpes, situated on 
a rock plateau, 2850 feet above sea level on the 
rio-ht bank of the Durance, 25 miles east of 
Gap (Map: France, S., L 4). The town is forti- 
fied and has an imposing appearance. The prin- 
cipal building is a cathedral of Hotre Dame, a 
Gothic edifice, dating from the eleventh century, 
surmounted by a lofty Romanesque tower. There 
are also the archiepiscopal palace, now used as 
barracks, a college, and a hospital. Embrun man- 
ufactures broadcloth, counterpanes, hats, cotton 
yarn, and leather, and has a fair trade in farm 
implements. Pop. (commune), 1901,3505; 1911, 
3.^56. Embrun was the ancient Embrodunum, 
capital of the Caturiges, and an important Ro- 
man station. As early as the fourth century it 
was the seat of a bishop and, from the ninth 
century to the beginning of the nineteenth, of 
an archbishop. It was burned by the Moors 
in 966, again in 1673 during the religious wars, 
and in 1602 by the Duke of Savoy. 

EM'BBYO (from Gk. tix^pvov, embryon^ em- 
bryo, from €v, erif in + bryein, to swell ) . 

An d b-dng in a rudimentary condition, 

or t* ■: ?ii . • I from which an organized being 

may be developed. In botany, the term is ap- 
plied to the germ which forms within the ovule 
on fertilization, and which increases to become 
the principal part of the seed. The perisperm 
of the seed, being regarded as a mere store of 
nourishment for the embryo, is not considered to 
be part of the embryo ; while the cotyledons are 
considered as essentially belonging to it, together 
with the plumule, the radicle, and the connect- 
ing parts. In animal physiology the term is 
applied to the unborn young from the time the 
impregnation of the ovule occurs up to the time 
of birth, thus including the foetus ( q.v. ) . Larv£e 
and pupae, as those of insects, however, are 
not considered to be embryonal forms. ( Sec 
Larva.) In mammals the embryo’s existence 
begins with the formation of the male prohu- 
cleus, which consists of the head of a sperma- 
tozoon which has penetrated the zona pellucida 
and perivitelline space of an ovule and, entering 
the yolk, has lost its tail and middle portion 
and has enlarged as a result of absorption from 
the surrounding material. Around each pro- 
nucleus a clear spot is formed- Conception 
takes place when this penetration and initial 
change occur. From this spot protoplasmic 
lines radiate, forming the aster. The fertilized 
ovum is termed the oSsperm. The next step in 
the development of the embryo is segmentation 
of the oSsperm, i.e., active division of the yolk. 
A groove forms, dividing the oosperm into two 
parts. A second groove, appearing at right 
angles to the first, subdivides the original parts 
into four. Similar division follows, into 8, 16, 
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32, and still more numerous parts. A cleft 
filed with clear fluid makes its appearance in 
the interior of the mass, and this is called the 
segmentation cavity. A thickening of a part of 
the wall of the ovum (now termed a vesicle) ap- 
pears, oval at first, pear-shaped later. This 
structure is called the embryonic area, or ger- 
minal area, and from this the young animal de- 
velops in successive stages. An interesting em- 
bryonal structure is the amnion. This is de- 
veloped from the upper leaf of the vesicle mem- 
brane, which arises in a ridge about the embryo. 
This ridge, by a continuous growth upward, 
arches over the back of the embryo, and its 
opposing edges meet and unite. This enveloping 
membrane is called the amnion. Between it and 
the foetus appears the amnio tic fluid. In some 
instances a piece of the amnion tears off from 
the rest of the membrane, enveloping the head 
of the child as it emerges from the vagina. 
Such a portion of the amnion is called a 
caul. 

There are many foetal conditions which are 
modified about the time of birth. For example, 
the circulation of the blood of a human embryo 
differs in many important respects from that of 
the adult. In the foetus the blood returning 
from the placenta by the umbilical vein divides 
into two currents. One of these passes through 
the ductus venosus to the inferior vena cava and 
thence to the right auricle of the heart, while 
the other proceeds to the liver through the 
hepatic vessels and thence to the right auricle. 
A limited supply of blood is forced into the right 
ventricle during contraction of the heart, while 
the greater part of it passes from the right 
auricle through the foramen of Botal (foramen 
ovale ) into the left auricle. From the right 
ventricle some blood passes through the pul- 
monary artery, but most of it proceeds through, 
the ductus arteriosus into the aorta. In the 
aorta this blood mixes with that coming from 
the left auricle and pulmonary veins. Blood is 
returned to the placfiita by the umbilical vein. 
After birth oiditoration of the umbilical vessels 
takes place. The ductus venosus becomes a 
fibrous cord, tbe foramen between the auricles 
closes, and the ductus arteriosus becomes also 
obliterated. For other developmental processes 
in the growth of the embryo, see EMBBXOLooy ; 
EMBBYOnoGy, Human. 

EM'BBYOL'OGY (from Gk. ^fjt^pvov, em- 
"bryony embryo + -logia, account, from 

\4yeiv, legein, to say). That branch of biological 
science which deals with the formation and de- 
velopment of individual organisms. The starts 
ing point of development is a germ cell, which 
may be an egg» or a bud, or a fragment of the 
body of another individual. But all processes 
of development, being due fundamentally to the 
same causes, present sufficient similarity to be 
classed together as '*embryological processes.” 

A germ cell, or sexual cell, may be generally 
defined as any cell which can, either alone or by 
fusion wuth another cell, reproduce the entire 
organism. The germ cell is, on the one hand, 
a i^ecialized cell, told off for reproduction, and, 
on the otbdr, an undifferentiated one, because it 
tos the capacity of giving rise to the whole 
body. S^ual germ cells are of two kinds, 
essentially. .aMke in. the beginning, when they 
reaob sinadlarl^'to. mierochemical agents; but 
later they gaih^ aMohemical difference.’ The one 
kisOid aoqkiresMa^gjfeat si^e, d^posrta.much yglk 
ip? its pnotoplasm,’ reptaons passive, and is an 


egg; the other remains of small size, but gams a 
powerful locomotor organ, called a tail lash or 
flagellum, and is a spermatozoon. 

Unicellular Development, At the outset it 
may be well to consider a case of development 
in the Protozoa, or unicellular animals, in order 
that we may learn to distinguish between the 
essential and the secondary in the process. We 
may take as a type Podoyhyra, one of the Suc- 
toria. Podophyra produces germs of new indi- 
viduals by the nipping off from the cell body of 
a spherical mass, including a nucleus. At the 
time that it is set free the germ possesses a 
girdle of cilia by means of which it swims about. 
It grows, i.e., increases in size. Finally it be- 
comes attached at a point on the equator; 
becomes elongated, forming a stalk; develops 
sucking tentacles at the upper extremity of the 
body, and becomes an adult Podophyra. It is 
to be noted that: 1. The germ grows, and of 
course without any cell division occurring. 2. 
On the whole it becomes more complex as de- 
velopment proceeds; it is differentiated. 3. 
During development the embryo assumes various 
activities for which its organs fit it; it is 
adapted at every stage to meet the environ- 
mental conditions of that stage. Growth,^ dif- 
ferentiation, and constant adaptation to environ- 
mental conditions seem to be the essential 
characters of development. 

Multicellular Development. In the‘ Meta- 
zoa, in which the body is multicellular, the 
process of cell division has to be added to the 
developmental processes, but this may be re- 
garded as a concomitant of the great size of the 
body, which demands nuclear material in every 
part. Here the germ cells may take the form 
either of an egg or of a spermatozodn. 

Evolution of the Egg. The egg, or ovum, is 
the female reproductive cell especially modified 
for reproduction by being laden with a large 
amount of ■ • ■ > ‘ r- '<'1 or yolk, 

intended as • i i • m‘ . The sper- 

matozoon is the male reproductive cell, special- 
ized in the direction of rapid locomotion, since 
it has to move to reach and pass into the pas- 
sive egg. The egg has evolved from a condition 
in which the two reproductive cells (or ^metes) 
were alike {Paramecium, Spirogyra). Tn other 
species the gametes are of different sizes, al- 
though both are motile. They are called mae- 
rospore and microspore. The former correspond 
to eggs and the latter to spermatozoa. In higher 
species, as in Volvoic and the brown seaweeds, 
the macrospore becomes still larger and loses its 
motility. It has become a typical egg. Its in- 
creased size is due to the increased amount of 
food material stored in it. 

Development of the Egg in the Individual. 
Eggs, like spermatozoa, arise’ from *^^primordial 
germ cells,” which are early differentiated from 
the body cells and are at first of fio definite sex. 
Only later, frequently under the stimulus of 
food, do the germ ce'lls in certain individuals 
become male (spermatozoa), in others female 
(ova). In cffilenterates the germ cells arise 
from either ectoderm or entoderm; in the higher 
groups from the lining of the body cavity. The 
primordial germ cells that are destined to form 
eggs become intimately associated with the adja- 
cent tissue, from which they receive nutritive 
material and in consequence grow rapidly. At 
the same time the yolk material, which is com- 
posed of spherules united by egg plasm, is stored 
away in definite parts of the egg in the case of 
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those eggs that have much yolk. During this 
period the nucleus gets very large and has re- 
ceived the name of ‘^germinative vesicle.” 

The egg is a cell and as such has nucleus and 
cytoplasm. It is usually invested by one or 
more membranes, especially when it is discharged 
from the body to develop free. In respect to the 
amount and distribution of yolk, eggs may be 
classified as (1) alecithal, or with little yolk 
and that evenly distributed; (2) telolecithal, or 
with yolk concentrated at one pole, e-g., the hen^s 
(3) centrorecithal, or with yolk at the 
centre, e.g., the eggs of most arthropods. See 
Ego. 

The number of eggs that ripen at one time 
is variable in different species of animals. In 
many mammals, as in man, there is usually 1; 
in other mammals, 2 to 10 . In birds the num- 
ber varies from 1 to 20 . Land turtles may lay 
40 or 50 eggs. Many fish deposit several thou- 
sand eggs at one time. 

Beduction Division and Polar Globules. 
Certain important changes^ in the nuclear struc- 
ture of the egg precede fertilization. The proc- 
ess of fertilization would, it unrestrained, cause 
an enormous multiplication of chromosomes (see 
Ceix) in descending generations. This is averted 
by the fact that, previous to or coincident with 
fertilization, and after the egg has acquired its 
characteristic great size, one or more (usually 
two) parts are cast out or segmented off by a 
sort of modified cell division from the egg. This 
casting out of the polar globules is the final 
act in the maturation or preparation of the 
egg for fertilization. It is an unequal cell 
division, since the polar globules are many times 
smaller than the egg. The division by which 
the polar bodies is produced is known as reduc- 
tion division. The first polar body may divide 
at the time the second is extruded, so that we 
have as a result of maturation three abortive 
eggs and the mature egg proper, which, when 
fertilized, develops into tlie embryo. Up to the 
time of the formation of the polar bodies the 
number of the chromosomes is the same as oc- 
curs in the somatic cells. As the cell gets ready 
for maturation, however, the number of chro- 
mosomes is reduced to half the usual number, 
and each of the « 'I'l chromosomes is split 
in half at the 'i-ni I'j of each polar globule. 
The polar bodies soon perish. 

In the development of the spermatozoon a sim- 
ilar reduction occurs, but an the process no cells 
are destroyed. The result, of reduction is that 
the ripe germ cells contain only one-half the 
number of chromosomes possessed by the cell's of 
the body. This number is then restored in fer- 
tilization. The interpretation of reduction is 
obscure. As already suggested, it will permit of 
the union of new chromosomes without increase 
in amount. . It has been suggested by Weismann 
that the process has this additional 'significance, 
that variation is produced in that certain 
of the parental qualities are eliminated from 
both sex c<fil*', so tliat the combination result- 
ing from j'ertili/atioii will be different for every 
indiiudiial. 

Eertilization of the Ovum. The eggs of 
most animals and plants require, before they 
begin their development, that a spermatozoon 
should penetrate into them. This act is known 
as fertilization. , , , 

- Genera] Facts and Conditions. The ovum 
beipg yolk laden, or embedded in nutritive ma- 
terial, is passive, and the spermatozoon has to 


come to it. In many of the lower aquatic plants 
and animals the fertilization occurs in the water 
into which both kinds of sex cells have been 
thrown. In the higher plants the ovum is deeply 
buried in the maternal tissues, and in most land 
animals it lies in the oviduct at the time of 
fertilization. In plants the pollen grain sends 
down to the ovule a tube which conveys the 
spermatozoon, and in animals the spermatozoon 
reaches the egg in the oviduct by virtue of its 
locomotive capability. The egg fertilized in the 
oviduct is then either extruded, “laid,” to de- 
velop outside of the body, or it undergoes its 
embryonic development within the mother. 

Polyspermy. In the fertilization of most 
animals normally only one sperm cell enters 
each egg, but more may do so. The entrance of 
the first sperm cell causes the formation of a 
membrane, or the closure of the micropyle, or 
perhaps affects the egg chemically, so that all 
other sperm cells are excluded. In rare cases, 
however, several spermatozoa gain entrance to 
an egg. This is called polyspermy and, it is 
said, results in an abnormal development of the 
egg, such as double cleavage, and soon ends in 
arrested development. In the eggs of certain 
insects and elasmobraneh fishes polyspermy is 
frequent and normal, but in these cases only one 
of the sperm cells normally unites with the egg 
nucleus. The supernumerary ones live for a 
time and may even divide, but their ultimate 
fate is obscure. 

Cynological Details. Fertilization consists 
essentially of mixing together living matter from 
two individuals — living matter which is there- 
fore dissimilar. This interpretation of the sig- 
nificance of fertilization is of rather recent date. 
The early embryologists ,th ought the sperm gave 
a stimulus to, or “animated,” the egg, and it was 
long I’M'iight that the fluid of the sperm and 
not • <!)• rmat 0/0 .n was the “fertilizing” 

agent; the spermatozoa, indeed, were regarded 
as parasites. It is now known that the essence 
of fertilization is the union of two cells, a.nd 
probably especially the union of their nuclei; 
for the head of the spermatozoon is composed 
almost wholly of the nucleus, and it is espe- 
cially the head that penetrates into the egg. The 
head is at first very small compared with the 
nucleus of the egg cell, but it rapidly swells 
with water as it enters the egg, and when the 
nuclei unite they are of about the same size. 
The two nuclei contain the same number of 
chromosomes (see Cell), so that when they 
unite the number of chromosomes is doubled in 
the nucleus, half being derived from the mother 
and half from the father. Thus maternal: and 
paternal qualities are united in the fertilized 
egg and are united in equal amounts. This ac- 
counts for the equality of inheritance by the 
offspring from the two parents. In plants the 
fusion of nuclei derived from the ovtile And from 
the pollen grain occurs in a fashion exactly com- 
parable with that of animal®. The pollen grain 
typically contains two nuclei; of which the 
second has h^n seen in some/c%sea to unitewith 
a second nucleus of the ovule^ Nyiz:, the endosperm 
nucleus. As a result of thds union, those struc- 
tures of the seed that are^ derived from, the 
endosperm seem derive their qualities from 
the two parents. This result is most, striking 
when the par-ni-^ h<ic»ng to cjiffcM'CTit H[)ccic.s, 
characterized by differ^t kinds of endosperm- * * 
Phylogenetic Origin of Fertilization. The 
periodical union of two cells is seen even among 
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the lowest animals and plants. In some cases In eggs with unequal segmentation the blastula 
the union is a permanent one, followed by rapid is formed of several layers of cells, and the hol- 
cell division and the production of new individ- low (the segmentation cavity) is partly filled 
uals. Sometimes, however, the union is a tern- with large yolk cells. In eggs, such as the hen’s 
porary one and is characterized only by the egg, that have much yolk and undergo partial 
" • ■ < ' of nuclear material. It is a striking cleavage, the cleavage cavity is reduced to a 

fact that even in the Protozoa a reduction of the fluid-filled fissure bounded above by several lay- 
chromatic material occurs before fertilization, ers of cells and below by yolk (see below — ac- 
It is clear, then, that a fertilization process is count of development of a chick), 
one of very great physiological importance to Gastrula Stage. It is necessary next that 
organisms. the digestive cells should come to line a diges- 

General Sketch, of Egg Development in tive sac, while the sensory and protective cells 
Animals. Since the egg is a single cell, it remain on the outside of the germ. This is 



BMBRYOLOOY OF THE FOWL. 

1. Earliest stage: surface of the germinal disk of an egg, showing inkial bogT’^joniniion, which begins at the centre 
and spreads towards the periphery, but docs not quite ■ : “'i • ‘''o .1 ■ ‘.'.g ■oo'. 2. F'.i- /,* 

groove or furrow (f)^ 3. Other furrows (/) ap|>ear, ^ ■ < - c o o'.*- n -< i.. a 

rounded mass 4. Additional furrows (jf) branch off and '-om: < . c ! u ri - <' •-L ts.:.) t“ 'l I oe* . ,.l j- ! la- get 
po: 1 ji’oas ..his process continues, as indicated by i b- jr’nii'-ijr'- of : T !■’ r. ■'.‘I'-'in,' I ■ ■ ' ji - 

.-JiCil an 'I transverse sections through the germinal part of the egg and embryo, to show the r 1 , ' g 

growth. 5, 6, 7, 8, 9, 10. Longitudinal sections, the small (hea.d) end (;' ’><* r" *-■>•■■ ‘i’' ■' '■"'■'1 "’1. ' mi* i-ve--'' ‘-io:' 

through the centre of the embryo, showing the cerebrospinal mairow (sp/ e' <. I 1 . j ,v< j.n . . » I .w c le 

axis of the spinal column and the downward growth of the body walls on each side; also the b- ir ri '..■ii'-' o. i r ah-i ‘-ri.ry 
canal (a')- 12. Longitudinal section at a more advanced stage. 13. Transverse ^ocrion after ; ■.< 1 . n. <>: l .e 'iI.t < :rury 

canal (a'). 14. Longitudinal section at this stage. Letterin, . ■' .proper; a', filiircm ..1 <>'. .)i : 1 . htl-i-.g 

the liquor amnii and the allantois; a/, folds of the amnion: ' i . nc, cuorda dorsalis, f c i*-; ii ■-! 

marrow; pp, general pleuroperitoneal space; j/s, yolk sac; it, vitelline membrane uVirer HalJour , 1 ^ ehi 'K, .Su-'id 'loi !:» 

•Id after incubation: ap, area (area peltucida) of the germinal disk surrounding the embryo, which has formed about the line 
of the primitive furrow (see Fig. 2) ; fb, mb, hb, vesicles of the fore, mid, and hind brain; o.v, >, >■<■■. -. ..•.<<■ j- pit; 

pv.v, protovertebrae; me, ntiedullary canal, in the sacra region; pr.s, ^nder part of the “ primi k d if the 

ammon. 

must divide repeatedly to give Tise to the multi- eilected in a variety of ways (numtioned more 
cellular body. These early cell divisions of the particularly later), the simplest of which is the 
egg constitute cleavage, and the cells are called pushing in of the blastula wall at one pole, as 
cleavage spheres. After 8 or 16 cells have one might push in the wall of a hollow tennis 

arisen, a central cavity begins to appear sur- ball. This is the act of "invagination.” The 

rounded by these cells. The protoplasm exists invaginated layer partly or wholly obliterates 
as a wall around this cavity until 100 or more the blastula cavity ; and a new cavity opening 
cells have arisen. The whole embryo at this widely to the exterior is formed — ^the “gastrula” 
stage is the “blastula,’^ and the cavity is the cavity, or primitive food cavity. This stage is 
blastula cavity. The individual is now a hollow known as the gastrula stage. It corresponds es- 
sphere, frequently ciliated and capable of locomo- sentially to the adult condition of ccelenterates, 
ticn in waters- .Tj?. ?the simplest cases- it is com- The outer layer in both the gastrula and the 

posted of one layeir'\df' cells and is the result of adult ccelenterate is called ectoderm, or epiblast;, 

total segmentation of egg^ not laden with yolk, the inner layer, entoderm, or hypoblast. FroiB^ 
VoL. VII.— 44 
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the ectoderm are developed later by differentia- 
tion varioua organs, such as the nervous system, 
various sense organs, feathers, hair, and nails 5 
while from the endoderm arise not only the 
digestive canal, hut all its outgrowths, such 
as lungs, liver, etc., and also the notochord of 
vertebrates. 

Germ Xayers. In the higher animals the 
gastrula stage is quickly followed by one in 
which loose cells are formed that migrate into 
the blastula cavity; in their totality these mi- 
gratory cells are called mesenchyme. Very 
often, "too, especially in the higher forms, a 
double layer of cells, lying in contact with the 
ectoderm and entoderm respectively, is^ formed 
between the two primitive layers. This is called 
the mesoderm. The cavity in the mesoderm is 
the true body cavity, or ccelum. The layers, 
ectoderm, entoderm, and mesoderm, are the so- 
called germ layers. The theory that they are 
homologous (i.e., strictly comparable) in all 
animals where they occur, and that they always 
give rise to the same organs, is the germ-layer 
theory — one that held sway in the last quarter 
of the nineteenth century. It has been essen- 
tially modified and partially abandoned in the 
face of facts. 

By the time the germ layers are established 
the embryo in many cases, especially of aquatic 
animals, frees itself from the egg envelopes and 
becomes free living; this constitutes the larval 
stage. The larva is often very different from 
the adult in form and habits and is adapted to 
its peculiar environment. After living for a 
longer or shorter period as a larva, the embryo 
undergoes a rapid change of form, called meta- 
morphosis (q.v.), which leads to the adult con- 
dition. The egg development of plants differs 
from the above in the absence of blastula 
and gastrula cavities and of membranes; the 
germ is a solid cell mass. We shall now con- 
sider in more detail the different stages in 
development. 

The lledia in which Development Occurs. 
In the lower invertebrates, fishes and AmpMoxuSy 
the egg develops chiefly in the water, into which 
the ripe egg and sperm are both thrown. In 
other cases, however, the embryo is especially 
protected by some means for a certain time 
during early development. Whether the egg 
develops away from the mother or in connection 
with the maternal tissues has a great influence 
upon development. In the higher plants the 
embryo is embedded in the maternal tissues. 

Cleavage. The nature of cleavage depends 
upon the disposition and amount of yolk in the 
egg- The kinds of cleavage are classified as fol- 
lows: 

I. Complete division— holoMastic cleavage. 

(1) Aleeithal eggs (with little or evenly dif- 
fused yolk) — cleavage equal. 

(2 ) Telolecithal eggs (with yolk lying ' to- 
wards one pole ) —cleavage unequal. 

II- Partial division— meroblastic cleavage. 

(1) Telolecithal eggs — discoidal cleavage. 

(2) Centrolecithal eggs (with yolk at centre) 
— superficial cleavage. 

Equal cleavage is characteristic of sponges, 
some coelenterates, many worms, echinoderms, 
some naollusks, tunicates, Amphioxus, and the 
higher mammals. Unequal cleavage is char- 
acteristic of many coelenterates, worms, and 
mollusks, the lower fishes, and amphibians. Dis- 
coidal cleavage is found in cephalopod mollusks, 
elasmobranch and teleost (bony) fishes, reptiles; 


birds, and the lowest mammals. Superficial 
cleavage is found in most arthropods. When the 
egg cell is not completely cleft (partial divi- 
sion), the “cleavage spheres” are not well defined 
basally, and the later stages are complicated 
and deviate from the typical conditions described 
above. 

Gastrulation Reconsidered. Three principal 
types of gastrulation are recognized among ani- 
mals: (u) Invugivicttiovi, which, as the typical 
process, has been already referred to. In partial 
cleavage the yolk-laden cells cannot be pushed 
into the small cleavage cavity, and under these 
circumstances the ectoderm gvows over the 
entoderm and gradually surrounds it completely ; 
this process is known as “epiholy,” in contrast 
to the typical embolic invagination that occurs in 
aleeithal eggs. ( h ) DelCLmindtion. The cells 
of the one-layered germ divide into a superfi- 
cial and a deep-lying layer of cells. The latter 
become the entoderm. This type of gastrulation 
occurs in sponges, various coelenterates, and 
some of the lower worms, (c) Ingression.^ At 
one pole of the one-layered germ, cells begin to 
migrate into the blastula cavity to form the 
inner layer. This process is found especially in 
hydroids. The aim of all sorts of gastrulation 
is the establishment of a two-layered germ con- 
taining a digestive cavity. (d) Formation of 
mesoderm. The mesoderm arises in a great num- 
ber of different ways — sometimes as a pair of 
pouches or a series of paired pouches from the 
entoderm, sometimes from primitive “mesoblast” 
cells which arise very early; sometimes split off 
from tlie other germ layers. Indeed, the varied 
origin of the mesoderm, despite the similarity of 
the organs to which it gives rise, is one of the 
strongest bits of evidence of the inadequacy of 
the cell -layer doctrine. 

It will not be practicable to go into the de- 
velopmental history of all the groups. We will, 
however, consider in some detail the development 
of the chick. For the development of man, see 
Embktology, Human. 

Development of a Dicotyledonous Plant. 
The fertilized egg lies deeply embedded in the 
ovary in a sac — the embryo sac — filled with nu- 



aZZ, allantois; am, cut edge of amnion; au.s, auditory 
sac; /.6r, forehrain; fore limb; h.hr, hind-brain; h.l, hind 
limb; kt, heart; hy, hyoid arch; -w.br, mid-brain; mn, man- 
diblilar arch; t, tail. (After Parker and Harwell.) 
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tritive fluid. The fertilized egg, or oospore, de- 
velops by means of a series of transverse and 
longitudinal cleavages into a more or less ovoidal 
body, the embryo. Certain of the cells of the 
embryo may early become specialized to form a 
thread composed of a single row of cells and 
called the suspensor. By means of the suspensor 
the embryo is pushed out into the nutritive 
fluids of the embryo sac. As cell division pro- 
ceeds, a peripheral layer of cells is differentiated, 



Pig. 17 . advanced embryo chick. 

Condition on fifth day; s, shell; a, aif' chamber; emh, em- 
bryo, lyini?_on the left side, with the head up; aw, amnion; 
oXlf allantois, in the cavity between the amniotic layers 
and performing the chief respiratory function; ar.vasCf 
vascular area (vitelline blood) gradually extending its 
ramifications over the yolk sac (2/5) and absorbing its nu- 
triment. 


groove” (Fig. 15), which indicates the region 
tvhere a modified gastrulation is beginning^ also 
at the hinder edge of this disk a depression is 
seen, and cells pass forward between the ectoderm 
and yolk mass, and others are budded off from 
the yolk to form the entoderm. As the embryo 
grows longer, the posterior gastrula depression 
retreats backward and the median depression 
elongates. Almost simultaneously, from the 
region of the primitive groove, the mesoderm is 
produced to the right and to the left. A little 
later a rod of cells is cut off below the primi- 
tive groove, making the notochord, around which 
the vertebral column will later arise. At about 
18 hours a pair of folds rise up at the right 
and left of the primitive groove. These are the 
medullary folds, and the depression between 
them constitutes the medullary furrow. The 
folds grow higher and arch over towards each 
other until a complete tube — the medullary or 
neural tube — is formed. This gives rise to the 
brain and spinal cord. By the middle of the 
second day of incubation the head of the chick 
is marked off by the enlarging brain, the trunlc 
is completed at the tail end, and the mesoderm 
is seen to be composed of a series of paired 
blocks of tissue; these correspond to the meta- 
meric segments of the body and are called primi- 
tive somites. From them the muscles of the 
body wall will arise. Laterally the mesoderm 
exists as two thin plates or layers, one of which 
— the somatic layer — ^lies close to the ectoderm, 
and the other — the visceral or splanchnic layer — 
lies next the forming food canal. Between these 


which is the epidermis; also an axial column of 
cells is often early discernible, with the root-cap 
cell or cells at the end next to the suspensor, 
and the stem tip at the opposite end. The 
cotyledons are early formed by a pair of lateral 
regions of cell multiplication. In some cases 
the plumule with its nascent leaves is already 
formed from the stem tip before germination. 
The seed may contain the embryo as a minute 
germ embedded in food material derived from 
the embryo sac and parts of the ovule (pepper), 
or the food material may have become absorbed 
by the embryo and be lodged in the cotyledons 
(bean) . 

Development of a Chick. The hen’s egg, as 
laid, is a complex thing. The shell and albumen 
are e.xtianeous substances, laid down around the 
egg proper, or “yellow of the egg,” as it passes 
along the maternal oviduct. The yellow of the 
egg is usually, while it is still in the oviduct 
of the hen, only a single celh which is immensely 
distended by food materials or food yolk. The 
nucleus lies in a thin sheet of protoplasm on top 
of the yellow. This nucleus divides, hut the 
whole yolk does not, so that partial cleavage 
occurs, producing a disk of several cells at the 
time the egg is laid. This disk constitutes the 
cicatrix, or “scar” or “tread” of the egg, which 
can be readily seen with the naked eye. It is 
technically called the germ disk, or blastoderm, 
and consists of an upper and an under layer. 
Later a middle layer of c^ls arises, and the 
blastoderm is differentiated into^ a central trans- 
pajcsant" o/fieo* p&Uuoido>j on which the embryo 
peripheral area apaca, which is 
continuous, ^th the central area and eixtends 
laterally "tmtA* surrounds the entire yolk 
(Files' 1-4)* - . ^ 

The Erlmitiyr® Groove. Embryonic growth 
begins by the formation o|.a long depression in 
the middle of the, oalled “primitive 


layers lies the body cavity. 

The embryo is now well outlined. The food 
canal has a roof, but its floor is a mass of yolk 
which the ectoderm has gradually enveloped be- 
low as well as* above. The embryo is gradually 
raised up above the great mass of the yolk, which 
now appears as a sac pendent from the under- 
side of the nascent intestine. The head rapidly 
enlarges; mouth and eyes appear; mesenchyma- 
tous cells are laid down around the notochord 
and form the bones of the vertebral column ; the 
spinal nerves grow forth from the walls of the 
neural tube ; kidney organs, heart, blood vessels, 
and appendages of the food tube arise in rapid 
succession (Figs. 5-14, 16, 17). 

Amnion and Allantois. In the chick, as in 
reptiles and mammals, two special embryonic 
organs, in addition to the yolk sac, make their 
appearance early in de\olopmcni. These are the 
amnion and tbe allantois (qq.v.) . ' The amnion 
is an envelope formed about the embryo, which 
begins as a fold of ectoderm and somatic layer 
that completely surrounds the embryo. This fold 
becomes more and more elevated and finally, 
as a wall encircling the embryo, folds over the 
embryo, making a dome whose zenith aporUire 
constantly diminishes until it disappears, llje 
space between the embryo and the amnion is 
filled with the “amniotic fluid.” The allantois 
is an outpocketing from the hinder part of the 
food canal which, growing through the still 
wide-open body cavity, spreads out gainst the 
egg membrane. It serves as a respiratory or- 
gan, since blood vessels ramify throughout it in 
great profusion. These get the oxygen which is: 
admitted through the pores of the eggshell and 
carry it back to the embryo. 

: As mammals, birds, and reptiles possess an 
amnion in their embryonic condition, these three 
classes have been united into a group called 
Amniota; while the term Anamnia is hppUed 
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to the remaining vertebrates (ampMbians and 
fishes) not so provided— the Saiiropsida of 
Huxley. 

Tlie Causes of Development. These are dif- 
ficult to discover. In the eighteenth century the 
idea prevailed that development consisted merely 
in the unfolding or growing larger of a minute 
individual, preformed in the egg or sperm cell; 
likewise it was assumed that a new generation 
lay in the ovary of that little being, with still 
smaller individuals inclosed within their bodies, 
ad infinitum. This is called the box-within-box 
theory. But exact study of the egg and the 
processes of embryologieal development shows that 
such a miniature does not exist in the egg, and 
that development is not merely becoming larger. 
What is it that directs the course of develop- 
ment and determines at what point new organs 
shall arise? We do not at present know. It is 
generally believed that the course of development 
depends somehow upon the chemical constitution 
of nucleus and cytoplasm. As a piece of a 
hydra warps itself into an embryonic form and 
thereafter develops as the egg embryo develops, 
we must conclude that it is not so much the 
constitution of the egg or the sequence of cell 
divisions that determines the form as some in- 
ternal ‘Toree” which acts throughout the entire 
organism. See Epigexesis ; Evoeijtio]V (espe- 
cially remarks under Cooperative Evidences of 
Evolution); Fcetus; GtEmmule; Germ Plasm; 
Ontogeny; Prefoemation ; Eecapitulatton 
Theory; Vestigial Structures; etc. 

Bibliograpliy. Korschelt and Heider, Text- 
Book of the Emhr^ologi/ of Invertebrates, vol. 
i, trans. by Mark and Woodworth; vols. ii-iv, 
trans. by "Woodward (London and Hew York, 
1895-97) ; new German editions, id., op. cit- 
(Jena) ; Balfour, A Treatise on Comparative 
Embryology (London, 1885) ; Duval, Atlas 
d’emhryologie (Paris, 1889) ; Hertwig, Text- 
Book of the Embryology of Man and Mammals, 
trans. by Mark (London, 1892); Marshall, 
Vertebrate Embryology (ib., 1893) ; Minot, Hu- 
man Embryology (Hew York, 1892) ; Hertwig 
and various authors, Handbueh der V ergleichen- 
den und experimentellen Entwichelungslehre der 
Wirbeltiere (Jena) ; Minot, A Laboratory Text- 
Book of Embryology (Philadelphia, 1910) ; Jen- 
kinson. Vertebrate Embryology (Oxford, 1913) ; 
Keith, Humcm Embryology and Morphology ( 3d 
ed., Hew York, 1913 ) ; Kellicott, Textbook of 
General Embryology (ib., 1913). 

EMBRYOIiOGY, Human. Our knowledge of 
the development of the human embryo was in 
an exceedingly fragmentary condition until Wil- 
helm His, the distinguished German anatomist, 
published in 1885 his Anatomie menschlicher 
Embry onen. This was the first, and is yet the 
most important, work on human embryology. 
Previously there existed, here and there, isolated 
descriptions of the first two months of pregnancy. 
The difficulty in getting embryos renders prog- 
ress comparatively slow. The number of good 
collections of human embryos is very small, the 
most important being those at Leipzig and Bal- 
timore. 

In development it is convenient to distinguish 
the three stages suggested by His, viz., the ovum, 
the embryo, and the fostus. The stage of the 
ovum embraces the first two weeks; the em- 
bryonal stage embraces the third, fourth, and 
fifth weeks, during which time the principal 
organs are developed; finally, in the fostal stage 
the embryonal features change to those of the 
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foetus and full-term child. The average length 
of embryo and foetus at various stages is ap- 
proximately shown by the following table: 



1 LENGTH 

AGE 



In incbes 

In millimeters 


0.1 

2 

3 “ 

0.2 

5 

4 “ 

0.3 

8 

5 “ 

0.4 to 0.5 

11 to 12 

6 “ 

0.6 

16 

7 “ 

0.8 

20 

8 

1.0 

25 

3 months 

2.0 

50 

4 “ 

3.9 

100 

5 “ 

7.9 

200 

6 “ 

11.8 

300 

7 “ 

14.6 

370 

8 

16.7 

425 

9 

19.7 

500 



Ovum Stage. There are no observations on 
normal ova of the first 9 or 10 days. It is 
evident from the material of the later part of 
the ovum stage that there is an early and pre- 
cocious development of the chorion and villi. 



Fig. 1. SECTION thhottgh ovum. 

Section, through a portion of a human ovumt with an em- 
bryo 1.9 ,mm. long: am' araniotio cavity; d, yolk sac; m, 
epithelial plate ; e.ch, epithelium of chorion; ?ne«, mesen- 
chyma; ent, entoderm; ap, cleft in exoocelom. (After Peters.) 

The youngest-known normal ovum was de- 
scribed by Peters in 1899. It is 10 to 11 dsijB 
old and consists of a vesicle 3 X l*^ X l.«^ milli- 
meters in size (Pig. 1). The vesicle is formed 
by the chorionic membrane, consisting of an 
outer layer of epithelial cells covered by numer- 
ous villi which are in contact with the uterine 
wall of the mother, and an inner layer of 
mesenchyma. Attached to this inner layer at 
one side is the small embryo but .19 millimeter 
in length. It is apparently simple in structure, 
consisting of an epithelial plate facing the small 
amniotie cavity. On the other side of the plate 
is a layer of mesenchyma, and projecting from 
this is the yolk sac lined by entodermal cells. 
The projecting embryo is surrounded by mesen- 
chyma continuous with that lining the chorion. 
The epithelial plate of the embryo and the 
ej)itlielium of the amnion were probably at an 
earlier stage continuous with the epithelium of 
the chorion and subsequently cut off by sinking 
down into the vesicular cavity. Already, then, 
in the youngest-known ovum the so-called three 
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primary g^erm layers are present. (See Em- 
bryology. ) From the epithelial layer develop 
the epidermis of the skin and its appendages 
(hairs, nails, sweat glands, etc.), the central 
nervous system, and portions of the eye and ear. 



Fig. 2. beginning of embryo. 

Mediaii section of a model of an embryo, 1.54 mm. long: 
aw, amnion; am', amniotic cavity; aZ, allantois; 6, pedicle; 

chorda dorsalis; ch, chorion; cn, neurenteric canal; d, yolk 
cavity; g, g, g, blood islands; h, place where heart 
will develop. (After Spee.) 

mouth and nose. From the middle or mesenchy- 
mal layer develop the skeletal, muscular, cir- 
culatory, and urogenital systems ; and lastly, 
from the inner or entodermal layer, here repre- 
sented by the lining of the yolk sac, develop the 
alimentary tract, trachea, and lungs, liver and 
pancreas, and bladder. 

The next important human ovum described 
contained an embryo .37 millimeter in length, 
and about 11 days old, attached at one side by a 
broad pedicle. Along the centre of the epi- 
thelial plate is a slight groove, the first trace of 
the central canal of the central nervous system; 
and a small diverticulum of the sac (the allan- 
tois) projects into the pedicle (Fig. 2). A day 
later the circulatory system has begun to de- 
velop, as a simple tubular heart lying in the 
mesenchyme l)etween the head end of the embryo 
and the yolk sac. From the head end of the 
heart is given off the aorta, which divides im- 



FiG. 3. AN EARI.y EMBRYO. , „ 

Lateral view of the model of embryo of 2,1 mm. long: 
aam, amnion; aZZ, allantois; br*.,hr'' first and second gill pockets; 
Z, liver rudiment; /i, heart; d, yolk sac. (After Mall.) 

' I ■ . I '!» ' 

mediately into three pairs of arches that pass 
around the primitive fore-gut to unite beneath 
the medullary plate into the dorsal aorta. Bipod 
vessels extend between tbe embryo and chorion. 
The yolk sac has now become somewhat con'? 
stricted along its attachment to the embryo, 


leaving pockets of the entoderm under the head 
and tail ends of the epithelial plate, which form 
the primitive fore-gut and hind-gut. The medul- 
lary folds, which are the first rudiments of the 
central nervous system, are now well marked, as 
also is the groove lying between them. Just 
beneath the epithelial plate, and lateral to the 
medullary folds, the mesenehyma is divided into 
13 pairs of segments, the first differentiation for 
the muscular system. 

At the age of two weeks many important 
changes^ have taken place. The embryo has 
greatly increased in length and is curved into a 
semicircular form ( Fig. 3 ) . The medullary 
plate is converted into a thick-walled tube, and 
the groove into its canal. At the anterior end 
of this tube are enlargements marking the be- 
ginnings of the brain, while the remainder of 
the tube forms the spinal cord. From the fore- 
gnit has arisen the pharynx with two gill pockets 
and a thyroid pocket, but the main portion of 
the alimentary tract is still embodied in the 
large yolk sac. The forebrain of an embryo 
about 14 days old has a marked ventral bend, 
and between the forebrain and the heart is an 
invagination of the skin to form the mouth 
cavity, not yet connected with the pharynx. 
Projecting from the forebrain are the optic ves- 
icles, and farther back are invaginations of the 
ectoderm for the internal ear. Two gill clefts 
and three branchial arches are present; branches 
of the aorta pass through the latter. 

Embryonal Stage. With the formation of 
the medullary tube and its cephalic enlarge- 
ments begins the embryonal stage. During the 
third week the embryo grows rapidly in size 
and attains a length of about 4 millimeters. 
The brain increases in size and shows the three 
primary divisions. The optic and otic vesicles 
become more prominent. Two more gill clefts 
and three more gill arches appear, caudal to the 
ones already formed. The attached area of the 
yolk sac has dimiliished. The mouth cavity 
communicates with the pharynx. By the twenty- 
first day the limb buds appear. Internally the 
heart is enlarged and takes the form of an 
S-shaped tube. From the aorta now arise five 
pairs of arteries which pass through the five 
pairs of gill arches joining on the dorsal side 
of the pharynx into a common dorsal aorta. 
By the narrowing of the attachment of the yolk 
sac more of the primitive gut has been folded 
off, so that now the fore-gut, mid-gut, and hind- 
gut are to be distinguished. In the fore-gnt 
can already be made out the pharynx with its 
diverticula, the oesophagus and the stomach. 
Of the pharyngeal diverticula, there are four 
pairs of gill pockets, corresponding to the gill 
clefts on the external surface and separated 
from the gill clefts by a membrane. From the 
pharynx has also started the diverticulum for 
the respiratory tube and lungs. The mid-gut 
forms the small intestine and portion of the 
large intestine, and from it have arisen diver- 
ticula which give rise to the liver and pancreas. 
The hind-gut gives rise to the rest of the large 
intestine and the rectum. By enlargement and 
growth of the amnion around the embryo until 
it joins the pedicle has been formed the body 
cavity. From this later are separated the 
pleural, pericardial, and peritoneal cavities. 
The primitive urogenital system has appeared 
as a ridge along the dorsal wall of the body 
cavity at either side of the median line in the 
posterior ; half of the embryo. This ridge eon- 
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tains the Wolffian duet and tubules and the 
rudiment of the Mullerian duct. There is no 
sex differentiation. 

Eourth. Week. During the fourth week 
growth is relatively more active than at any 
other time. The embryo about doubles in length. 
During the first part of the week the embryo 
becomes very much fiexed, so much so that the 
head and tail nearly touch. The brain vesicles 


Muscle fibres are beginning to differentiate from 
the cells of these segments, and their ventral 
ends grow into the primitive abdominal wall 
formed by the growing around of the amnion. 
Condensed mesenehyma marks portions of the 
vertebral column. In the arm bud the mesen- 
ehyma is beginning to differentiate into^ skeletal 
and premuscle tissue. The Wolffian ridge has 
increased in size, and the Mullerian duct is now 
formed and runs parallel 
with the Wolffian duct. A 



FlO- 4. BMBBYO ONE MONTH OI.D- 


a, a, a, cranial nerves; auditory vesicle; 6, bronchus; c, cloaca; h, hypo- 

physis; k, kidney; I, liver; p, p, p, p, branchial pockets; t, thyroid gland; w?.a., 
Wolffian duct. (After MmI.) 


diverticulum from the lower 
end of the Wolffian duct in- 
dicates the beginning of the 
permanent kidney and its 
duct. On the Wolffian ridge 
are also seen the first traces 
of the sexual glands, but not 
until the fifth week can sex 
he determined, even by micro- 
seopieal examinations. 

Piftk and Later Weeks. 
By the middle of the fifth 
week the embryo is 9 milli- 
meters in length. The am- 
niotic sac is now^ so much en- 
larged that it is everywhere 
in contact with the chorion. 
A true umbilical cord of some 
length has developed from the 
abdominal pedicle attaching 
the embryo to the chorion as 
did the pedicle. The head is 
as large as the rest of the 
body, due to the rapid growth 
of the brain. The three pri- 
mary divisions of the brain 
are more marked and bent 
upon each other, and the cere- 
bral hemispheres have begun 
to grow. The spinal cord is 
a thick-walled tube. The va- 
rious cranial and spinal ne^es 
now extend some distance into 
the body, and the motor nerves 
reach the premuscle naasses 
of the head and shoulder. The 
gill clefts and arches are 
undergoing marked changes. 
From the first arch the up- 
per and lower jaws arc de- 
veloping. From the first clef! 
the external auditory canal 


are better developed, as also are the gill clefts 
and arches, the eyes, ears, and nasal pits. ^ The 
S-shaped tubular heart with its single cavity is 
rapidly changing into a complicated four-cham- 
bered structure with imperfect partitions. By 
the end of the fourth week (Fig. 4) the anterior 
enlarged portion of the head has become bent at 
right angles to the naain axis of the body. From 
the first gill arch a maxillary process is de- 
veloping which, will ultimately form a portion of 
the upper jaw; the main portion of the arch will 
form the lower jaw. The limb buds have in- 
creased in size. The arm bud projects from 
the cervical region, and the leg bud from the 
lumbar region. The yolk sac is very small, and 
the amnio tic sac is much enlarged. Internally 
the nerves have begun to grow from the medul- 
lary tube or central nervous system into the 
mesenehyma. Plexuses are forming, but the 
nerves are not attached to their end organs. 
There are now 38 primitive segments formed 
from the mesenehyma lateral to the spinal axis. 


and eardrum are forming, and from the pharyn- 
geal portion of the cleft the Eustachian tube 
and middle ear; while the small bones of the 
ear arise from the dorsal portion of the fir si 
gill arch. From the second arch is forming 
the hyoid apparatus, and the remaining arches 
and clefts are beginning to disappear. The 
arm and leg are enlarged and show two seg- 
ments. The skeletal system consists of con- 
densed mesenchymal tissue. 

By the time the embryo is five weeks old i1 
has attained a length of 11 millimeters. The 
head is still very large and bent at right angles 
to the main axis of the body, and the fea- 
tures of the face are formings The general hod> 
musculature is well advanced and has most oi 
its nerve supply. The ribs and the muscles oJ 
the thorax and abdomen have grown some dis- 
tance into the thin membrane which in earlj 
stages constitutes the ventral body wall. The 
limbs are much enlarged and contain a skeleta] 
core of cartilage surrounded bv the develonins 
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muscles. Only the fourth pair of the aortic 
arches now persists entire. The others are modi- 
fied in various ways to form the larger arteries 
connected with the aortic arch. The arm keeps 
about two weeks in advance of the leg in its in- 
ternal differentiation. The vertebral column and 
ribs are formed partially in cartilage. The 
liver has been increasing rapidly in size, and in 
this embryo, as in the preceding stage, it forms 
with the heart most of the large projecting 
abdomen and thorax. The allantois forms a long 
narrow tube extending from the hind-gut into 
the umbilical cord as far as the chorion; at a 
later stage the umbilical portion becomes obliter- 
ated, while the portion near 'the hind-gut en- 
larges into the bladder. 

In an embryo seven weeks old and 20 milli- 
meters long the early foetal features are fairly 
well marked. The head has now become nearly 
erect. The fusion of the maxillary and nasal 
processes is proceeding rapidly to form the 
upper jaw, and the nasal pits have approached 
nearer to the median line. The arms and legs 
are much elongated, show the three segments 
seen in adults, and fingers and toes are to be 
distinguished. Every muscle of the body can 
now be recognized and has also its nerve supply. 
Most of the skeletal elements are present in 
cartilage, but portions of the skull are never so 
represented. The ribs have extended nearly to 
the mid-ventral line, and the thoracic and ab- 
dominal muscles have pushed farther out. By 
the end of the second month the permanent kid- 
ney is fairly well formed, and the Wolffian body, 
which so far in the life of the embryo has 
erformed the function of an excretory organ, 
egins to lose its importance. All but the middle 
portion, which later forms the sexual gland, 
atrophies. Its duct in the male forms the vas 
deferens, in the female degenerates; while in the 
female the Mfillerian ducts form the Fallopian 
tubes and uterus, and in the male degenerate. 

By the end of the second month, therefore, 
most of the organs found in the adult are 
formed, and the main processes henceforth until 
birth are the groAih jii«l ■>’ in'rig ishout of these 
organs. The i. r-l rsim. 1 -Iv- the hxfman 

form, although the head unduly preponderates. 
The limbs acquire definite shape, and imperfect 
nails are present. The external sexual organs 
become differentiated into male or female. Dur- 
ing the fourth month short hairs without pig- 
ment appear on the scalp and parts of the body. 
The eyelids, nostrils, and lips are closed. The 
anus opens, and the coils of intestines which 
were in the umbilical cord now lie entirely 
within the abdominal cavity. The head forms 
one-fourth of the body. Ossification of many of 
the bones is well under way. Ftom this time 
th^ embryo is called a ^ffoetus,^' and its develop- 
ment and characteristics are described under 
FceTOs. 
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Anatomie und Physiologie (ib., 1896) ; Eternod, 
“Premiers etudes de la circulation sanguine dans 
Foeuf et Tembryons humains,” in Anatomischer 
Ansseiger (Jena, 1899) ; Kollmann, Lehrhueh der 
Pnfwicicelungsgeschichte des Menschen (ib., 
1898); Minot, Human Unr,r i ^ -gj (New York, 
1892) ; Piersol, “Embryology,"' in An American 
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1913). 

EMBRYOLOGY IN PLANTS. The study 
that deals with the earliest stages of plants. In 
general the embryo arises from the germination 
of a spore. In ordinary usage, however, the term 
“embryo” has been applied to the young plant 
which is developed within the seed. This embryo 
is the result of the germination of a fertilized 
egg, and it is definitely limited by the fact that 
it passes into a period of rest protected by the 
seed coats. In the first development of em- 
bryology it was thought to be necessary to de- 
scribe in detail each cell division, especially its 
plane, from the original segmentation of the 
egg to the appearance of the growing points of 
the different regions of the body. Under these 
circumstances embryology became a very rigid 
subject, with its categories of “types” and their 
modifications. Now it is recognized that the 
development of an embryo varies in response to 
varying conditions, that there is no rigid se- 
quence in cell divisions, and that the usual 
uniformity observed is an evidence of uniform 
conditions rather than of rigid morphological 
sequence. The present study of embryology is 
giving scant attention to the sequence of cell 
divisions, but is concerned chiefly with the 
organization of the body regions. In other 
words, it begins where the older embryology 
stops. This newer phase of the subject, how- 
ever, is not organized as yet for general presen- 
tation. The development of the embryos of 
various groups of plants ^ven in the following 
paragraphs, therefore, will be understood as 
representing the usual early development, which 
may vary at any stage. 

In Mosses. In mosses the fertilized egg rests 
in the female organ (archegonium) , which is at 
the apex of a leafy stem. This fertilized egg 
begins to germinate at once, and its first wall, 
resulting in a two-celled embryo, is' at right 
angles to the long axis of the archegonium. The 
two cells thus formed proceed upon different 
lines of development: the lower one produces a 
descending structure called the “foot,” which 
penetrates into the tissue of the leafy stem and 
anchors the embryo ; the upper cell produces the 
shoot, which is differentiated into ^alk and cap- 
sule. In this case, therefore, there is no strict 
point at which the structure may be regarded as 
ceasing to be an embryo, the whole development 
being continuous. 

In Ferns. Among the ferns the archegonium 
in which the fertilized egg occurs is situated 
upon the underside of the small prostrate sex- 
ual plant (prothallium) . In ordinary cases the 
fern . embryo is formed in a somewhat different 
manner from that described for the mosses. The 
first wall of the egg, resulting in a two-celled 
embryo, is parallel with the long axis of the 
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archegomum, tlie two cells thus formed facing 
the apex and base of the prothaUium.^ Each of 
these cells immediately divides, resulting in the 
so-called “quadrant stage” of the embryo. Each 
of these quadrant cells is destined to develop a 
definite body region. The two cells which face 
the apex of the prothallium develop the stem 
and leaf structures ; those which face the base of 
the prothallium develop the root and foot struc- 
tures. The first wall of the fertilized egg, there- 
fore, has had the same general result as the 
first wall of the egg in the case of mosses; i.e., 
it has resulted in separating what may be called 
the root and the shoot structures- In the ferns 
the development of the young plantlet is con- 
tinuous, so that the embryo is limited by no 
special point in time or structure. 

Tr> Spermatopliytes. Among the seed plants 
the conditions are quite different. The fertilized 
which lies within the embryo sac of the 
ovule proceeds to germinate at once and to form 
an embryo of a variable degree of advancement, 
and then the whole process is checked by the 
final hardening of the seed coats. On account of 
this The embryo lies dormant for an indefinite 
period, and when the seed is said to germinate 
the embryo renews its activity and escapes. In 
this way it is convenient definitely to mark the 
embryo as the plantlet that is developed within 
the seed. As might be expected, such embryos 
differ very much in the amount of their develop- 
ment. Some pass into the dormant stage at a 
very early period in their histo:^, so that they 
are hardly more than a small indefinite group 
of cells; others develop several distinct organs 
and resemble a well-defined plantlet before pass- 
ing into the dormant stage. Among seed plants, 
while there is considerable variation in the de- 
tails of germination, the general sequence is as 
follows t The fertilized egg develops trans- 
verse wall, and successive transverse divisions 
result in a linear row of cells, the cell at one 
and of the row being anchored to the wall of the 
gmbryo sac. The cell at the free or deeper end 
of the row is the one which either exclusively or 
chiefly enters into the formation of the embryo, 
the rest of the row forming vr ■ alh-d “.-ii'- 
□ensor” (q-v. ), which is an <'rgnr! of r'u- oiiibi >0 
that serves to connect it with the f(5od supply, 
[n any event, this development of the suspensor 
results in placing the cell which is to develop 
the embryo more in the centre of the sac, and 
oence in a position to be better embedded in the 
autritive tissue. 

The monocotyledons and dicotyledons are fun- 
iamentally different in the orgmii/aiion of their 
embryos,. In r'u- loot tip is organ- 

zed at that ( 'lii of i!ic .uvi- w.'-i, '1 points towards 
he micropyle (the opening left by. the integu- 
nent), and for this reason it is the root tip 
hat .first emerges from the seed. In the case 
)f the monocotyledons the end of the axis remote 
rom the root tip organizes the single massive 
leed leaf (cotyledon), while the stem tip arises 
aterally, jiist behind the cotyledon. Katurally 
n such an embryo there can be but a single 
otyledon, and this fact has given nfume.to the 
rroup. In ti">e dicotyledon'- this rc-mote end 
orms tlie st(‘rn lip. wlnTc the cotyledons appear 
:,s lateral members, just behind the stem tip- 
-his prevailingly results - in two tcotyledons, 
(rhieh has suggested the name of the group ; hut 
t does not preclude the development of a single 
otyledon^ or.'of more than two. Eor example, 
his type of embryo belongs, to the conifers, 


where in many cases the cotyledons form a 
rosette of several members. The regions of the 
complete dicotyledonous embryo, which are more 
easily defined than those of the monoeotyledonous 
embryo, are as follows : The axis beneath the 
two cotyledons, at the tip of which is the 
embryonic root structure, has been named the 
“hypocotyl.” This has been variously called 
“caulicle” and "‘radicle,'*’ one name expressing 
the idea that it is a little stem and the other 
that it is a little root. It is, however, so 
peculiar in its structure and powers that it can 
hardly be called either a distinct stem or a dis- 
tinct "root, so that it has received a name of its 
own and may be regarded as an organ of the 
embryo. At the summit of the hypocotyl the 
two cotyledons occur, variously arranged with 
reference to each other and to the hypocotyl in 
the seed. Between the cotyledons, as if con- 
tinuing the axis, there is often a miniite bud 
called the “plumule,” which, after the escape of 
the embryo, develops the shoot. For an account 
of the escape of the embryo, see Seed. 

EM'BBYOT'OMY (from Gk. ew- 

hryon, embryo -f- rog^, tome, cut, from riyveiv, 
temnein, to cut). A division of the foetus into 
fragments, to extract it piecemeal, when the 
narrowness of the pelvis of the mother, or some 
other faulty conformation, opposes delivery. 

EIM'BITBY, Philip (1729-75). The first 
Methodist minister in America. He was born of 
German parents at Ballygaran, Ireland, Sept. 
21, 1729. He emigrated to America in 1760. In 
17G6 he organized a "'class” in New York and 
began preaching, at first in his own house on 
Barrack Street, now Park Place, and in 1767 in 
the rigging loft on what is now William Street, 
which has become famous as the cradle of 
Methodism in the United States. A chapel was 
built in 1768 on the site of the old John Street 
Church, partly by Embury’s own hands. In 
1769 preachers sent out by Wesley arrived in 
New York, and Embury went to Camden, N. Y., 
where he worked at his trade of carpentry and 
preached on Sundays, organ i/ing a church at 
Abligrovo. This church is still in existence as 
St. Luke’s Metliodist Episcopal Church, Albany. 
He died from an accident, August, 1775. Con- 
sult J. Atkinson, The Beyinwmge of the Wesley aii 
Movement in America (New York, 1896), and 
Buckley, History^ of Methodism, voL i (ib., 
1898). 

EMDEN, gm^den. A city in the Prussian 
Province of Hanover, situated on an inlet of 
the Dollar# Bay at the mouth of the Ems-Jad^ 
Canal and about 75 miles west-northwest of 
Bremen (Map: Prussia, B 2). It lies low, and 
its dikes and low-gabled giM* ii a quaint 

Dutch air. It is well built , I'n** =pricious and 
well-paved Streets, -and is intersected hy nu- 
merous canals; which are ^crossed by many 
bridges. The principal building, and one of the 
finest public edifices in the' whole : region, is the 
sixteenth-century town hall, which contains a 
library and a curious collection of ancient arms 
and armor. A large Protestant church, dating 
from the twelfth century, contains a number of 
fine monuments- Other interesting buildings are 
the: museum of natutal histdry, the art gallery, 
the library,- and the old 'barracks. It has schools 
for the teaching of trade, industry, navigation, 
and telegraphy; also a deaf and dumb institute. 
Emden is -a "dable centre *of lines from Great 
Britain; Spain, and Nortli America.' The .chief 
industry is shipbuilding, but there are, also 
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tensive manufactures of machinery, dairying 
instruments, cable, rope, cement, pasteboard, 
paper, wire, tobacco, soap, mustard, and basket- 
ware. The herring fishery is also important. 
Emden is connected with Wilhelmshaven by the 
Ems-Jade Canal. Pop., 1900, 16,453; 1910,24,038. 
Emden was known as early as the tenth eentury. 
In 1433 it came under the dominion of Ham- 
burg. In 1595 it was raised to the rank of a 
free Imperial city, and its commerce at that 
time was extensive. It was made a free port in 
1751, was occupied by Holland in 1806, and with 
tlie whole of East Friesland was incorporated 
with the Kingdom of Hanover in 1815 and in 
1866 was united to Prussia. 

EMELE, t-mk-W, Wilhelm (1830-1905). A 
German battle painter. He was born at Buchen, 
Baden, and, after studying in Munich under 
Dietz, in Antwerp, and in Paris, he settled in 
Vienna (1861), where he attained great popu- 
larity as a painter of equestrian portraits and 
hunting scenes. His “Battle at the Neckar 
Bridge in Heidelberg’’ was bought by the Aus- 
trian Emperor, and his “Cavalry Encounter neaY 
^ •' !'■•"'/* ‘ned the first medal at the 
■ I ■ ■■ in 1873. Afterward he re- 
sided successively in Munich, Berlin, and Karls- 
ruhe. Among his other works are “Attack of 
French Cuirassiers at Waterloo” ( 1867 ) and the 
“Battle of Kuits, December 18, 1870,” in the 
Karlsruhe Gallery. His paintings show exact 
kiiowh (]gc of military detail and are sx^irited 
'n .o'‘.»pp..Ti and good in color. 

EM'ERALD (OE. emeraud, OF. esyneraude, Fr. 
emeraudey Sp. Portjig. esmeraldcby It. smeraldOy 
Lat. smaragdus, from Gk. c-fidpaySosy smaragdos, 
/idpaydos, maragdos, emerald, Skt. marakata, 
emerald). A green-gem variety of the mineral 
beryl. It was known to the ancients, who 
valued it for its supposed occult properties and 
its marvelous power of healing all diseases of 
the eye as well as for its beauty. Pliny tells of 
a life-size figure of a lion in Cjqjrus with large 
emerald eyes that were so brilliant when the 
sun shone'^upon them that fish wer6 frightened 
away by them. The Emperor Nero had an eye- 
glass of emerald through which' he viewed the 
sports of the arena. Cortes brought from Peru 
five emeralds of remarkable beauty and curious 
design, which are described as marvels of the 
lapidary ^8 skills — one having been cut into a rose, 
another a horn, a third a fish with golden eyes, 
a fourth a bell with a pearl for a clapper, and a 
fifth a tiny cup. The emerald ring taken from 
the tomb of Charlemagne, which was used by 
him as a talisman, was worn by Napoleon on the 
battlefields of Austcrlitz and Wagrain Jind a\} 13 
given by him afterward to Queen Hortimso. 

In composition the emerald , is essentially 1 a 
glucinum'iiluTnimim silicate, : with Small quanti- 
tioB of oxides of calciunvirommdl chromium, 
the brilliant green color of. the gem being at- 
tributed to the last-named eonstdtmeiit, . though 
according to some authors it is due to traces of 
organic matter. The hardness of the emerald 
i^ 7.5 to 8, and its specific gravity is 2.5 to 2.7. 
Originally emeralds came from the- Orient and 
especially from Upper Egypt, where mines are 
again worked. , They are also found near Toko- 
vsoya in .Siberia, .where very large specimens 
have been .obtjtinedf Many of the gem varieties 
are from the mines of Muso in the United States 
of Colombia, and 'from Emmaville, New South 
Wal^s. In the , United States emeralds have 
been, found in AJexarider, and Mitchell counties, 


N. C. Flawless specimens of emerald are ex- 
ceedingly rare and command a price almost 
equal to that of the diamond, and the expres- 
sion “an emerald without a flaw” signifies un- 
attainable perfection. Brazilian emerald is a 
green variety of tourmaline. Lithia emerald is 
the emerald-green spodumene, or hiddenite ( q.v. ) , 
Oriental emerald is the green variety of sap- 
phire, or corundum- Uralian emerald is the 
green variety of andradite, or demantoid. See 
Gems. 

EMERAIiD COPPER. See Dioftase. 

EMERAIjD ISIiE. A figurative name given 
to Ireland (q.v.) on account of the richness of 
its verdure. It was first used by Dr. Drennan 
(1754-1820) in his poem entitled “Erin.” 

EMERAIjB wedding. See Wedding 
Anniversaries. 

EMER'GENCE (from Lat. emergere, to 
emerge, from e, out + mergere, to plunge). A 
plant outgrowth, technically distinguished from 
a trichome or hair by the fact that it involves 
the cortex as well as the epidermis. It is not 
always easy to detect the differences between a 
trichome and an emergence, so that in ordinary 
usage the two are continually confused. In 
fact, no hard and fast line can be drawn be- 
tween the two. In general, an emergence may 
he regarded as a structure of lower morpholog- 
ical value than the stem or leaf or root upon 
which it may he borne, and of higher morpho- 
logical value that the trichome or hair which 
arises only from the epidermal tissue. Emer- 
gences include not merely such outgrowths as 
appear to have no definite function, as in the 
warts, prickles, etc., but they are sometimes 
pieces of a definite physiological apparatus. For 
example, the . remarkable tentacles of Droseray 
which are often called glandular hairs, are 
emergences; the ligules of leaves of grasses, 
BcJofjincllOy and Isoetes are emergences; as are 
also the cupules of certain liverworts, as Mar- 
ohantia. Perhaps also the suckers or haustoria 
of such parasitic plants as dodder, mistletoe, 
etc., are to be regarded as emergencesi 

The use of such terms as emergence and 
trichome, as representing rigT -ih 

categories^ has disappeared. n g\»' 

structure is an emergence or a trichome is of 
no significance. The significance of any struc- 
ture is its , function, - so that structures are 
grouped now on .the basis of their work, with- 
out reference to the origin of the cells that 
enter into thmn. See the titles of the various 
structures referred to; also Trichome. 

EMERITUS (Lat., having served one’s time 
of service). A term which .designates certain 
officials^ genetally collegiate, or pastoral, who 
have retired from active service ihy reason of 
age or illness and retain an honorary position 
and title corresponding to that* held, when in 
active service, as “professor . emeritus;” “pastor 
emeritus,” , , ■ 

EMER'SION (from Lat. emergere^ to emerge) . 
The reappearance of one ’miivriil\ bod} from I e- 
liind another, after an eclipse or' occultarion. 
The, immersions and, emor?>iori'=j of Jupiter V 
satellites ' are particularly useful for finding tbe 
longitude of places, when it is impossible to 
carry out more ^ accurate determinations with 
the aid of the electric telegraph. ^ 

. EM'ERSON. A frontier town and the capi- 
tal! off Ptt)vencher Co., Manitoba, . Canada, 60 
miles south ■ of Winnipeg (Map: Manitoba, F 
4), on the Canadian* Northern and the Canadian 
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Pacific railroads, and on the right banlc of the 
Red River. The industries include a cement- 
block plant, dairying and ranching, and lumber- 
ing. The United States is represented by 'a 
consular agent. Pop., 1901, 840; 1911, 1043. 

EMERSOlSr, Alfred (1859- ). An Amer- 

ican archseologist, appointed associate professor 
of classical archaeology at Cornell University in 
1891. He was born at Greencastle, Pa., and 
was educated in Germany and at the Johns 
Hopkins University. Professor Emerson’s pub- 
lications include Dissertatio de Heroule Homer- 
ico (1881). From 1891 he was for some years 
a contributing editor of the American Journal 
of Archceology, 

EMERSOET, Benjamin Kendall ( 1843- 
). An American geologist, bom at Nashua, 
N. H. He graduated in 1865 at Amherst Col- 
lege, where, after further study at Berlin and 
Gottingen (Ph.I)., 1870), he became instructor 
in geology and professor of mineralogy and 
geology (1872). For some years after 1878 he 
occupied in addition the corresponding chair 
at Smith College. He was assistant geologist 
in 1890-96, and thereafter geologist, of the 
United States Geological Survey, for which he 
prepared a number of valuable geological maps 
of Massachusetts. He was vice president of 
the American Association for the Advancement 
of Science in 1896, vice president of the Inter- 
national Geological Congress at St. Petersburg 
in 1897, and president of the Geological Society 
of America in 1899—1900. 

EMERSON, George Babrell (1797-1881). 
An American educator, born at Kennebunk, 
Me. He graduated at Harvard, where he was 
tutor in iriathcmatich and natural philosophy in 
1819-21. He was a popular teacher in Boston 
for many years and served as president of the 
Boston Society of Natural History and as chair- 
man of the commission for the zoSlogical and 
botanical survey of the State. He wrote: Re- 
port on the Trees and Shruh^ Growing Natu- 
rally in the Forests of Massachusetts (1846; 
5th ed., 1894) ; A Manual of Agriculture, with 
C. L. Flint (1861; rev. ed., 1885); Reminis- 
cences of an Old Teacher (1878). 

EMERSON, Oliver Farrar (1860- ). 

An American philologist, horn at Traer, Iowa. 
In 1882 he graduated from Iowa State College, of 
whose “Ac^emy” he was principal in 1885-88, 
and in 1891 he gained the Ph.D. at Cornell 
University, where, between 1888 and 1896, he 
was fellow, instructor, and assistant professor 
of rhetoric and English philology. From 1882 
to 1885 he had been superintendent of public 
schools at Grinnell and Muscatine, Iowa. In 
1896 he became professor of English at West- 
ern Reserve University. He was president of 
the American Ihalect Society in 1905. He 
edited Memoirs of the Life and Writings of 
Edward Gibbon (1898), John^son’e Rasselas 
(1905), and Poems of Chau^f r (1011 i. nnd. be- 
sides contributing to ]»lMlol<4<rh‘al ionniaK. is 
author of History of tf.r /'ng/if^h [nngiinge 
(1894) : A Brief History of the Lrglish l.nn- 
guage (1896) ; Middle English Reader (1905) ; 
Outline History of the English Lan^ua^e 
(1906). 

EMERSON, Bajjbh Waldo (1803-82). A 
famous American poet and essayist, bom in 
Boston, Mass., May 25, 1803. His parents 
were the Rev. William Emerson and Ruth Has- 
kins, and from them he received the training 
that the better class of New England parents 
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bestowed upon their children- His boyhood 
was passed mainly in Boston. At the age of 
20 he was graduated from Harvard College and 
taught school for a time; then, like a large 
number of the educated youth of New England 
at that time, he studied for the ministry. He 
was ordained March 11, 1829, and became the 
colleague of Rev. Henry Ware, pastor of the 
Second Church (Unitarian) of Boston. On 
September 30 of the same year he married Miss 
Ellen Louisa Tucker, who died Feb. 8, 1832. 
Shortly after his association _ with Ware the 
latter retired from active service, and Emerson 
became pastor of the church, one of the fore- 
most in New England. On Sept. 9, 1832, how- 
ever, he resigned his office, saying, in his fare- 
well sermon, that he had ceased to regard the 
Lord’s Supper as a necessary rite and that he 
was unwilling longer to administer it. Up to 
that time he had been known ^ as an able, 
earnest, and pleasing preacher with tendencies 
towards radical theology ; after one or two 
attempts to join himself with other parishes, 
he now entered upoh his lifelong career as 
lecturer and essayist. 

In the fall of 1833 he took his first trip to 
Europe, where he visited Sicily, Italy, France, 
and England, and met several well-known Eng- 
lishmen, among them Landor and Carlyle. On 
Sept. 14, 1835, he married Miss Lidian Jackson. 
The winters of 1835, 1836, and 1837 were 
marked by series of lectures, delivered in 
Boston, on “English Literature,” “The Philos- 
ophy of History,” and “Human Culture.” His 
more* elaborated statement ^ of belief, however, 
is to be found in his first published book, 
Nature (1836), given out anonymously, but 
soon attributed to him. The volume had a small 
sale and received almost no popular notice, but 
it was important as an exposition of the basis 
of Emerson’s philosophy and was accepted by 
such men as Carlyle as worthy doctrine. Briefly 
it was a praising of the idealist view of human 
life, as opposed to the materialist, then common 
in England and America, and the Calvinist 
dogma, then still pervasive in New England, 
and he miide tTic (‘.--.iv a pbvi for individual 
freedom. T'U‘ i(‘n<loncy of cnTiLj-m to-day is 
to regard Nature as the most poetic and the 
most original of Emerson’s writings, containing 
in the germ all his later essays and poems. 
The following year, on August 31, Emerson 
delivered the Phi Beta Kappa oration at Har- 
vard College on “The American Scholar.” 
This was called by Holmes the “intellectual 
declaration of independence” for America. Con- 
taining, in general, the lofty ethicsil principles 
of the author, it is, in particular, a sober and 
earnest exhortation of his hearers to lead their 
lives with thoughtfulness, austerity, and self- 
trust, not leaning for support on the traditions 
and precepts of the past, but cleaving a way 
indej)endontly in the pres-ent. The following year 
was also notable for proclamations of emanci- 
pation. On July 15, 1838, he delivered an ad- 
dress before the students of the Divinity School at 
Cambridge, expressing his belief in the validity 
of individual thinking in religious affairs, and 
on the 24th of the same month he set forth 
the same general point of view at Dartmouth 
College, New Hampshire; in a lecture called 
“Literary Ethics.” The first of these incited 
a warm and widespread controversy, in which 
Emerson, as usual, took no active parti 
Throughout his life he never, did more than 
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state his views in his own vigorous and winning 
language, content to let others carry on the 
discussion which he might have aroused, or 
body forth in some practical form the impulse 
which he had given them. 

In 1841 the first of his Essays appeared. 
The volume contained several of the papers 
which have remained of all his work the most 
popular. It comprised “History,’" “Self-Reli- 
ance,” “Compensation,” “Spiritual Laws,” 
“Love,” “Friendship,” “Prudence,” “Heroism,” 
“The Over-Soul,” “Circles,” “Intellect,” and 
“Art.” The second series of Essays appeared 
in 1844, containing such titles as “The Poet,” 
“Manners,” “Character.” In the interval be- 
tween these two volumes Emerson had done 
much writing for the Dial^ the organ of Hew 
England idealism, or Transcendentalism as it 
was called. The paper was started in’ 1840, 
with Margaret Puller as editor. Emerson him- 
self succeeded her and remained editor till the 
collapse of the enterprise in 1844. With the 
other and better-knowui experiment of the 
Transcendentalists, the Brook Farm (q.v.) Com- 
munity, Emerson had nothing to do. He had 
found on inquiry that the soil of Brook Farm 
was poor, and he disapproved of an adventure 
so inexpertly undertaken. In 1847 appeared 
the first volume of Emerson’s poems, many of 
which had been published in the Dial during 
its brief existence. In the same year he wrote 
the editor’s address for the newly founded Mas- 
sachusetts Quarterly ItevieiOj but did no further 
writing for it. In October he set sail for 
Europe for the second time. He delivered in 
England a series of lectures, some of which 
he gathered together in a volume entitled Rep- 
resentative Men (1850). The subject suggests 
Carlyle’s Heroes and Hero-Worship of 10 years 
before; but the treatment of the subjects and 
the manner of approaching them are different. 
With Carlyle, the hero, be- it in war or in 
letters, is the man who molds the way of the 
world; with Emerson the representative man 
is so called simply because he stands for an 
ideal of individual integrity — a character 
whence springs his worth. The journey to Eu- 
rope also resulted in 1856 in a brilliant book 
of travel, English Traiis, In 1860 appeared 
The Conduct of Life, the first of his books to 
enjoy immediate popularity, a volume of essays 
on such subjects as “Power,” “Wealth,”. “Fate,” 
and “Culture.” This was followed in 1867 by a 
collection of poems, which had previously been 
published in the Dial and the Atlantic Monthly j 
entitled May Day and Other Pieces, and in 1870 
by another volume of ethical ^s^ys, Society 
and Solitude. During the winters of 1868-70 
Emerson delivered a series of lectures at Har- 
vard .College on the Natural History of Inr 
tellect, .which were posthumously published 
(1893). He made his third and last voyage to 
Europe in 1872. From about this time his 
memory began to show signs of giving way, 
and, though he retained to the end of his life 
his command of his general ethical principles, 
Ms work after 1875 was fragmentary and scat- 
tering. lUv 1874 he made a collection of favorite 
powis^ wdiioh he called Parnassus, and the fol- 
lowing’ .yeaiE .Ma last volume of essays, Letters 
and Saoial appeared. A revised edition 

of his poems followed in 1878, and the same 
yea?? were published a lecture on the “Sov- 
ereignty of Ethics” and one . on the “Fortunes 
of the "Republic.” , His , deaths which came after 


a short illness, occurred at Concord, Mass., April 
27, 1882. 

Emerson is described as tall and slender. 
He was nearly 6 feet in height and weighed 
about 140 pounds. He was not erect in car- 
riage. His head was rather small in dimen- 
sion, long and narrow, but lofty and sym- 
metrical. “His face,” says Holmes, “was thin, 
his nose somewhat aceipitrine, casting a broad 
shadow; his mouth rather wide, well formed 
and well closed, carrying a question and an 
assertion in its finely finished curves; the lower 
lip a little prominent, the chin shapely and firm. 
His whole look was irradiated by an ever-active 
inquiring intelligence. His manner was noble 
and gracious.” His personal habits were of the 
simplest sort, but were in no wise ascetic. He 
is said to have been somewhat oppressed by a 
feeling, not uncommon among New r.Tigljm(l('rs 
of the more refined sort, of physical insufii- 
cieney; and this trait may account for the fact 
that he rarely gave himself to active measures, 
but chose to live the contemplative life. 

Emerson takes rank among the foremost 
writers of his time. All his prose, with the pos- 
sible exception of one or two chapters in English 
Traits and a few biographical sketches, may be 
strictly called essays. They represent a point 
of view of singular unity and persistence, and 
the chronology is really unimportant. Possibly 
the addresses printed in the volume called Na- 
ture, together with that tract, all of which were 
written before 1845, represent a slightly more 
enthusiastic and zealous spirit than the later 
essays and are rather more specific in subject. 
But, in the main, all the essays set forth a con- 
stant and enthusiastic belief in the value of in- 
dividuality and the need of every man’s plant- 
ing himself in the ground of his own conscious- 
ness and natural affection. Being himself a 
man of many intuitions and of wonderful vigor 
!•! I ^ •% -'‘I r em, he is to be regarded as a 
ir.-p‘-i isnii--'- than as a philosopher. He 
sought to construct no sy stein, but stood for 
a constant idealistic impulse. 

Emerson’s poetry is written from much the 
same point of view as his prose. While his con- 
temporaries and friends among American poets 
were expressing themselves variously, aS Poe in 
the search for beauty, or Longfellow in the 
phrasing of generous truisms and romance, or 
Whittier in his antislavery verse, or Holmes in 
his graceful occasional way, Emerson was utter- 
ing his feeling for the innate morality of the 
universe. The number of his poems is not lar^, 
for he wrote only when the mood prompted him 
and not systematically. Few of his poems are 
long, but one is narrative, and almost all roay 
be termed philosophical and reflectivea They 
are by no means so popular as those of Long- 
fellow or of Whittier; but among them are to 
be found some of the best poems that America 
has produced." Among the best known are: 
“The Sphinx,” “The Problem,” “Hamatreya,” 
“The Rhodora,” “The Humblebee,” “’The Snow- 
storm,” “Woodnotes,” the “Threnody,” in com- 
memoration of the death of his young son, 
the “Concord Hymn,” “Brahma,” “Voluntaries,” 
“Terminus,” and the quatrain “Sacrifice.” 

Emerson has been the subject of much criti- 
cism. That of an adverse sort censures him for 
relying chiefly or altogether on his intuitive con- 
sciousness instead of submitting his generaliza- 
tions to the test of reason. Though gifted, to 
a degree very unusual among men, with a 
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genius for piercing ■’ ’ ‘ >earances, lie sel- 
dom or never took ' , say the ration- 

alists, to analyze these vivid impressions with a 
view to r ' * * their verity. The conse- 
quence is i . ■ some of his work is fresh 

and wholesome in its truth-bearing qualities, 
much of it is obscure and unsubstantiated in 
the common experience of mankind. Another 
criticism somewhat akin to this is directed at 
his frequent superficiality, born of the same 
failure to verify statements by patient inves- 
tigation. In consequence of this trait his work 
is very uneven, disjointed, and formless. It 
is an agglomeration of detached sentences and 
epigrams, rather than a reasonable and con- 
secutive ■ ■ . ‘ ' uth. Finally, it is 

charged - ‘ ■ on his immediate 

followers was to cultivate a frequently epigram- 
matic and obscure manner of uttering plati- 
tudes and shallow thought and that in the main 
he has retarded in America the growth of 
reasonable thinldng processes. On the other 
hand, even his severest critics would admit 
that his influence has largely been wholesome. 
That influence has certainly been vast; no other 
American man of letters probably has been 
so potent a source of inspiration to his fellows, 
nor seems more likely to contribute perma- 
nently to European fcought. ffia influence 
upon Maeterlinck and Bergson in France, and 
upon Nietzsche in Germany, of itself gives him 
international importance. Coming at a time 
when the general tendency in America was to- 
wards a belief in material happiness, he taught 
that a man has also a spring of joy and hope 
in his inner consciousness. He stimulated men 
to a better faith in themselves, induced them 
to rely less on number, masses, and externals. 
Except in a few specific counsels, as about 
the reading of books, he rarely nttered a par- 
ticular dogma, but stood generally for a large 
and dignified attitude towards life. He was a 
firm believer in tbe inner goodness of his coun- 
try and of his fellow citizens. 

Emerson’s manner is unfailingly characteris- 
tic and original. He uses homely, simple 
language, racy of the soil of New England, very 
specific in its wealth of imagery, but never 
crude. His writing is almost always lively, but 
never fails to betray the calm and dignified 
spirit of the writer. It is often disjointed and 
often uneven, epigrammatic, and choppy, but 
not infrequently contains a passage of great 
power and beauty. Many of his sayings, as 
^'Beauty is its own excuse for being,’’ and "A 
foolish consistency is the hobgoblin of little 
minds,” are household phrases, and of longer* 
passages few anywhere are more forcible than 
such as that on the use of books, in ^"The 
American Scholar,” or the closing p.iragiMp’js 
of his ‘^Lecture on the Times.” Xne one- 
hundredth anniversary of Emerson’s birth was 
celebrated all over the United States ajid in 
Encrlaiid. 
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of Emerson (ib., 1904) ; M. Dugard, Ralph 
Waldo Emerson: Sa vie et son ceuvre (Paris, 
1907) ; H. C. Goddard, Studies in New England. 
Transcendentalism (New York, 1907) ; I- S. 
Harrison, Teachers of Emerson (ib., 1910) ; 
Maurice Maeterlinck, Emerson and other Essays 
(trans., ib., 1912). 

EM'ERTON, Ephkatm- (1851- ). An 

American historian. He was born in Salem, 
Mass., a;. “I i at Harvard (1871) and 

Leipzig ^ 1876 he became a tutor in 

history at Harvard and in 1882 was elected 
Winn professor of ecclesiastical history. His 
principal works on the Middle Ages and the 
J the Reformation, An Introduction 
of the Middle Ages, S75-814 (1888), 
Mediaeval Europe, 81Jf-lS00 (1894), and Desidc- 
rius Erasmus, in ‘TJeroes of the Reformation” 
(1899), are of great value. With Diesterweg, 
H. B. Adams, and others he wrote Methods of 
Teaching History ( 1883 ) . 

EMERTON, James H. (1847- ). An 

American naturalist and illustrator, born at 
Salem, Mass. He illustrated Packard’s Guide 
to the Study of Insects, Scudder’s Butterflies in 
North America, A. E. Verrill’s papers in Reports 
of the United States Fish Commission (1874- 
84), and C. S. Minot’s Embryology, He also 
constructed zoological and anatomical models 
for museums at Cambridge, New Haven, New 
York, Philadelphia, and Washington. Besides 
seven papers in the Transactions of the Connecti- 
cut Academy on ‘^The New England Spiders,” 
he is author of The Structure and Habits of 
Spiders (1878) and Common Spiders of the 
United States (1902). 

EMMERY (formerly emeHl, from OF. emeril, 
Sp., Portug: esmeril. It. smeriglio, from Gk. (rgligtsi 
smyris, v/ttf/ots, smiris, emery). A variety of 
corundum (q.v.), or of the same mineral species 
of which corundum and sapphire (with Oriental 
ruby, etc.) are also varieties. Xt agrees with 
them very ' perfectly in hardness and specific 
gravity, but is dull, opaque, and not crystallized, 
sometimes of a grayish black and sofaetimes of 
a blue color. It contains chiefly alumina and 
o^de of iron, but less of the f(^rmer than does 
either corundnin or sapphire. MargarHe^ * gar- 
net. '^ninol. and other minernls aiSko<fi!H 
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ated with the corundum. Emery occurs both 
massive and disseminated; although very com- 
pact, it has a somewhat granular structure. It 
is found at a number of different localities- In 
Asia Minor, which is an important commercial 
source, it occurs as lumps or masses in crystal- 
line limestone, or in the residual clay from the 
same. Most of the emery used in America comes 
from Turkey, but in the United States it is 
known to occur at Chester, Mass., and Peekskill, 
]Sr. Y., while corundum in deposits of economic 
value is found in North Carolina and Georgia. 
The Chester emery forms lenses in a hornblende 
schist, while the Peekskill material is found as 
masses in gabbro, an igneous rock, from which 
it has segregated during the process of cooling 
and crystallization. 

It is prepared for use by first breaking it into 
pieces about the size of a hen’s egg, then crush- 
ing these to powder by stamps. It is then sifted 
to various degrees of fineness, which are num- 
bered according to the mesbes of the sieve. 
Plate-glass manufacturers and others separate 
emery powder into different degrees of fineness 
by the method of elutriation. A number of 
copper cylinders of graduated capacities are 
placed in a row and filled with water; the emeiy, 
churned up with an abundance of water, is ad- 
mitted by a pipe into the smallest; it then 
passes to the next in size and finally flows from 
the largest; and thus, as a given quantity of 
water with emery suspended in it passes in 
equal times through vessels of varying capacities, 
the amount of agitation will obviously be great- 
est in the smallest vessel, least in the largest, 
and in like proportion with the intermediate; 
the largest particles therefore sink in the small- 
est vessel, and so on till only the very finest will 
reach the largest vessel. In this manner any 
number of gradations of fineness may be ob- 
tained, according to the munber of sizes of the 
vessels. Elutriation in oil or gum water is 
sometimes used on a smaller scale, the emery 
being stirred up in the liquid, and portions 
poured off at different intervals of timCy the 
finest being of course the last to settle. Tlie 
use of the oil or gum is to make the subsidence 
take place more slowly. 

Emery thus prepared is used for a great many 
important purposes in the arts. As it is next in 
hardness to diamond dust and crystalline corun- 
dum, the lapidary uses it for cutting and polish- 
ing many kinds of stone. Glass stoppers of all 
kinds are ground into their fittings, with it. 
Plate glass is ground flat by its means; it is 
also used in glass cutting and in grinding some 
kinds of metallic fittings. When employed for 
the polishing of metals, it has to be spread on 
some kind of surface to form a sort of fine file. 
Emery paper, emery cloth, emery sticks^ emery 
cake, and emery stone are various contrivances 
for such purposes. Emery paper is made by 
sifting emery over paper which has been covered 
with a coating of glue. It is used either by 
wrapping it round a fine file or a stick, or in 
the hand, according to the form of the work. 
Emery cloth is made like emery paper, with 
coarse cloth substituted for the paper. The 
emery does not adhere so well to this as to 
paper, and it is therefore not used , by metal 
workers, who work emery paper till smooth with 
wear, but is> chiefly used for purposes w^here the 
hand alone is used* and paper would tear. Emery 
sticks are used for the same purposes as emery 
paper wrapped round files; they are made 'of 


wood sticks shaped like files, then glued over, 
and dipped once or twice in a heap of emery. 
Emery stone is a kind of earthenware mixed 
with emery, formed by pressing a mixture of 
clay and emery into suitable molds and then 
firing, like common earthenware. It is molded 
into wheels, laps, etc. Its hardness and cutting 
power are very considerable. Emery wheels are 
most efficient; they vary in diameter from 1 to 
36 inches and are revolved at a high velocity. 
Consult Merrill, Won-Metallic Minerals (New 
York, 1910), and Pratt, Worth Carolina Geologi- 
cal Purvey, vol. i (1905). See Abrasives. * 

EMIEIIY, Henry Crosby (1872- ). An 

American economist, born at Ellsworth, Me. He 
graduated from Bowdoin College in 1892 and 
studied at Harvard (A.M., 1893), Columbia 
(Ph.D., 1896), and Berlin universities. Between 
1894 and 1900 he was instructor and professor 
of political economy at Bowdoin and from 1900 
to 1909 professor of political economy at Yale. 
In the latter year he became chairman of the 
United States Tariff Board, but in 1913 he re- 
turned to his position at Yale. He is author 
of ‘‘Speculation on the Stock and Produce Ex- 
changes of the United States,^’ in Colurnbia XJni- 
versity Studies (1896); The Tariff Board and 
its Work (1910) ; The Work of the Tariff Board 
in Connection %oith the Cotton Industry (1911) ; 
Politician, Party, and People (1913) ; Some Eco- 
nomic Aspects of Wan (1914). 

EMERX, Stephen Albert (1841-91). An 
American musician. He was born at Paris, 
Me., and studied at Leipzig, where he had such 
distinguished teachers as Richter, Hauptmann, 
and Plaidy. After further tuition under Spind- 
ler at Dresden he returned to Portland and was 
shortly afterward appointed instructor at the 
New England Conservatory in Boston.. Here he 
remained for three years and upon the establish- 
ment of the College of Music of Boston Univer- 
sity was made j • < ‘ ■ * ’ armony and 

counterpoint at : <!i i ■ His works 

comprise pianoforte compositions, songs, string 
quartets, part songs, and two textbooks respec- 
tively on pianoforte playing and on The Ele- 
ments of E armony. The latter is regarded as a 
standard work. 

EM^ERYVUiLE. A city in Alameda Co., 
Cal., near Oakland, on San Erancisco Bay, and 
on the Atchison, Topeka, and Santa Fe Railroad. 
It contains extensive stockyards and packing 
houses, ironworks, railroad yards, oil refineries, 
fertilizer plants, paint, rubber, and cracker fac- 
tories, etc. A noteworthy feature is Shell Mound 
Park, which contains an old Indian mound. 
Pop., 1900, 1016; 1910, 2613. 

EM'ESA. See Homs. 

ElMCET-TiC (Lat. emetious, Gk. e/xcrt/cos, emeti- 
kos, emetic, from epeZy, emein, to vomit) . Medi- 
cine given for the purpose of producing vomit- 
ing ( q.v. ) . Eipetics are given when it is de- 
sired to relieve the stomach of. some noxious or 
indigestible substance, as a poison, or excess of 
food, or some special article , of di,et which has 
disagreed. In some diseases of the respiratory 
organs emetics are given, as a qurnk apd safe 
method of removing accumulated mucus from 
the air passages; and in croup (q-v.) , their 
action is especially favorable, being often fol- 
lowed by expectoration and a rapid improve- 
ment in* the suffocative symptoms. There are 
tw-o classes of emetics: (1) local irritants to 
the stomach, as mustard; (2.) enaetics acting on 
the vomiting centre in the brain, as ipecacuanha. 
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apomorphia, and tartar emetic. The former 
are safer; but ipecacuanha is well borne^ by 
children with croup. Emetics are to be given 
with great caution in all very depressed states 
of the system, as their primary action is to 
produce nausea (q.v.), which is attended always 
with more or less diminution of the vital power 
and often with great depression of ^ the heart’s 
action, amounting to syncope or fainting. 

EMETIC MIISHBOOM. See Fungi, Edible 
AND Poisonous. 

EM^ETIHE (from Eat. emeticus, emetic), 
C 3 oH 4 olSr 05 . An alkaloid which forms the active 
principle of ipecacuanha root. It is a yellowish- 
white powder, which is slightly soluble in cold 
water, but dissolves readily in alcohol. When 
taken internally, it exhibits violent emetic prop- 
erties. See Ipecacuanha; Alkaloids. 

EMETJ. See Emu. 

EMIGBA^TION (Lat. emigratio, removal 
from a place, from emigrare, to emigrate, from 
Cj oMt 'inigrare, f ' In the broadest 

sense emigration i'<‘ transfer of resi- 

dence from one place to another. But so broad 
a definition includes many phenomena, such as 
the movement from rural districts to the cities 
or the settling of the West by pioneers from the 
Atlantic States, which are not commonly desig- 
nated as emigration. To be an emigrant usually 
implies that a person leaves his own state and 
places himself under the jurisdiction of a for- 
eign power, that his destination is widely dis- 
tant from the mother country, and that he is 
one of many who are doing the same thing. 
Immigration is obviously the same thing as emi- 
gration, however we define the latter, viewed 
from the standpoint of the country which re- 
ceives persons from other lands. 

History. The movement of tribes and races, 
some account of which will be found in the 
article Migeations, is one of the chief features 
of history from the earliest times. On the other 
.'II is a comparatively modern 

p iT is a movement of individuals 

rather than tribes and communities, and while 
it may assume vast proportions, the initiative 
proceeds from individuals. The history of emi- 
gration in this sense really begins with the dis- 
covery of America, particularly with the estab- 
lishment of English colonies on the ilorth Ameri- 
can continent. Though the Spanish power was 
planted in South Arr'iorica and about the Gulf 
of Mexico much earlier, the Spanish administra- 
tion was monopolistic in the extreme and did 
not promote emigration to the New World. As 
all foreigners were excluded from the Spanish 
colonies, and no Spaniards permitted to betake 
themselves thither without special permission of 
the cro'wn, it will be understood that no con- 
siderable stream of immigrants flowed into them, 
tlor were the French more successful. As they 
copied in the New World the feudal privileges 
a.nd inequalities of the Old, the French colonies 
Dffered no refuge to the oppressed. In the period 
3f French rule in Canada France indeed poured 
forth or drove forth some of the best elements 
)f the nation in considerable numbers, but these 
vere Huguenots, to whom Canada was barred. 

; In marked contrast with these colonies were 
ihe English settlements in the New World. 
SVidely scattered, they offered to the Pilgrim in 
STew England, the Quaker in Pennsylvania, and 
ihe Catholic in Maryland freedom from the re- 
stnd^ons of. the Old World, while most of the 
colohfeb' ’Offered 'complete religious freedom to 


all comers. It was therefore to the North Ameri- 
can continent that the stream of emigration 
which had its principal sources in England and 
Germany flowed. During the brief period of 
Dutch rule on the Hudson there was some influx 
of Netherlanders, with whom were associated 
some Huguenot refugees, while the Swedish set- 
tlements on the Delaware were too ephemeral to 
leave many traces behind them in the popula- 
tion of the region. From central, eastern, and 
southern Europe there was no emigration in the 
eighteenth century ; nor did it assume consider- 
able proportions until the close of the nineteenth 
century. The numbers of such emigrants were 
very small compared with those of modern times ; 
precise records do not exist, but it may be re- 
called that in 1800, after at least a century and 
a half of occupation, the United States had a 
population of 5,308,483, and this fact may be 
contrasted with the immigration record for the 
10 years 1881 to 1890 of 5,246,616 persons, or 
nearly 5 millions in the 5 years 1905-09. 

Modern emigration begins in the nineteenth 
century, though its earlier years showed no 
marked increase on the shifting population dur- 
ing the preceding century, as is evidenced by 
the paucity of records. It was not until 1820 
that the first statistics on the subject, viz., those 
of immigration into the United States, were 
established, while until 1840 only 742,564 ar- 
rivals were recorded- In the meantime Aus- 
tralia had been opened up for settlement, but 
before the gold discoveries (1850) it had not 
attained a population of half a million souls. 
The potato famine in Ireland, the economic 
distress of Europe generally in the period of 
1845-50, and the discovery of gold in California 
and Australia stimulated an emigration far in 
excess of anything which had previously oc- 
curred. While the number fell off somewhat 
after 1860, it rose again after 1870 until it 
reached the highest point of the century in the 
early eighties. Until the close of the nineties it 
remained almost stationary. In the fi.rst decade 
of the twentieth century the volume of emigra- 
tion increased steadily from 487,918 in the fiscal 
year 1901 to 1,285,349 in 1907. In 1908 the 
volume decreased to 782,870, increasing again to 
1,041,570 in 1910. In the fiscal year 1913, 
1,197,892 persons emigrated to the United 
States. 

Difdculty of Measurement. Precise figures 
cannot be given, as the records of the ports of 
departure as well as those of arrival are not 
always to he had. From a statistical stand- 
point there are many obstacles to a perfectly 
accurate record, the chief being that of double 
counting. Emigrants return to their native land 
and again emigrate, which causes double count- 
ing at the ports of departure; while emigrants 
pass from one country into another, particularly 
from Canada to the United States, and this, 
together with the return of persons who have 
been in the country before, causes double coimt- 
ing at the points of arrival. These difficulties, 
which prevent perfectly exact measurements, 
such as the calculation* of an emigration rate 
for comparison with other phenomena of the 
population movement, do not impeach the testi- 
mony of all available records as to the general 
growth of emigration. The emigration figures, 
so far as they are recorded in the European 
countries, are "based upon such diverse elements 
that careful writers abstain from the attempt 
to" make a total. . Almost equally unsatisfactory 
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for comparative purposes are the records of the 
countries which receive immigrants. Some no- 
tion of the volume of emigration from Europe 
can be gained from the fact that from 1820 to 
1913 the records of the United States show 
30j982,114 arrivals. Other regions received com- 
paratively few immigrants until recent years. 
In 1870 the arrivals in the United States 
(387,203) far exceeded those of Canada, Brazil, 
Argentina, Uruguay, and Australia combined, 
which according to the records of those countries 
amounted to 108,772 persons, while in 1890 the 
arrivals in the United States (455,302) were 
less than those of the five regions above named 
(546,934) . For later years figures are not avail- 
able, as Canada has discontinued its statistics 
of immigration; but it may be stated in round 
numbers that from one million to a million and 
a half of persons leave Europe annually for 
foreign lands, about two-thirds of this number 
coming to the United States. 

Causes. No attempt to summarize the causes 
of emigration in a single phrase can be success- 
ful. They are as numerous as the motives which 
determine conduct. At one time it is the spirit 
of adventure which calls men forth to seek 
their fortunes in the unknown. This is pecul- 
iarly the case with the gold seekers, whether 
they followed the Spanish arms to the conquest 
of Mexico and Peru, or flocked to the mines of 
California and of Australia, or in our own day 
bear the hardships of an arctic climate in the 
Klondike and at Nome. Religious oppression 
has been a powerful element in causing emigra- 
tion, as illustrated in our own early history, 
and to-day in the influx of Russian and Ruma- 
nian Jews. Crop failures, like the potato famine 
in Ireland, and industrial depression at home, 
are potent factors in determining men to emi- 
grate. The hope of economic betterment, the 
attraction of cheap land, and the prospect of 
becoming landowners, the solicitation and repre- 
sentations of friends or relatives who have pre- 
ceded them — in short, an infinite variety of 
circumstances may have a deciding influence. 

The Loss by Emigration. While emigration 
may usually be assumed to imply a loss of 
population, opinion is by no means unanimous 
that such a loss is an evil. Increasing popula- 
tion may or may not he a national gain. In 
certain regions there can be no doubt that in- 
crease tends to ovn-po['iiljui'"'n. but this cannot 
be asserted of Europ(' generally. It is, however, 
pointed out that emigrants are, as a rule, grown 
men in the active years of life. In fact, of the 
arrivals in the United States in 1910-11, 80.9 
per cent were adult males between the ages of 
14 and 46, while in the population at large there 
were in 1910 only 50.8 per cent between the 
ages of 14 and 45. Emi^ation means a loss 
of able-bodied workers. How great is the loss? 
Various attempts have been made to estimate 
this. One method, that of the celebrated Ger- 
man statistician Engel, reckons the value of an 
emigrant by the cost of his education and rear- 
ing. Othev writers insist that his value should 
be reckoned' by his productive capacity, and 
cl^ini that either the annual income of a labor- 
ing man, or at', least the excess of his production 
dver Ms pdrsotial consumption, should he taken 
as a basis for calculating the capital which such 
income repres<^Uts. Results' will vary according 
to circumstances and methods of calculation, 
but they vary from a capitalized value of $200 
to $2000 per head; which with an emigration of 


100,000 persons would mean an annual loss of 
$20,000,000 to $200,000,000. Considerable as 
these figures are, they shrink into insignificance 
when compared with the national wealth of 
Austria-Hungary, or even of Italy or Russia, the 
only countries which furnish an annual emigi'a- 
tion of 100,000 persons. Moreover, it is not 
universally conceded that these calculations are 
right in principle, that men as such have a 
value to the community which represents a 
capital sum. 

Still, if emigration is regarded as a positive 
loss, it must, on the other hand, be granted that 
it has compensation in helping build up new 
markets for the mother country. Further, re- 
turning emigrants are likely to bring with them 
a considerable amount of capital, and, what is 
more important, new methods of work and new 
standards of consumption, that react powerfully 
upon the economic and social life of their native 
communities. In short, the conditions which 
surround emigration are so complex that any 
general rule of its value or harmfulness to the 
mother country must be so guarded as to be 
practically valueless. 

Relation of the Government to Emigra- 
tion. The attitude of the state towards emigra- 
tion has been influenced not so much by economic 
considerations as by political and sentimental 
motives. It has ranged from positive encourage- 
ment to absolute indifference and positive opposi- 
tion. The attitude of governments has been 
greatly influenced by the possession of colonies 
or by their absence. Whenever the state has 
had distant colonies, it has sought to direct the 
stream of emigration to them and has offered 
particular inducements to intending colonists. 
Before the establishment of self-government in 
the Australian colonies Great Britain organized 
in 1837 a board of colonization commissioners, 
succeeded in 1840 by the Colonial Land and Emi- 
gration Board, whose; chief function was to pro- 
vide emigrants for the colonies by spreading 
information and by assisting emigrants with 
passage money. France in like manner provides 
special cnconr<ig(‘ merit for French settlers in 
Algeria, and (ierrnnny is entering the same path 
as respects its possessions in Africa. Coloniza- 
tion societies with the support of the govern- 
ment authorities offer another opportunity for 
the state to show its interest in promoting 
emigration. 

States which have no colonies of their own 
have either sought to discourage emigration or 
have remained indifferent to it. In the early days 
of the last century emigration was an offense 
against the law in many countries of continental 
Europe. Such restrictions have long since passed 
away and were succeeded by complete indiffer- 
ence, emigration becoming a private matter 
which the state had to tolerate, but in which it 
took no part. The movement has, however, 
reached such proportions that most of the Euro- 
pean states have passed laws designed to protect 
intending emigrants and to prevent reckless emi- 
gration. Such laws exist in England, in Bel- 
gium since 1876, Switzerland since 1888, Italy 
since 1889, Germany and Austria since 1897, 
These laws have many features in common. The 
maritime nations prescribe rules for the trans- 
portation of emigrants and establish , inspecting 
officers to carry them out. These rules extend 
to tlie fitness of the vessels employed, their sea- 
worthiness, their facilities for caring for emi- 
grants, feeding them, and providing suitable 
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medical attendance. They also prescribe rules 
for the sanitary inspection of vessels, the ex- 
clusion of persons suffering from contagious 
diseases, and kindred matters. 

A second feature of these laws relates to 
immigration agents and the *• “ con- 
tract. In all the agent requi’ ■ : . ■ of 

s®me government authority for the prosecution 
of his business and is required to give bonds 
for Ms faithful observance of the law. He 
renders himself liable to fine or imprisonment 
by any false pretenses. In general these laws 
prescribe that the contract between the ^ent 
and the intending emigrant must be in writing. 
As an illustration of the scope of such laws, 
it may he noted that in Germany any contract 
which contemplates the payment of the passage 
money after arrival is illegal, and that no con- 
tract can be entered into in which a foreign 
state or society pays any part of the passage 
money. In Switzerland contracts must be^ in- 
dividual, and no agreement to furnish a given 
number of emigrants is valid. 

A third feature of such legislation is the 
establishment of official bureaus of information 
for intending ' - h is a special fea- 
ture of the ‘ I?'". . ■ legislation, such 

officers to give no advice either for or against 
emigration, but to furnish the fullest possible 
authentic information upon any questions con- 
cerning foreign countries and transportation 
thereto which may be put to them. Such offices 
are intended as a corrective of the naturally 
glowing accounts furnished by interested agents, 
who, however strictly prohibited by the law 
from giving false information, cannot readily 
resist the temptation to increase their business 
operations. 

Consult: Mayo-Smith, Emigration and Immi- 
gration (Hew York, 1890); Philippovich (ed.), 
Auswanderung und Auswanderungspolitik in 
Deutschland (Leipzig, 1S92) ; Commisariato 
delV emigrazione e coJoniei vols. i— iii (Home, 
1903-08) ; Joseph y. Die deutsehe iiberseeische 
Ausivanderwng seit 1871 (Berlin, 1912) ; Bouvd, 
Treatise on the Latvs Governing the Exclusion 
of Aliens in the United States (Washington, 

1912) ; Pairchild, Immigration a World Move- 
ment and its Americam- Significance (New York, 

1913) ; Jenks and Lauck, The Immigration 
Trohlem (3d ed., ib., 1913) ; Johnson, The His- 
tory of Emigration from the United Kingdom 
to Korth America, 1763-1912 (London, 1913). 
Works which treat the subject from the stand- 
point of immigration are cited under that head. 
See CoLOHY; Immigration; Migration. 

EMIGrRES, a'm^'grS.' (Fr., p.p. of 6migrer, 
from Lat. emigrare, to emigrate) . The name 
given to the Royalists who fled from France 
during the Revolution of 1789. After the dis- 
turbances at Paris and the taking of the Bastille 
(July 14, 1789), the princes of the royal family 
departed from France with a numerous follow- 
ing of the French nobility. In the autumn of 
the same year an even larger number took 
flight, and the climax was reached in 1791, at 
the time of the adoption of ' the* new constitu- 
tion. Nobles, prelates^' priests, and monks 
crossed the frontier into Germany, Holland, and 
^Switzerland, and even penetrated in large num- 
bers as far *as Italy. The flight of so rriany *of 
nobility brought suspicion on the King "and 
few who remained, and did more than 
sl^f^ing else to make the position of the King 
si^^l-^eonstitutional monarch untenable. The 
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emigres, in fact, did incalculable harm to France, 
not only by leaving their country at a time^ of 
grave crisis and danger, but also by plotting 
with her enemies at a critical moment and thus 
exasperating the Republicans.^ A court formed 
itself round the Bourbon princes at Coblenz ; 
a government, with ministers and a tribunal of 
justice, was established, and communication 
was kept up with all the foreign courts un- 
favorable to the Revolution. XJnder the com- 
mand of the Prince of Conde a coiq^s of emigres 
was formed, which attached itself to the force 
of the Duke of Brunswick, gathered at Coblenz. 
The result was that the severest laws were now 
put in force against the emigres. Their lands 
were confiscated, and the penalty of death was 
proclaimed against any one who should support 
or enter into communication with them; 30,000 
of the nobility were placed on the list of 
emigres and exiled forever from the soil of 
France. Not until after the failure of their 
attempt to land at Quiberon in 1795 did they 
abandon all thoughts of penetrating into France 
by force of arms- Conde’s corps, after the 
Peace of Luneville (1801), was obliged formally 
to disband, and its leader sought an asylum in 
Russia. Between October, 1792, and the disso- 
lution of the Convention more than 300 laws 
had been passed against the emigres and their 
relatives. Their relatives were formed into an 
ostracized class, deprived of civil rights, obliged 
to live under police supervision, liable to a 
number of special fines and taxes. At the be- 
ginning of the Revolution the emigres had all 
been nobles and traitors to France, but by 1795 
this was not the case. In 1797 the Directoi'y 
stated the number of Emigres on the lists to 
be 120,000, half of whom were known to be in 
France, and, in 1796, 300,000 of their relatives 
were on the proscribed lists. .The reasons for 
this harsh treatment lay especially in the fact 
that the confiscated property of the 4migr^s 
was the security for the assignats and thus the 
financial basis of the Republic. Vast interests 
(h-p- nd' Cl upon the exclusion . laws. Already 
lie Directory (q.v.), however, many 
4migr4s had endeavored to ol)tain permission to 
return to France. The general amnesty pro- 
claimed by Napoleon as First Consul (1799) 
was therefore, joyfully hailed by the greater 
portion of the ci'iign's. however, did not 

return until after the downfall of Napoleon. 
Dignities, pensions, and offices were then show- 
ered upon these faithful adherents of the 
Bourbons; but, according to the Charter of 
1814, they* were unable to recover either their 
estates or their privileges- Finally, un^er the 
VillMe ministry, those who had lost their land 
estates received a compensation of 30,000,000 
francs yearly, based on a capital of 1,000,000.- 
000 francs. This was by the Law of April 27. 
]h23. After the July revolution, howewer, tlje 
grant was withdrawn. Consult : Saint-Gervais, 
Histoire des emigres frajicais depuis 1789 
jusqu’d 1828 ^ vols*, , Paris, 1828); Morae- 
StepheiLS, History ojf the French Revolution 
(London, 1891); Daudet, Histoirr dr 
tion Coblenz, 1789-1793 (Paris, ]S89;, aiiJ 
emigres et la seconde coalition, 1797-1800 (ib., 
1886) ; Comte T. G. de LallyrTollendal, Defense 
des^ 4migr4s frauQais (ib., 1797) ; A. Sorel, 
Ij^Europe et la revolution frangaise (ib., 1903) ; 
Forneron, Histoire generate des 4migr4s (3 
vols., ib., 1884-90). See France. 

fiMILE OTT' DE li’fiDUCATIOlT, tS5 



EMXLIA 


emutent eomaiijt 


6gg 


de l§.'du'ka'sy5N'. A socialistic and didactic 
treatise, in the form of a romance, by Jean 
Jacques Rousseau (1762). 

EMUjIA, a-mel'ya. A division of north 
Italy, comprising the provinces of Bologna, 
Ferrara, Forli, Modena, Parma, Piacenza, Ra- 
venna, and Reggio nelF Emilia (Map: Italy, 
C 3). Area, 7993 square miles. Pop., 1901, 
2,477,697; 1911, 2,740,316. Prior to its in- 

clusion in the Kingdom of Italy, in 1860, it 
consisted of the former duchies of Parma and 
Modena and the papal Romagna. The name is 
derived from the Via Emilia, a highway which 
traverses the district and was built by the 
censor ^Emilius Lepidus (186 b.c.) to connect 
with the Via Flaminia, or great northern road 
from Rome. 

EMIL'IA. The wife of lago and maid of 
Desdemona in Shakespeare's Othello, who un- 
masks her husband and is killed by him. 

EMILIA GALOTTI, &-mePya ga-l6t't§. A 
tragedy by Lessing, produced in 1772. The plot 
is taken from the Roman story of Virginia, 
whose name Lessing first intended to give to 
the play. 

EMILIA VIA. See Emilia; JBJmilian Way. 

EM'ILY. The pretty niece of the retired 
sailor Peggotty, in Dickens’s David Copperfield, 
better known by her uncle’s affectionate diminu- 
tive for her name. Little Em’ly. 

EMIlJTElsrCE (Fr. Eminence, Lat. eminentia, 
from eminere, to jut forth, from e, out + 
minere, to jut). A title applied in the later 
period of the Roman Empire to the emperors 
and afterward to the higher officials of the Em- 
pire. Gregory the Great authorized its applica- 
tion to the higher dignitaries of the church. It 
was restricted in 1630 by Urban VIII to cardi- 
nals, the three ecclesiastical electors of the 
German Empire (the archbishops of Treves, 
Mainz, and Cologne), and the Grand Master of 
the Knights of St. John. With the disappear- 
ance of the latter two classes, the title has come 
to be applied to cardinals only. 

^MINEirCE GEISE, i'mS'EaNs' grdz, h’ 
(Fr., the gray cardinal). The nickname given 
to the Capuchin Francois Leclerc du Tremblay 
(Father Joseph), the confessor .of Cardinal 
Richelieu. (See Eminence Rouge.) A paint- 
ing by G4r5me represents him descending the 
palace stairway of his master, greeted by an 
obsequious throng in front and followed by 
hostile gestures, to both of which he pretends 
to give no heed. It was acquired by the Boston 
Museum of Fine Arts in 1903 for $16,000. 

^JMIlSrEErCE BOXJGE, r^zh, L’ (Fr., the fed 
cardinal). A popular nickname of Cardinal 
Richelieu, from his scarlet robes. 

EM^INEFTT DOMAIIT. In modem public 
law, the right of the sovereign to appropriate 
the property of the subject for public purposes. 
This right "is an incident of sovereignty and 
not of the paramount title which, under the 
feudal system of land tenure in England and 
elsewhere, the state enjoys. It has no affinity, 
therefore, with the state’s right of escheat on 
failure of heirs, and of forfeiture for treason 
or felony, w’-hich, whether tenure does or does 
not exist in a given jurisdiction, are survivals 
of the feudal relation of lord and tenant. EmL 
nent domain is more nearly allied to th6 state’s 
right to take the property of its subjects or 
citizens by taxation, and in the exercise, of the 
wide range of public .functions comprehended 
VoL. VII.— 45 


under the police power. It differs from the 
power of taxation in the fact that the latter 
always involves the notion of the equal distri- 
bution of a public burden among a number of 
persons, and from the exercise of the police 
power in that eminent domain contemplates 
the taking of property for use, and not its 
destruction, in the public interest. Neither can 
the exercise of this power, however arbitrarily 
made, be described as confiscation, as it is ( 1 ) 
always exercised under forms of law, (2) for 
the public good, and (3) in practice, at least, 
by making compensation for the property taken. 
Though usually applied to real property, the 
right of eminent domain extends equally to 
personal property. Though the term is of 
foreign origin and found its way into our law 
through its employment by Grotius, Vattel, and 
certain English jurists, and though it is every- 
where recognized as an attribute of sovereignt}’^ 
it is nowhere else in such common use as in the 
United States. This is doubtless due to the 
restraints upon the exercise of the right pro- 
vided by our constitutional system, which have 
resulted in an elaborate judicial commentary 
upon its nature and the methods and conditions 
on which it may be exercised. Since it relates 
to the exercise of the sovereign power, it is in 
legal theory completely unfettered in those 
nations in which the sovereign power is wholly 
committed to the government. In such states, 
if compensation be made for property taken 
imder the exercise of this right, it is as an act 
of grace and not of legal obligation. Thus, 
while in fact the British Parliament always 
provides for making due and reasonable com- 
pensation to the owner of property so taken, 
it is not bound to do so, nor does the validity 
of the exercise of the power in a given case de- 
pend at all on such provision, 

Blackstone, it is true, argues that the right 
of the subject to compensation is a common-law 
right, and that the legislature can do no more 
than compel the owner to alienate his land for 
a reasonable price; but Blackstone wrote with- 
out adequate knowledge of the powers of Parlia- 
ment. The statement is strictly true of the 
exercise of the power of eminent domain in 
most of the United States; but this is due to 
the existence of constitutional provisions by 
which the power of Congress and of the State 
legislatures is restricted, and not ta any gen- 
eral rule of the common law. 

The right of eminent domain resides in the 
several States of the United States as an in- 
cident of their sovereignty, and it is one of the 
implied powers vested in C'^pgK -■= by the, Consti- 
tution. The restriction of Consti- 

tution upon its exercise by Congress is in the 
clause which declares that no person shall be 
"'deprived of life, liberty, or property without 
due process of law”; and that private property 
shall not “be taken for public use without just 
compensation”' (Amendments, Art. V). The 
Fourteenth Amendment provides that no State 
shall “deprive any person of life, liberty, or 
property without due process of law.” Whether 
this restricts the States in exercising the power 
of eminent domain has not been decided, but all 
the States except North Carolina have bound 
tbeir legislatures by similar constitutional pro- 
visions, many of tbe States requiring that com- 
pensation shall be made in advance. It may 
therefore be regarded as a part of the constitu- 
tional law of the United States that no person 
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can lose his propertj' by eminent domain except 
it be taken (1) for public use, (2) by due 
process of law, and (3) for just compensation. 
The courts will declare unconstitutional and 
void any act of Congress or of a State legislature 
which transcends tnese restrictions. 

The phrase ‘^‘public use” has been liberally in- 
terpreted by the courts. It is held to include 
not only public improvements carried on di- 
rectly by the State, as the construction of 
harbors, canals, fortifications, the erection of 
lighthouses and other public buildings, etc., but 
also private or quasi-public enterprises in which 
the public have an interest, as railroads, ferries, 
turnpikes, bridges, mills, etc. In the latter class 
of cases the State may act through a corpora- 
tion or individual, acting as its agent, and it is 
no objection to the exercise of the power that it 
involves gain or is sought for purposes of gain 
by such agent. 

As to what constitutes “due process of 
in such cases there is some difference of opinion. 
The usual procedure is hy condemnation pro- 
ceedings, the course of which is determined by 
general law. These are instituted, like any 
equity suit, by petition presented to a court of 
competent jurisdiction, and hearings may be 
had, either by the court or before a master or 
referee appointed for the purpose. The final 
step in such a proceeding is an order of con- 
demnation and award, which is binding like any 
other judicial decree or judgment. But the 
legislature may substitute any other process, 
no matter how summary, provided only that 
notice of the proceedings is given to the owner 
of the property to be taken. 

Just compensation means payment of the full 
value of the property taken or of any interest 
therein, whether present or future, vested or con- 
tingent. There has been some conflict of au- 
thority as to whether the flooding of lands or 
the construction and operation of an elevated 
railroad to the detriment of adjoining owners 
constitutes a “taking” of property within the 
sense of the constitutional provision, but the 
later and the prevailing view is that the owner 
is entitled to compensation in such cases. But 
for merely consequential damages resulting from 
public works, he must usually look for relief to 
other provisions of law or to the legislature. 

Consult: Kent, Commentaries on American 
Law; Mills, Eminent Domain (2d ed., St. Louis, 
1888) ; Lewis, Eminent Domain (2d ed., Chicago, 
1900) ; Randolph, Eminent Domain (Boston, 
1894) ; Cooley, Treatise on the Constitutional 
Limitations which Rest upon the Legislative 
Power of the State (7th ed., ib., 1903) ; Thayer, 
Cases in Constitutional Law (ib., 1894). See 
Sovereignty; Tax; Police Power. 

EMIHESCU,^ 5.-me-ng^sk^, Michael ( 1850- 
89 ) . A Rumanian poet and publicist. He was 
born near Botoshani, Moldavia, and was edu- 
cated at the universities of Vienna and Berlin,, 
where he became imbued with Schopenhauer’s 
philosophy. After his return to Rumania he 
successively became librarian at the University 
of Jassy and editor of the conservative paper 
Timpul, in Bucharest. He published his most 
accomplished poems in the periodical Convor- 
hiri literare (Literary Conversations), the organ 
of the society Junimea (Youth). During the 
later part of his life he was insane. In Ms 
poems, which treat of a great variety of sub- 
jects — ^political, social, and , religious — and 
wMeh afford an insight into the deep emotional 


experiences of the author, Eminescu reveals 
himself as the greatest lyricist of ^ Rumania. 
Among his finest productions are his sonnets 
and his political satires. His poetical pro- 
ductions are characterized by^ plasticity of ex- 
pression, reverence of the national past, and a 
spirit of lofty pessimism. The first edition of 
his collected works was published at Bucharest, 
under the title Poesii in 1884 (6th ed., 1892). 
Several of his poems have been translated into 
German by Carmen Sylva and others. Consult 
Bogdan, “Metrik Eminescus,” in Jahreshenchte 
des Instit. fur Rumdn. Sprache, vol. xi (Leip- 
zig, 1904), and Scurtu, E. Leben und Prosa- 
schriften, vol. x (id., 1904). 

EMIH PASHA, a'm^n pa-sha' (1840-92). 
An African explorer and governor in the Egyp- 
tian Sudan. He was born at Oppeln, Prussia, of 
Jewish parents, his real name being Eduard 
Sehnitzer. He studied at Breslau, Berlin, and 
K.*-t h.r-h. r_r. taking his degree in medicine. He 
went to Turkey in 1864, where in the following 
year he received an appointment as quarantine 
and medical officer in the Turkish army, and 
in 1875 he removed to Egypt, where he became 
government medical officer of the Egyptian 
army in the Sudan under the command of Gen- 
eral Gordon. In 1878 he was appointed by 
General Gordon Governor of the equatorial 
provinces in the southern Sudan, with the title 
of Bey. Emin proved himself an able admin- 
istrator, and in two years the provinces, which 
had hitherto been a source of expense to the 
Egyptian government, became self-supporting. 
He personally conducted exploring expeditions, 
adding greatly to the geographical knowledge 
of Central Africa and securing valuable collec- 
tions of botanical and zoological specimens. 

After the revolt of the dervishes under the 
Mahdi in 1881 he was completely cut off from 
Egypt and the rest of the world, but was able 
to maintain himself and keep the^ provinces 
under his control. While he was still isolated 
from the civilized world, he was made a pasha 
by the Egyptian government (1887). In the 
following year he was rescued by an expedition 
led by Henry M. Stanley, who tried in vain to 
induce Emin to return with him to Egypt; but 
the Pasha would not leave his people, to whom 
he was devoted. In the following year, how- 
ever, influenced by representations of the der- 
vishes, the provinces rose in revolt, and Emin 
was deposed and imprisoned. On being released 
he reluctantly left the country and, v( ( iirniiiii lo 
Egypt, resigned his office. A year Inter i^lSOO) 
he entered the service of the German East 
Africa Company and accompanied Dr. Stuhlmann 
on an expedition to Central Africa. It was 
while engaged in this work, which he prosecuted 
with heroic energy in spite of almost extinct 
eyesight, that he was assassinated by two Arabs. 
Consult: Buchta, Der Sudan unter dgyptischer 
Herrschaft ‘(Leipzig, 1888) ; Stanley, In Dark- 
est Africa (New York, 1890) ; Schynse, Mit 
Stanley und Emin Pascha durch Deutsch-Ost- 
Africa ( Cologne, 1890) ; Schweitzer, Emin 
Pascha (Berlin, 1898) ; P. Rei chard, Emin Pascha 
(Leipzig, 1891); Vita Hassan, Die Wahrheit 
ilber Emin Pascha (Berlin, 1895) ; G. Oasati, 
Ten Years in Equatoria and the Return with 
Emin Pasha (London, 1898) ; E. Stuhlmann; 
Mit Emin Pascha ins Hem von Africa (Berlin, 
1894) ; C. Peters, Die deutsche Emin Pascha Ex- 
pedition (Miinchen, 1891) ; Emin Pasha; Eine 
Sammlung von' Reisehriefen u.s.w., ed. by Gl 
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Scheinfurtb and F. Ratzel (Leipzig, 1888); 
Emin Pasha in East Africa (London, 1898). 

EMIR, or Ameer, e'^nier or a-mer'^ (Ar. ’a^nir^ 
prince, from 'amara, to be prince^ Ar. pi. Umara, 
leader, commander, in Greek transcribed ’Aju-ep, 
or ^ApLpds, Lat. amwatus, amiraliuSy 
whence the word admiral, etc.; in Persian pro- 
nunciation often abbreviated to Mir). A title 
given in Central and western Asia and northern 
Africa to independent chieftains, and actual or 
si^pposed descendants of Mohammed through 
his daughter Fatima. The latter are nominally 
members of the first four social orders, but have 
few special privileges except the right to wear 
turbans of green, the Prophet’s color. The num- 
ber claiming this descent is considerable, but 
they are often beggars. The leaders in the 
earlier religious wars of the Mohammedans 
had the title of emir, and it was borne as a 
title of nobility by several families of high rank 
— as, e.g., the first heads of the Ommiada of 
Spain. As a title the word is used with others 
to denote distinct offices, such as 'Amir al-Mu' 
rninin, ‘prince of the faithful,’ a title of the ca- 
liphs. 'Amir al-Muslim%n, signifying the same 
thing, was a title adopted by the Almoravides. 
^Amir el- Umara', ‘prince of princes,* was the 
title of the first minister under the caliphs and 
the East Indian Moguls, who united in his own 
person the highest civil and military dignities. 
It is now the title of the governors of different 
provinces. The Turkish master of the horse is 
styled 'Amir ahhur; the standard bearer, 'Amir 
al ^Alamj and the leader of the caravans of pil- 
grims to Mecca, 'Amir al-Hajj. 

EMISSION THEORY OF LIGHT. See 
Light; Newton, Sir Isaac. 

EM^MA, Ad]?:laide Wiliielmina THiiiRiiSE 
(1858- ). Queen regent of the Netherlands 

from 1890 to 1898, She was born at Arolsen, 
Germany, the second daughter of Prince George 
Victor of Waldeck. She was married to King 
William III of Holland, Jan. 7> 1879, by whom 
she had one daughter, Queen Wilhelmina of 
Holland. After the death of William III (Nov. 
23, 1890) she conducted the i.-fcil the 

accession of her daughter to i'-‘ i- r’.‘, Sept. 
6 , 1898. She took an active interest in chari- 
ties, cspcciallv hospitals for consumptives. 

EMMAN'IIEL, or IMMANUEL (Heb., God 
is with us ) . A name occurring in Isa. vii. 14 
and viii. 8 and referred to with a special ap- 
plication to Jesus in Matt. i. 23. The historical 
connection of the name is as follows: Ahaz, 
King of Judah, stood in fear of a threatened 
siege of Jerusalem by Rezin, Kin^ of Damascus, 
and Pekah, King of Israel. Isaiah tells Ahaz 
not to fear and assures him that the threatened 
invasion will never come about; and as a sign 
for this he, unasked, says that a ><iung 
will bear a son ■wffio will be cal ltd hrnnarnul, 
and who, while quite young, will witness the 
destruction of both kiners. >lost inodt^rn «cliolars 
see in the name no reference to Jeaus and main- 
tain that the context precludes* the interpreta- 
tion’ put upon the passage by Matthew. Just 
who the young woman was is a mooted question. 
By some she is ‘identified with the wife of Ahaz 
« — ^the child would then be Hezefciah; bv others 
with the wife of the prophet; by still others 
the young woman ' is supposed to'^ be indefinite 
and' the word to mean any young 'woman. Con- 
sult: Porter, ‘‘A Suggestion Regarding Isaiah’s 
Immanuel,” in Journal of Biblical JAterature, 
volbxiv, pp, 19-ffi (Bostan; L895);. Cheyne, In- 


troduction to the Booh of Isaiah (New York, 
1895) ; Duhm, Das Buck Jesaia ( 2 d ed., Got- 
tingen, 1902); Marti, Jesaia (Tubingen. 1900); 
Box, The Booh of Isaiah (New York, 1910). 

EMMANUEL COLLEGE. A college of 
f*' ‘ T liver sity. It was founded in 1584 

' *• *■ Mildmay, sometime Chancellor of 

the Exchequer under Queen Elizabeth, for a 
master and 13 fellows. Prom the first it was 
a “nursery of Puritanism,” as Laud called it, 
a number of those emigrating to America in the 
first half of the seventeenth century being of 
this college. The most noted, John Harvard, 
gave ^his library and half his fortune to the 
American college which hears his name. There 
were, in 1913, 13 fellowships, 28 scholarships, 
besides exhibitions and prizes. There were 122 
undergraduates in the same year. The college 
has the presentation of a number of livings and 
schools. Among noted men who belonged to the 
college are Archbishops Sancroft and Cudworth, 
who were masters of the college; Sir Williaon 
Temple, Samuel Parr, and Bishop Hall. Con- 
sult E. S. Shuekburgh, Emmanuel College (Lon- 
don, 1904). 

EMMAUS, Sm^ma-us (Gk. ’E/tg-aoiis, Emma- 
ous). A village referred to in Luke xxiv. 13, 
as located^ “threescore furlongs from Jerusalem.” 
The identification of its site is much disputed. 
1 . Tlie early traditional location is the Emmaus 
(the modern 'Amwds, about 15 miles west by 
north of Jerusalem, near the old Roman road to 
Jaffa), where Judas Maccabasus won Ms great 
victory over the Syrian general Gorgias ( 1 Macc, 
iii. 40, 57; iv. 3—25) and which Baccliides later 
fortified (1 Macc. ix. 50). In Roman times it 
was the capital of one of the 10 top archies into 
which Judaea for a while was divided (Pliny, 
Hist. Hat., V, 14, 70; Josephus, IFars, III, iii, 5^, 
gives a different list, which totals 11 ; both 
lists, however, include Emmaus) . From the time 
of Julius Africanus (third century) it was given 
the name of Nicopolis, for what reason, however, 
is not definitely known (consult Schiirer, His- 
tory of the Jeiaish People, Eng. trans., I, ii, 253, 
note; II, i, 157, 159, note) . The distance of this 
place from Jerusalem makes ii irri').)--ibh'. ifi spite 
of its name, to consider it the \illjigi. referred 
to by Luke. 2 . From the twelith or fourteenth 
century a later tradition has located the site 
at the modern village of Bl-Kubebeh, some 60 
fuibmir'i iionhwo-^i from Jerusalem, on the road 
to Lydda. In favor of this location is the dis- 
tance, to which may be added the fact that in 
1099 AJ). the Crusaders found the name Castellum 
Emmaus attached to the place, and in laying 
the foundations of their church cut through an 
older, probably Byzantine, building. (Consult 
Sanday, Bacred Bites, p. 92.) 3. Josephus tells 

us that after the Jewish War Titus planted a 
colony of 800 veterans at a village called Em- 
nxaus, 30 stadia from Jerusalem {Wars, viii^ 
yi, 6 ). Recent opinion seems to be inclined to 
identify this village with the modern Kaloniyeh, 
some 35 furlongs from Jerusalem; on the road 
io Jaffa. In its favor i-, the evidence borne by 
the name to the colonizing of the |)lace, just 
as Lejjun, the modern name of Megiddo, is 
derived from the fact that a Roman legion was 
stktioned ther^ (cohsult Sanday, Bacred Bites, 
p. 30). As between these two latter sites, 
it. may he impossible definitely to decide, 
though either of them is more probable than the 
first of the three. Conder’s identification with 
the modern Khamasah, some 70 furlongs souti* 
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west of Jerusalem, has a similarity of name 
and distance, but lacks any evidence from early 
literature. Consult: Schurer, History of the 
Jewish People (Eng. trans., 5 vols., New York,^ 
1896); Sanday, Sacred Sites of the Gospels 
(Oxford, 1903) ; and the Bible Dictionaries. 

EMlilEiSr^AGOGTJES (from Gk. epfiyjpaj em~ 
mtna, menses, from iv, en, in -{- firiv, men, month 
-h d 7 w 76 ?, agogos, leading, from a'^eiVy agein, to 
lead). Medicines intended to restore, or to 
bring on for the first time, the menstrual flow 
in women. Menstruation temporarily arrested 
by cold, shock, etc., may be restored by warm 
hip baths, or sitz baths, hot mustard foot baths, 
and hot drinks at night. Indirect emmenagoguea, 
such as iron, -quinine, strychnine, manganese, 
cod-liver oil, etc., act by toning up the nervous 
system and combating ansemia. Fresh air, out- 
door exercise, and sea bathing are often effica- 
cious in the same way. Direct emmenagogues 
act as local stimulants to the uterus. They 
are very numerous. The most common are 
ergot, savin, tansy, asafoeteda, rue, apiol, and 
myrrh. Purgatives such as aloes are useful ad- 
juncts in the treatment of this condition. See 
Menstetjation’. 

EMICENBUTGEN, em'men-ding-en. A town 
in Baden, Germany, on the Elz, 9 miles north 
of Freiburg. Two modem churches, the Kat- 
haus, and statues of the margraves Jakob III, 
Karl II, and Prince Bismarck are among its 
principal features. It has breweries and manu- 
factures of silk, leather, photographic supplies, 
thread, machinery, art objects, bricks, rope, 
paper, tobacco, and cigars. It works stone quar- 
,ries and has a trade in sea grass, wood, hemp, 
tobacco, and cattle. Crowning a hill 3 miles 
to the west are the extensive ruins of the Hoch- 
burg fortress, dismantled by command of Louis 
XTV in 1689, and now used as an .'.gru ’.il( ii'-.il 
school. Pop., 1900, 6202; 1910, &J79. 

EM'MENSITE. An explosive produced by 
dissolving picric acid in nitric acid and mixing 
the crystals obtained with a nitrate, such as 
ammonium nitrate. 

EMMENTHAL, §m'm$n-t'al. An Alpine val- 
ley in the Canton of Bern, Switzerland, one of 
the most picturesque and fertile in the country 
(Map: Switzerland, B 2 ). It is about 25 miles 
long, 10 to 12 miles wide, and is traversed by 
the Grosse Emme and the Ilfis rivers. It raises 
a fine breed of cattle. The chief town in the 
valley is Langnau (q.v.). ' 

EMMER. See Spelt. 

EMMERAEC, 6 m'mer-am, or EMlVtERAN, 
Saint (? — c.715). A South-German missionary, 
of a noble family of Aquitaine. He may have 
been Bishop of Poitiers. He had determined 
to convert the pagans of Pannonia, but was 
prevailed upon by the Bavarian Duke Theodo 
to labor in Bavaria. After rendering effective 
services there as a missionary during a period 
of three years, he undertook a pilgrimage to 
Borne, but was slain (according to legend on the 
22d of September — now his festival; in 715 ac- 
cording to the best authorities; but before 696 
.or as early as 652 according to others) within 
a. short distance of Regensburg by the son of 
the Duke, to avenge his sister’s dishonor, which 
had been unjustly imputed to Emmeram. ' He 
was buried: at Regensburg, where he had es- 
tablished an abbey, and where the abbey church 
hearing his name was built in the thirteenth 
century. His relics are shown there each year 
on the <22d of September. 


ElOCERAEr, gm^mer-^n, Eusebius. See 
Daumee, Geobg Feiedrich. 

EMMERICH, gm'mer-iK. A town in the 
Prussian Rhine Province, on the right bank of 
the Rhine, about 57 miles northwest of Dussel- 
dorf and 5 miles from the Dutch frontier (Map: 
Prussia, B 3). The streets are broad and clean 
and the houses distinctly Dutch. Two of its 
churches are worthy of notice — ^that of St. 
Aldegund, a handsome Gothic edifice of the 
fifteenth century, and the Munster or church 
of St. Martin, with a fine crypt, a tower of the 
fifteenth century, carved choir stalls, and the 
shrine of St. Willibrord, with a golden casket 
of the eighth century. The town owns its gas 
and water works and has manufactures of 
liqueurs, chocolate, chemicals, leather, pianos, 
brushes, hosiery, oleomargarine, machinery, oil, 
vinegar, soap, cigars, and tobacco. Its river 
trade is considerable, consisting largely of 
produce, cattle, and Rhine salmon. Pop., 1900, 
10,517; 1910, 13,418. Emmerich dates from the 
seventh century. In 1233 it came under the 
dominion of the counts of Geldern, by whom it 
was raised to the rank of a city, but in 1402 
it passed to Cleves. In 1407 it belonged to the 
Hanseatic League and is believed to have con- 
tained then a population of 40,000. It subse- 
quently shared the fortunes of the Duchy of 
Cleves. 

EMMERICH, Anna KAthabina (1774- 
1824). A German nun and visionary. She was 
born in Westphalia and from 1803 to 1811 lived 
at the Augustinian monastery of Agnetenberg, 
near Diilmen. Like Veronica Juliani, Maria 
von Mbrl, and others, she was believed to have 
been stigmatized and was particularly celebrated 
for her revelations and ecstatic visions of the 
Passion. An episcopal commission and later 
(1819) one from the government examined her 
with great care. The case seems one of the 
best attested of stigmatism. Her experiences 
were described by Clemens Brentano (Munich, 
1852), whom she is said to have known from 
a vision and who took down her own story; and 
by the Abb4 Cazal^s (Paris, 1870). Consult 
Wegener, Anna Katherine Emmerich (New 
York, 1907; Eng. trans. by McGowan), and 
the translation of the Passion, with 'biography, 
by a Benedictine priest (Clyde, Mo., 1914). 
See Stigmatization. 

EMMERICH, Rudolf (1852- ). A 

German ^ ’ * ' born in Mutterstadt in 

the Rhe’ ■ ■ ‘ ' In the Franco -Prus- 

sian War he served in a volunteer medical 
corps. He became an assistant to Von Petten- 
kdfer and Hoffmann in the University of Leip- 
zig, where he took his doctor’s degree in 1880, 
and in 1887 became extraordinary, and in 1902 
regular, professor of hygiene and bacteriology 
in the University of Munich. His more impor- 
tant work was on the cholera bacillus, espe- 
cially in Constantinople, whither he was sum- 
moned in 1895 by the Sultan, and more gen- 
erally on the bactericidal action , of blood serum 
from artificially immunbjed animals ; and he 
wrote on hoiij-ifig and hygiene. 

EMMERPACH, J. See A^mebbach, J. 

EM'MERSOET, Heney Robert (1853-1914). 
A Canadian lawyer and statesman. He , was 
born in Maugerville, New Brunswick, and was 
educated at Amherst Academy and Boston* Uni- 
veTsity. He studied law, was called to the bar, 
,and practiced his profession at Dorchester, 
where he becatne a leader of the bar. In 1888— 
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90 and in 1892-1900 lie was a Liberal member 
of the Provincial Le^slature, and in 1891-92 
he served in the Legislative Council. For the 
first five years of his second parliamentary term 
he was Minister of Public Works, and in 1897- 
1900 he was Premier and Attorney-General. In 
1904-07 he was a member of the Dominion 
House of Commons and Minister of Railways 
and Canals in the administration of Sir Wilfrid 
Laurier. He published The Legal Condition of 
Married Women, besides pamphlets and lectures. 

EMGVEET, Lydia Field (1866- ). An 

American portrait painter. She was born at 
New Rochelle, N. Y., and studied under Bougue- 
reau and Fleury in Paris and at the Art Stu- 
dent's League, New York. She is especially 
known for her portraits of children, which show 
sympathetic psychological insight, unconventional 
composition, and resourceful though not bril- 
liant color. She received medals at the Exposi- 
tion of Chicago (1893), Atlanta (1896), and 
St. Louis (1905), and gained the Shaw prize 
in 1906, the Proctor prize in 1907, and the 
Clarke prize in 1909 — all at the exhibitions of 
the National Academy of Design, of which she 
was elected member in 1912. 

EMMET, Robeet (1778-1803). An Irish 
patriot and orator. The third and youngest 
son of Dr. Robert Emmet, an Irish state physi- 
cian, he was born in Dublin. After education 
at private schools he became a distinguished 
prize winner at Trinity College, Dublin, and 
an eloquent member of the Historical Society. 
Summoned before the faculty and governmental 
visitors in 1798, he resigned from college, in pro- 
test against its political domination, and traveled 
on the Continent, where in 1802 he had inter- 
views with Napoleon and Talleyrand. Napoleon 
promised to aid Irish independence, and Emmet 
returned secretly to Ireland, with the idea of 
planning a general revolution. On July 23, 
1803, an immature rising took place. Emmet, 
dressed in a green and white attire and attended 
by 100 or more conspirators, marched to seize 
Dublin Castle. On their way the men with pikes 
murdered the aged Lord Kilwarden, whom they 
met in his carriage, and assassinated Colonel 
Brown of the Fourth Regiment, who was walk- 
ing on the Coombe. Emmet was in despair at 
these excesses, and after the ordinary guard 
with their first volley had dispersed the rioters, 
he fled to the Wicklow mountains, intending to 
escape to the Continent or to America. His 
affection for Curran’s daughter led to his arrest 
when seeking a final interview with her. He 
was tried for treason, condemned to death, and 
hanged the following day, Sept. 20, 1803. His 
speeches delivered before receiving sentence and 
on the scaffold are held to be models of patriotic 
eloquence. ‘‘O Breathe not his Name,” and ‘'She 
is Far from the Land where her Young Hero 
Sleeps,” two of the most pathetic poems of bis 
college friend, Moore, commemorate the sad 
fates of Emmet and Miss Curran. Consult: 
Madden, Life and Times of Botert Bmmet 
(Glasgow, 1902); T. A. Emmet, The Bmmet 
Family (New York, 1898) ; O’Donoghue, Life 
of Robert Bmmet (Dublin, 1902) ; Robert Bm- 
met: Cause of his Rebellion (London, 1871). 

EMMET, Rosina. See ^uiewood. Rodina. 

EMMET, Thomas Addis ( 17*1*1-1827 . An 
Irish lawyer and politician. An elder brother 
of Robert Emihet, he was born in Cork. He 
obtained a scholarship and the degree of B.A. at 
Trinity College, Dublin, and the degree of M.D. 


at Edinburgh University. On the advice of Sir 
James Mackintosh, however, he abandoned medi- 
cine for law, and was admitted to the Dublin 
bar in 1790. As counsel of the United Irish- 
men, he was arrested with others for treason 
and imprisoned from 1798 to 1802. He regained 
his freedom as a political exile, forbidden to re- 
enter British territory under heavy penalties. 
He visited Hamburg, Brussels, and France, 
where, upon his brother’s condemnation and 
execution, he interviewed Napoleon, who was 
contemplating an invasion of England. Finally 
he went to New York and joined the American 
bar. He gained distinction and a large prac- 
tice, and in 1812 was elected Attorney-General 
of New Y"ork State. He died suddenly while 
pleading in court. He wrote sketches of Irish 
history for McNevin’s Pieces of Irish History 
(1807). Consult: Haynes, Life of Thomas A. 
Bmmet (London, 1829); Madden, Memoir (New 
York, 1856) ; T. A. Emmet, The Bmmet Family 
(ib., 1898). 

EMMET, Thomas Addis (1828- ). An 

American gynaecologist, born at Charlottesville, 
Va. His father. Dr, John Patten Emmet, was 
professor of chemistry and materia medica at 
the University of Virginia. His grandfather 
was Thomas Addis Emmet, an Irish lawyer and 
a leader of the United Irishmen, afterward 
Attorney-General of the State of New York; 
and his granduncle was the Irish patriot Robert 
Emmet. After a partial academic course at the 
University of Virginia Dr. Emmet received his 
medical ’ 1 the Jefferson Medical Col- 
lege of ■ ‘ ^ in 1850. He then acted for 

two years as physician in the Emigrant Hospital, 
Ward’s Island, and after 1852 practiced medi- 
cine in New York City. From 1855 to 1862 he 
was also assistant surgeon, from 1862 to 1872 
surgeon in chief, and from 1872 to 1900 visiting 
surgeon, in the Women’s Hospital of the State 
of New York. In 1876 he was appointed con- 
sulting physician to Roosevelt Hospital, New 
York City. His chief literary work is his Prin- 
ciples and Practice of Oyncecology (1879). He 
wrote also Ireland under English Rule (2 vols., 
New York, 1903). 

EM'METSBURG. A city and the county 
seat of Palo Alto Co., Iowa, about 120 miles 
(direct) north-northwest of Des Moines, on the 
Des Moines River, and on the Chicago, Rock Is- 
land, and Pacific, and the Chicago, Milwaukee, 
and St. Paul railroads (Map: Iowa, Cl). It 
is in an agricultural, dairying, and stock-rais- 
ing region and has grain elevators, flouring 
mills, creameries, and brick and tile and cement 
works. Emmetshurg contains a fine lake and 
a Carnegie library and owns its water works. 
Pop., 1900, 2361; 1910, 2325. 

EM'METT, Daniel Deoathb (1815-1904). 
An American actor and song writer, originator 
of "negro minstrel” performances. He was born 
at Mount Vernon, Ohio, and, after serving in the 
army, joined a circus company dn 1835. In 1842, 
in association with "Frank” Brown, “Billy” 
Whitlock, and "Dick” Phelam, he organized the 
“Virginia Minstrels,” which made its first ap- 
pearance at the old Chatham Square Theatre, 
New York City, Feb. 17, 1843, and pbsequently 
appeared in Boston and in ■ 

Emmett remained until 1844. I" ' 

composed the famous song of Diwie, afterward 
the war song of the South. Among his popular 
songs were “Old Dan Tucker,” "Boatman’s 
Dance,” “The Road to Richmond,” "Walk Along, 
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John/’ and ''Earij in the Mornin’.” Consult 
Cralbreath, Da 7 iiel D. Em?net (Columbus, Ohio, 
i905). 

EMMIhrCrHAtrS, em'ming-hous, Kabi. Bekn- 
HaBd Aewed (1831- ). A German political 

economist, born at ISTiederrossla (Saxe-VVeimar) , 
and educated at Jena. He became editor of 
the Bremer Handelshlatt in 1861 and from 1866 
to 1873 was professor of jgi iciiiinr.i] science in 
the Polyteehnical School of Harlsruhe. Later 
he was elected director in chief of the German 
Life Insurance Bank at Gotha. In 1903 he 
retired to private life. His works on politi- 
cal economy include: Allgem eine GemerTcslehre 
(1868) ; Das Armemcesen und die Armengesetz^ 
gehung in europdischen Staaten (in collabora- 
tion, 1870) ; a Oeschichte der Leh&nsversich- 
erungshanJc fiir Deutschland zu Gotha (1877); 
Ernst Wilhelm Arnoldi, Lehen nnd Schopfunden 
eines deutschen Kaufmanns (1878). 

EM'MITSBXJBG-. A town in Frederick Co., 
Md., 60 miles northwest of Baltimore, on the 
Western Maryland Railroad (Map: Maryland, 
El). In the vicinity are Mount St. Mary’s 
College and Seminary (Roman Catholic), opened 
in 1808, and St. Joseph’s College and Academy, 
conducted by the Sisters of Charity. The city 
contains a public library and a museum. Its 
industries include cattle raising and the manu- 
facture of furniture, brooms, and hosiery. Set- 
tled about 1757, Emmitsburg received its pres- 
ent name in 1785, was incorporated in 1824, and 
under a charter of 1911 is governed by a burgess 
and three commissioners. Pop., 1900, 849; 

1910, 1054, 

EMGMCOIJTS, EbeiVEZER (1799-1863). An 
American geologist, born in Middled eld. Mass. 
He was educated at Williams College, where he 
filled for a time the professorship of natural 
history. His research work r 1 v', min- 
eralogy secured for him a ^ ‘ ..-i the New 

York State Natural History Survey, as geolo- 
gist in chief of the second district. As a result 
of his investigations in this field and in the 
New England States, he introduced a new strati- 
graphic division, the Taconic system (q.v.), to 
include a group of limestones and metamor- 
phosed rocks that were thought to underlie the 
Silurian. His views in favor of the independ- 
ence and unity of the system were supported 
for a long time hy many good authorities, but it 
is now generally conceded that the Taconic rocks 
are the equivalents <5f Cambrian and Silurian 
strata. In 1838 Emmons was appointed to the 
chair of chemistry in the medical college at 
Albany, and in 1858 he was placed in charge 
of the geological survey of North Carolina. His 
most important works are : Manual of Miner^ 
alogy and Geology (1826) ; American Geology 
(1856) ; and the monographs published in the 
reports of the geological surveys of New York 
and North Carolina. 

EMMONS, George Foster (1811-84). An 
American naval officer. He was born in Claren- 
don, Vt., entered the navy as a midshipman in 
1828, took part in the Wilkes exploring expedi- 
tion of 1838-42, and served along the California 
coast during the Mexican War. In the Civil 
War he served as eommander of the Hatteras, 
capturing Cedar Keys, Fla., and Pass Christian, 
Miss., in 1862; was fleet captain under Dahl- 
gren, offi Charleston, in 1863; and in 1864f-65 
Commanded a division in the Gulf of Mexico. 
As commander of the Ossipee^ in 1867—68, he 
carried to Alaska the commissioners who took 


formal possession for the United States. He 
became commodore in 1868, chief of the Hydro- 
graphic Office in 1870, and rear admiral in 1872, 
and in 1873 retired from the service. He wrote 
The l!iavy of the Umted States froin i775 to 
1853 (1853). 

EMMONS, Nathanael (1745-1840). An 
American Congregational theologian. He was 
born at East Haddam, Conn., April 20, 1745, 
and graduated at Yale College in 1767. In 
1773 he was ordained pastor of the Congrega- 
tional Church in Franklin, Mass., and continued 
in the office 54 years. He was one of the origi- 
nators of the Massachusetts Missionary Society 
and one of the editors of its missionary maga- 
zine, from which the Missio7iary^ Herald grew. 
He was a man of decided opinions and some 
eccentricity, an opponent of Freemasonry, a 
sympathizer with the antislavery movement, a 
strong Federalist, and an influential preacher. 
He died in Franklin, Mass., Sept. 23, 1840. 
Consult his Collected Works, with memoir by 
his son-in-law, Jacob Ide (Noav York, 1842) ; 
also Park, Memoir of Nathanael Emmons (An- 
dover, 1861). 

EMMONS, Samuel Franklin (1841-1911). 
An American geologist, born in Boston, Mass. 
He graduated in 1861 at Harvard, studied in 
1862-64 at the Ecole Imp^riale des Mines, Paris, 
in 1864-65 at the Freiberg (Saxony) Mining 
School, and in 1867 was appointed assistant 
geologist for the United States exploration of 
the fortieth parallel. In 1879 he was appointed 
geologist of the United States Geological Sur- 
vey, in charge of the Colorado Division. He 
made' a survey in 1870 of Mount Rainier, the 
loftiest point 'in the State of Washington. ^ In 
1903 he was president of the Geological Society 
of America. His publications include; ^^De- 
scriptive Geology” (vol. ii of Reports of the Ex- 
ploration of the Fortieth Parallel, 1877); Sta- 
tistics and Technology of the Precious Metals 
(1885) ; Geology and Mining Industries of Lead- 
mile, Ool. (1886); Geology of Lower California 
(1890); Geology of the Denver Basin in Colo- 
rado (1896) ; Ten-mile District Special Folio, 
Colorado ( 1898 ) ; The Doivntoioii District 
of Leadville, Colorado (1907); Ore-Deposits 
(1913). 

EMOEGblENT (from Lat. emollire, to soften, 
from e, out mollire, to soften, from mollis, 
soft) . Any substance used to soften the tex- 
tures to which it is applied, as an ointment, 
poultice, fomentation, etc., externally, and demul- 
cents (q.v.) internally. Examples of emollients 
are, in addition to the above, glycerin, lard, 
linseed oil, petrolatum, soap liniment, and cacao 
butter. 

EM'ORY, John (1789-1835). An American 
Methodist Episcopal bishop. He was born in 
Queen Anne Co., Md., studied at Washington 
College (Chestertown, Md. ), was admitted to 
the bar in 1808, in 1810 was received on trial 
as a minister of the Methodist Episcopal church, 
and from 1813 to 1824 held various important 
appointments. In 1824 he became book agent 
and editor for the Methodist Episcopal church 
in New York City. He canceled tbe debt of tbe 
Methodist Book Concern and placed it upon 
a sound financial basis. He was elected a bishop 
in 1832 and assisted in the organization of 
Dickinson College (Carlisle, Pa.). He also orig- 
inated in 1830 the new series of the Methodist 
Magazine, known as the Methodist Magapin^ 
and Quarterly Review, to the first two vplugn^es 
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of which he contributed most of the original 
articles. His public writings include: The De- 
fence cf Our Fathers (1824) and The Episcopal 
Controversy Reviewed (1838), a reply to 
Bishop Onderdonk^’s Episcopacy tested hy Scrip- 
ture. Consult tile biography by his son, Robert 
Emory (New York, 1841). 

EMORY, Robert (1814-48). An American 
clergjunan of the Methodist Episcopal church, 
son of John Emory. He was born in Philadel- 
phia, Pa., graduated at Columbia in 1831, stud- 
ied law, and in 1834 becanqe professor of ancient 
languages at Dickinson College ( Carlisle, Pa. ) , 
of which he became president in 1845. He pub- 
lished A Life of the Rev. John Emory, his father 
(1841), and a History of the Discipline of the 
Methodist Episcopal Church (1843), and edited 
an Analysis of Butler’s Analogy, completed by 
G. R. Crooks (1850). 

EMORY, William Hemsley (1811-87). An 
American soldier, born in Queen Anne Co., Md., 
cousin of John Emory. He graduated at West 
Point in 1831, served on the staff of General 
Kearny in California during the Mexican War, 
and was afterward a member of the commis- 
sion appointed to determine the boundary line 
between Mexico and the United States. In the 
Civil War he was promoted brigadier general 
United States Volunteers in March, 1862, served 
under McClellan in the Peninsular campaign, 
commanded the Nineteenth Corps under Gen- 
eral Banks, in the Red River expedition of 1864, 
and afterward against Early in the Shenandoah 
valley. In September, 1865, he attained the full 
rank of major general of volunteers. He after- 
ward commanded successively the departments 
of West Virginia, of Washington, and of the 
Gulf, and in 1876 retired with the full rank of 
brigadier general. He wrote: Notes of a Mili- 
tary Reconnaissance ' from Fort Leavenworth in 
Missouri to Ban Diego in California (1848), a 
^‘narrative” in J. C. Pr4monPs Notes on Travel 
in California (1849), and a large part of the 
Report of the United States and Meahcan Boun- 
dary Commission (2 vola., 1857—59). 

EMORY, William Hemsley (1846- ). 

An American naval officer. He was born in 
Wj'.Jii’igKn. D. C., and graduated from the 
I'TiMnl Naval Academy in 1866. Pro- 

moted through the successive grades, he became 
captain in 1901 and rear admiral in 1906. His 
commands include the Bear (1884), the Des- 
patch (1885-86), the Thetis (1887-89), the 
Petrel (1894-96), the Yosemite (1898-1900), 
the Monongahela (1901), the Indiana (1901— 
03 ) , and the Hancock ( 1904-06 ) . He also served 
at the Naval Observatory and the Naval 
Academy, and was naval attach^ in Uondon. 
In 1907 he commanded the Second Squadron 
of the Atlantic Fleet, and in the following year 
he was retired. 

EMO^TION (from Lat. emoveref to agitate, 
from e, out + movere, to move, Skt. miv, to 
push). A highly complex mental process, or 
mental formation, belonging to the affective side 
of our nature. (See Affection.) It includes 
- all such experiences as joy and sorrow, hope and 
fear, anger and disgust. Its place in systematic 
psychology will be most easily understood by a 
comparison of the results of introspective analy- 
sis in the two great mental departments of in- 
tellect and feeling. We begin, in our treatment 
of these asj)ects of mind, with the simple ele- 
ments of sensation and affection. Above the ele- 
ments, in order of increasing complexity, stand 


the perception or idea and the sense feeling — 
e.g., the perception of locality when we are 
touched upon the skin, and the feeling of 
drowsiness that comes with bodily ^ fatigue. 
Above these, again, stand the association of 
ideas and the emotion; while at the final level 
of complexity we have the judgment, or the 
processes of the constructive imagination, and 
the various forms ( cesthetic, moral, etc. ) of 
sentiment. Since the highest functions both of 
intellect and of feeling are the prerogative of 
the most highly developed minds, and rarely 
occur in the experience of the average man, it 
is clear that for most of ns and upon most occa- 
sions emotion is typical of the affective con- 
sciousness at large. 

Let us now trace the genesis of an emotion, in 
order that we may have a concrete basis for 
future analysis. Suppose that a man is engaged 
in his ordinary vocation, pursuing indifferently 
the iwork that lies before him, when a letter 
arrives which contains a piece of bad news. The 
current train of ideas is sharply interrupted; 
there is a break in thought; the current of con- 
sciousness is changed, or (as we may say, in 
accordance with the definition of consciousness 
(q.v.) as “mind now”) a novel consciousness is 
set up. The focal point of the new conscious- 
ness is occupied by the perception of the unwel- 
come tidings. If the news be overwhelmingly 
had, this perception may stand almost alone; 
there is inhibition of other ideas, a sort of 
paralysis of the mind, a state of what the French 
term “monoideism.” ’ If it be disagreeable, but 
not overwhelming, all sorts of related ideas will 
cluster round the central perception — ideas of 
the consequences of the reported occurrence for 
one’s life in the future, of its effect upon one’s 
self and others in whom one is interested, of 
ways and means of mitigating the disaster — 
so that the perception expands to a simulta- 
neous association of ideas or (in technical lan- 
guage) to an assimilation. In either case we 
must note that the item of news has taken pos- 
session of consciousness, as it were, in its own 
right; there has been no resistance to the in- 
truding ideas. The unpleasant event has ap- 
pealed as strongly and irresistibly to the atten- 
tion as would a loud sound or the perception 
of movement in the visual field (see Atten- 
tion) ; in other words, the news consciousness 
is in a state of passive attention. Further- 
more (as we have all along implied), the 
news is keenly and deeply felt; the assimila- 
tion, which reflects in idea the total situation 
that our imagined individual has to face, is 
washed over, colored, perhaps almost swamped, 
by affective processes. Finally — and this is sug- 
gested by the phrase “face the situation” — the 
emotion finds expression (q.v.) in certain bodily 
movements or attitudes; the disagreeable news 
may be “met” by a shrinking and cowering atti- 
tude, by a sour or bitter facial expression, per- 
haps by the effusion of tears or sweat ; or, again, 
by a brace and set of the muscles and a frowm 
of resolution, tn both instances the bodily re- 
sponse evokes certain intensive organic sensa- 
tions. Tliese attach to the ideational elements 
of the central assimilation and materially en- 
rich its contents; while their high affective 
value gives them a prominent part in the total 
“feel” of the emotion. In sum, then, an^ emo- 
tion arises when (1) the current train of 
thought is interrupted by (2) an assimilation, 
which represents some situation or incident in 
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our social or professional world. Tlie assimi- 
lation (3) holds the passive attention and 
is (4) keenly felt. Moreover, the represen- 
tative contents and the affective eojoring of 
consciousness are both enhanced by (5) a com- 
plex of organic sensations, the result of the way 
in which the ‘ . * ■“* as a whole takes the 

situation in inds itself involved. It 

follows from this extreme complication of com- 
ponent processes that the emotion occupies a 
fairly long period of time, has a distinct tem- 
poral course. We should say, indeed, speaking 
from unanalyzed experience, that joy and sor- 
row, hope and fear, may dominate consciousness, 
not only for hours, but for days, and sometimes, 
with intermissions, for weeks and months; while 
the consequent mood or disposition may con- 
tinue for years. Such a statement would miss 
the finer \.r ^ ^ ideational trend, and the 

frequent ^ ’ ' of foreign consciousnesses 

that introspection reveals. Nevertheless, the 
persistence of the emotion in time, its ripening, 
maturing, and gradual decay, are so character- 
istic that Wundt gives it a temporal definition. 
An emotion, he says, is series of feelings, 
succeeding one another in time, which^ unite to 
form an interconnected process that is distin- 
guished, as an individual whole, from preceding 
and following processes."’ It follows, further, 
from the facts of emotive “expression” that 
there is an intimate relation between emotion 
and will. Emotion differs from volition only in 
the point that it fades out or subsides when its 
course is over, to make way for customary trains 
of thought and habits of action; while the vo- 
lition, beginning as does the emotion, ends ^ in 
“a sudden change of sensational and affective 
contents, which brings the emotion to an in- 
stantaneous close” — i.e., in a voluntary action. 
See Action; Will. 

There is, however, another view of the nature 
of emotion — the James-Lange theory, as it is 
called — ^which must be noticed here. Simply 
stated, the theory is that emotion consists essen- 
tially of organic sensations. “The bodily 
changes follow directly the perception of the 
exciting fact,” wrote James in 1890, “and our 
feeling of the same changes as they occur is 
the emotion. . . . The more rational statement 
is that we feel sorry because we cry, angry be- 
cause we strike, afraid because we tremble, and 
not that we cry, strike, or tremble because we 
are sorry, angry, or fearful.” The hypothesis 
rests upon three principal arguments. (1) 
There can be no doubt that “objects” do “excite 
bodily changes by a preorganized mechanism,” 
and that ■. - are so indefinitely nu- 
merous and --I . I the entire organism may 

be called a sounding board” for changes in con- 
sciousness. (2) “Every one of the bodily changes 
... is felt acutely or obscurely, the moment 
it occurs.” (3) “If we fancy some strong 
emotion, and then try to abstract from our 
consciousness of it all the feeling of its bodily 
symptoms, we find we have notjbing left behind.” 
In a later article (1394) James explains that 
by “exciting object” he means the total situa- 
tion; the object as accompanied by its asso- 
ciated train of ideas and tinged with agree- 
ableness or disagrees bleness. The theory then 
asserts merely that the “rank feeling of excite- 
ment,” characteristic of emotion, is mediated 
by the org-anic sensations aroused by our in- 
stinctive reaction upon the situation- Even in 
this form, however, it can hardly be acc^ted. 


As regards the three above, 

those who are opposed ■«> ; ^ point out 

that the statement in ( 1 ) is certainly exag- 
gerated, while that in (2)_ is untrue; by no 
means every bodily change is felt. As to ( 3 ) , 
the organic sensations may be invariable con- 
comitants, ingredients, or effects of emotion; 
they need not, however, be on that account its 
essential constituents. Appeal is made by the 
defenders of the theory to two classes of^ facts, 
(a) In pathological cases, where there is far- 
reaching organic anaesthesia, there is also entire 
or approximate absence of emotion. The op- 
ponents reply that such anaesthesia is found 
only where there is also found a very great 
weakness of the life of idea and judgment. 
We should therefore expect, on any theory, to 
find a corresponding weakening of emotion; the 
appeal is altogether irrelevant. (b) Emotions 

may be set up by purely ' cans 

(by the action of drugs iu 

which ideas and judgments play no part at 
all- Palpitation of the heart and feelings of 
suffocation produce fear; a certain amount of 
alcohol produces exhilaration and cheerfulness. 
But, it may be replied, the palpitation and suf- 
focation are not in themselves terrifying; they 
terrify because they suggest the idea of death, 
and the quickening of the blood circulation and 
thrills of pleasant warmth that follow the tak- 
ing of alcohol are not in themselves exhilara- 
tion; they bring with them a change in the 
current of ideation and an altered estimate of 
new-coming impressions; and it is here, in the 
changed situation, that we must look for the 
condition of the cheerful emotion. It is clear, 
then, that “the road to emotion lies always 
through the line of ideas” (Stumpf). More- 
over, it is pointed out that positive arguments 
against the theory are at hand. {a) If the 
“rank feeling of excitement” is constituted ^ of 
« • ‘ * I • sations, how is it that we are familiar 

■I ; -■ sensations as such; that we can 

describe them, isolate them by analysis, gauge 
their intensity, localize them? The sensation of 
nausea or of strain may be discussed as sensa- 
tion, pure and simple. Under what circum- 
stances does it lose its sense identity and be- 
come a “feeling of excitement”? The theory 
speaks of an “instinctive” reaction, and of 
bodily changes foll^.'wing “directly” upon the 
exciting fact. Bjh- ii brings no evidence to 
show that this refiex or instinctive mode of 
arousal can change a sensation into a feeling 
of excitement, (b) If the organic sensations 
are of the essence of emotion, then the emotive 
consciousness should evince definite changes in 
intensity, quality, and temporal course, accord- 
ing as the organic sensations change in these 
respects. It does not, for we may have an in- 
tensive ©motion without marked peripheral 
reactions; while, e.g., rage and extreme joy 
closely resemble each other in their bodily 
^'expression,” but are by no means alike in 
experience. 

But those who cannot accept the James-Lange 
theory as an adequate account of the emotive 
rocess, nevertbelo'ss grant tTiat its formulation 
as been, and may yot be, u<ieful in various 
ways. It lays ernphasis upon certain compo- 
nents of emotion that are too often overlooked, 
and so increases the accuracy of our do’=eriptions ; 
it warns us against an undue hitellcctualisrn, 
an overestimation of idea as compared with bare 
sentiency; and it suggests a means of settling, 
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or at least ^ " * ■ ’ ' ’ " the old and vexed 

question of * of the emotions. 

If we could make a list of the typical situations 
which the adult man is called upon to face, and 
could tabulate in detail the bodily sets and 
braces, the quivers and chokings wherewith he 
faces them, we should gain, not a new basis of 
classification, for that would imply acceptance 
of the theory, but, at any rate, a valuable group 
of facts to assist us in classification. As for 
the attempts that have already been made, their 
name is legion. Emotions have been classed ‘"as 
sad or joyous, sthenic or asthenic, natural or 
acquired, inspired by animate or inanimate 
things, formal or material, sensuous or ideal, 
direct or refiective, egoistic or nonegoistic, ret- 
rospective. prospective, or immediate, organis- 
mally or environmentally initiated” (James). 
It is clear that many of these divisions rest 
upon a nonpsych ological (i.e., upon a biological, 
logical, or ethical) basis and must therefore be 
rejected by psychology. The best mode of classi- 
fication at the present time is perhaps that 
which distinguishes primarily between qualita- 
tive emotions, conditioned upon the quality or 
character of the emotive situation, and temporal 
emotions, conditioned upon the temporal aspects 
of the stimuli composing the situation. Joy 
and sorrow, like and dislike, are emotions of 
quality; hope and fear, and pleasant and un- 
pleasant surprise, are emotions of time. Within 
each of these main groups we may further dis- 
tinguish between objective and subjective forms 
of a given emotion — ^the former characterized by 
emphasis upon the objective situation, the latter 
by emphasis upon our subjective attitude to it. 
Thus, joy and sorrow are subjective, while like 
and dislike, sympathy and antipathy, attraction 
and repulsion, are objective. Finally, we may 
mark oif various degrees of intensity of a typi- 
cal emotion, as melancholy and wretchedness, or 
friendliness, affection, and love. 

Bibliograijliy. James, Principles of Psychol- 
09V ; Vc'ik, 1890); Wundt, Outlines of 

Psychology, trans. by Judd (Leipzig, 1902) ; 
Human and Animal Psychology, trans. by 
Creighton and Titchener (London, 1901) ; Lange, 
IJeber G-emiiths'b&wegungen (Leipzig, 1887) ; 
Titchener, Text-Boolc of Psychology (New York, 
1910). See Aj'feotion; Anger; Fear; Feel- 
ing ; Mood ; Sentiment. 

EMPAN'EIi, or IMPAN'EL. To place 
names of jurors on a list. Formerly a little 
pane or oblong piece of pavement was used for 
this purpose, and the list is still called a panel 
(q.v.). In ' ' the term is applied gener- 
ally to the ; sheriff in making the list 

of jurors who have been summoned for a desig- 
nated term of court. While used in this sense 
in the United States, it is more frequently em- 
ployed to denote the selection of a jury for the 
trial of a particular case. Thus, a jury is said to 
be impaneled when its membership has been de- 
termined and it has been sworn to try the case. 
Consult the authorities referred to under Jitby. 

EMPECIFTADO, 6m-pa'thS-nfi'D6, Don Juan 
Martin DIaz, el (1775-1825). A Spanish 
patriot, a leader of guerrillas. He was born at 
Castrillo de Duero, in the Province of Valla- 
dolid, and at the age of 17 joined the army. 
At the head of 5000 or 6000 men he carried on 
a fierce and successful warfare against the 
French during the Peninsular struggle. In 
1814 he was appointed colonel in the regular 
army, and the King himself created him field 


marshal; but in consequence of his petitioning 
Ferdinand VII in 1815 to reinstitute the Cortes, 
he was imprisoned and afterward banished to 
Valladolid. On the outbreak of the insurrection 
in 1820 he took a prominent part on the side 
of the Constitutionalists and on several occa- 
sions exhibited great courage. He was taken 
prisoner in 1823 and, on the restoration of 
Ferdinand, El Empeemado was exposed in an 
iron cage, and after a miserable imprisonment 
of two years was sentenced to be banged. Re- 
sisting his executioners, he was stabbed to death. 
The name El Empecinado, by which this guer- 
rilla hero was popularly known, was a nick- 
name, meaning “the man covered with pitch.” 
It is the name given by natives of other villages 
to natives of Castrillo, because near Castrillo 
there are two streams that form a black mud 
called by the natives pecina. At the request of 
Juan Martin Dfaz, a royal cedula declared el 
Empecinado to be the patronymic of the family, 

EMPED'^OCLES (Lat., from Gk. ’E/^TreSo/cX^s, 
EmpedoJdes), A Greek philosopher, of the fifth 
century B.c. He was horn of a distinguished 
family at Agrigentmn in Sicily and was held 
in high esteem by bis fellow citizens for his skill 
in medicine and rhetoric as well as for his abil- 
ity as a philosopher. He used his influence to. 
help establish a democracy in his native city. 
After his death marvelous tales were current of 
his powers as a magician which, tradition said, 
enabled him to turn away pestilential winds, to 
recall to life a girl thought to have been long 
dead because in a trance, and to perform simi- 
lar miracles. Indeed, it would seem from his 
own verses, preserved by Diogenes Laertius 
(q.v.), 8, 62, that he claimed to he immortal 
and accepted as his right all the honors shown 
him by his contemporaries. Of his death vari- 
ous traditions were current in later antiquity. 
The most familiar of these said that he leaped 
into the crater of Etna (consult Matthew Ar- 
nold’s Empedocles on Etna) ; another that he 
was translated while his companions slept; but 
a third said that he died a natural death in the 
Peloponnesus. Empedocles was possessed of 
considerable poetic gifts and left behind him 
two poems — one on Nature (Ile/ji , which 

set forth his theory of the universe ; in the other, 
entitled Kadapyol, of ethical import, he exhorted 
his fellow citizens to lives of purity. In this 
latter poem he seems to have adopted the Pytha- 
gorean doctrine that some souls at least, to be 
purified, must migrate through many bodies. 
Of the former poem about 400 verses, of the latter 
about 100, have surrived. 

In philosophy Empedocles was an eclectic, at- 
tempting a combina7‘-‘n i'-.c • * the 

Eleatic school (q.v. 1 n- (-> “ii. irur' ‘ i' Hera- 
clitus’ doctrine of * h- the 

teaching of the Eles'i- ' : J«i- "I*- ■•i.'-' - < ; ;rnal 

and imperishable, he assumed four elements — 
earth, air, fire, and water — mutually in deriva- 
tive, independent principles, which, however, 
are capable of being divided. That these four 
elements differ qualitatively, and therefore can- 
not consist of pure being, was a difficulty which 
did not occur to him. To .account for the chang- 
ing phenomena of the visible world, be employed 
the principle of ^T)ecoming” enunciated by Hera- 
clitus (q.v.), but postulated as the two primal 
dynamic causes of change, “Friendship” {cfyiXSrrjs) 
and “Strife” {vcIkos) , of which the first is the 
uniting, the second the separating, principle; 
these primal powers or forces he thought of as 
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divine. The two powers always existed coinci- 
dently; now one, now the other was in the 
ascendant. In the beginning, according to Em- 
pedocles, the four elements existed together im- 
movable in the Sphere ( (T<pa.lpos ) , the perfect 
primitive world, where they were maintained by 
Friendship, until Strife, which originally was 
outside, gradually made its way into the Sphere 
and separated the elements and gave rise to 
individual and contrary phenomena. The two 
principles, Friendship and Strife, by action and 
interaction produce constant change, and ulti- 
mately the world must again return to its 
original unity, only to give birth to a new sys- 
tem, and so on indefinitely. By attributing to 
his four elements immutable being, so that they 
cannot arise out of one another or be changed 
one into another, Empedocles made an advance 
over the early Physicists, and by recognizing 
in contrast to the Eieatics that change actually 
exists, and by . ’ ' ' ' ’ causes, he places 

in a new ligh- i between matter 

and its informing principles. On many points 
Empedocles’ views are not clear; but his theory 
of knowledge is of especial interest, for he was 
the first to state clearly the doctrine that like 
is known by like, i.e., that the mind perceives 
only that which is by nature cognate or analo- 
gous to it, that we ourselves are composed of 
the same elements which make up all things of 
wdiich we can have any knowledge. 

Empedocles was greatly admired in antiquity, 
especially by Aristotle and Lucretius (q.v.). 
The latter chose him as his model, although he 
criticized his philosophy. The fragments of Em- 
pedocles’ work have been published by Mullach, 
Fragmenfa Philosophorum Orcecorum, vol. i 
(Paris, 1860) ; Ritter and Preller, Historia 
Philosophic Greece (9th ed., Gotha, 1913) ; 
Diels, Die Fragmenta der Vorsokratiker (3d 
ed., 1912). A translation into verse was made 
by Leonard (1908). Consult also : Gladisch, 
Empedohles tend die Aegypter (Leipzig, 1858) ; 
Lommatzsch, Die Weisheit des Empedohles, etc, 
(Berlin, 1830) ; Ritter, tfeher die philosophische 
Lehre des Empedohles (ib., 1820) ; Baltzer, Em- 
pedohles (Leipzig, 1879) ; Zeller, PhilosopMe der 
Griechen, vol. i (ih., 1881); Ueberweg, History 
of Philosophy, vol. i (trans., New York, 1872) ; 
Erdmann, History of Philosophy, vol. i (trans., 
London, 1889) ; Bidez, La biographie d’Empe- 
docle (Ghent, 1894) ; North British Review, vol. 
xlv (Edinburgh, 1888) ; Fairbanks, The First 
Philosophers of Greece (New York, 1898) ; 
Gomperz, Greek Thimhers, vol. i (ib., 1905) ; 
Bakewell, Source Booh m Ancient Philosophy 
(ib., 1907) ; Masson, Lucretius, Epicurean and 
Poet (New York, 1907—09) ; Clara E. Millerd, 
On the Interpretation of Empedocles (Chicago, 
1908) ; Adam, The Religious Teachers of Greece 
(Edinburgh, 1909) ; Windelband, Geschiohte der 
griechischen Philosophic (3d ed., Munich, 1912). 

EMPEDOCLES ON ETNA. A poem by 
Matthew Arnold, best described as a dramatic 
nionologue, interspersed with songs after the 
manner of the Greek chorus. It appeared in 
1867. 

EM'TPEROR (OP. empereor, Lat. imperator, 
OLat. induperator, from imperare, to command). 
The original signification of this, which in the 
modern world has become the highest title of 
sovereignty, can be im der stood only when it 
is taken in conjunction with imperium (q.v.), 
which in the Roman political system had a pe- 
culiar and sconewhat technical ‘ meaning. The 


imperium of a magistrate was the power which 
he possessed of bringing physical force into oper- 
ation for the fulfillment of his behests. The term 
was specially applied to the military authority 
exercised by a magistrate in command of an 
army away from Rome. The name “imperator” 
thus came to denote in particular a commander 
of troops; after a victory such a commander was 
specially hailed by his army as imperator. The 
imperium was conferred by a leoc curiata, and 
it required this authorization to entitle a con- 
sul to act as the commander of an army. In 
the case of the kings, also, the imperium was 
not implied in their election, but was conferred 
separately, by a specific act of the national will. 
Now, it was in virtue of this imperium that 
the title “imperator” was given to its possessor. 
Far from being an emperor in the modern sense, 
he might be a consul or a proconsul; and there 
were, in fact, many imperatores, even after the 
title had been assumed as a prsenomen by Julius 
Caesar (58-44 B.C.). It was this assumption 
by Julius Caesar which gradually gave to _ the 
title its modern signification. In republican 
times it had followed the name (see Nomen), 
and indicated simply that its possessor was an 
imperator, or one possessed of the imperium; 
now it preceded it, and signified that he who 
arrogated it to himself was the emperor. In 
this form it appears on the coins of the suc- 
cessors of Julius. After the times of the An- 
tonines the title grew into use as expressing 
the possessor of the sovereignty of the Roman 
world, in which sense princeps also was fre- 
quently employed. Consult: Schuckburgh’s edi- 
tion of the Augustus of Suetonius, pp. xix— 
xxviii (Cambridge, 1896) ; Jones, The Roman 
Empire (New York, 1908) ; and the articles 
“Imperium and Imperator” and “Princeps,” in 
Smith, A Dictionary of Greelc and Roman An- 
tiquities (2 vols., 3d ed., London, 1890-91). 

The title “emperor” was used by the rulers of 
the Byzantine realm down to its extinction in 
1453. From the emperors of the West the title 
passed to r ■■ . the founder of the Ger- 

man Empire. Vv Uen the Carolingian family 
expired in the German branch, the Imperial 
crown became elective, and continued to be so 
till the Holy Roman Empire came to an end — 
Francis II, who in 1804 had declared himself 
hereditary Emperor of Austria, ’ . * * .' ] \ '^ it 
down in 1806. In addition to 1 ■, I * ; ■, 1 :■ of 
Austria there are in Europe the Emperor of 
Russia and Emperor of Germany. In 1876 the 
Queen of T • ‘Puy ' i\- umed the title of Empress 
of India, «• .!■ !' ■ •: to those which she bore 
previously; the King of England is now Em- 
peror of India. See Empiee. 

EMPEROR BOA, See Boa. 

EMPEROR BUTTERFLY and MOTH. 
1. A group of butterflies of the southern United 
States. The best-known species is the goatweed 
butterfly {Pyrrhancea andria) , dark brown and 
orange in colors, which occurs from Illinois to 
Texas, the larvae of which feed on the goatweed 
(Croton). 2. A large British moth (Saturnia 
pavo-minor) of the family Saturniidae, about 
2^ inches across the expanded wings, which 
are gray in the female and in the male are red- 
dish brown on the fore wings and rusty yellow 
on the hinder wings; each wing is ornamented 
with a large, eyelike, glassy, an-l ti<in-.piiront 
spot. It is the largest British rnotli. bui is 
much exceeded in size by the congeneric peacock 
moth {Saturnia pavo-major) of the continent 
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of Europe and Asia. Both are closely allied to 
the silkworm. 

EMPEROR FISH. One of the largest and 
most gaudy of the coral fishes (q.v.), character- 
istic of the genus Holacanthus, which differs 
from other chaetodonts in having the gill cover 
armed with a stout, backward-pointing spine. 
The emperor fish {Holacanthus imperator) is 
found from East Africa to Malaya, reaches a 
length of 15 inches, and is deep blue, marked 
with many golden-yellow stripes running from 
head to tail, while the head is richly ornamented 
with black and gold. Hence the name “emperor 
of Japan,” applied by the Dutch of the East 
Indies, seems appropriate. Its flesh is regarded 
as superior to that of almost any other East 
Indian fish, resembling salmon. This genus con- 
tains some 40 species, widely distributed in 
tropical seas, some of which, as the large, beau- 
tiful, and toothsome isabelita, or angel fish 
{Holacanthus ciliaris) and the black angel fish 
{Holacanthus tricolor), illustrated on the Plate 
of CoKAL Fishes (q.v.), frequent the coral reefs 
of Florida, Bermuda, and the West Indies, and 
occasionally stray northward. 

EMPE^TRXJM. See Ceowberry. 

EM'PHASIS. See Accent. 

EM'PHYSE'MA dSTeo-Lat., from Gk. 
c7}iJLa, inflation, from h, en, in + <pvcrdv, physan, 
to blow). An unnatural distention of a part 
with air. It is rarely that emphysema is pro- 
duced otherwise than mechanically; but collec- 
tions of fluid in a state of decomposition some- 
times give out gases which penetrate and dis- 
tend the textures with which they are in contact. 
A form of emphysema attended by gangrene 
occurs as a result of microbic infection. 

Emphysema of the lung is a condition in 
which the partitions between the air cells or 
vesicles are ruptured and absorbed, thus throw- 
ing numerous small cavities into one. The re- 
sult is diminished elasticity of the lung tissue 
and deficient expansion of the organs. It is 
generally due to long-continued strain,, as in 
using wind instruments, or to chronic bron- 
chitis, or *as a phenomenon of old age. 

EMPHYTEIT'SIS (Lat., from Gk. 
an implanting, from ip<pvr€iif€iv, cmpJ'ytcuebiy to 
implant, from ^pcpvTos, emphytos, implanted, from 
i/KpTjeiv, emphyein, to implant, from iv, en, in 
-f- phyein, to plant). At Roman law, a 

perpetual, alienable, and heritable right of pos- 
‘■ir-*'/ enjoying agricultural property in 

II-' ■! of the payment of an annual 

ground rent. This institution, as it is found 
in the laws of Justinian, had two roots. 1. In 
Italy, during the period of the Roman Republic, 
assignments of lands belonging to the Roman 
people or to a municipality were made to pri- 
vate persons, nominally at the pleasure of the 
Roman people or of the municipality, but prac- 
tically on an indefinite, alienable, and heritable 
tenure; and for the use of these lands a fixed 
payment {vectigal) was made;. Lands so held 
"W^ere termed agri 'oectigales, 2. In the eastern 
provinces of the Roman Empire tracts of un- 
improved land were granted, on a perpetual 
tenure, for improvement or ‘•plantation" (em- 
phyteusis) ^ in consideration of a fixed annual 
ground rent (canon), which was regularly based 
on the value of the unimproved property; and 
such grants were not infrequently made by pri- 
vate proprietors. When the Empire became 
Christian, such grants were made also by 
churches and monasteries. 


Neither of these institutions, ius in agro vec- 
tigali or emphyteusis^ could be brought under 
the Roman law of lease {locatio conductio) , 
because the Roman lessee had no protection 
against third persons except through his lessor, 
and no protection against his lessor except, in 
case of breach of contract, by action for dam- 
ages; while the holder of an emphyteusis was 
protected against his landlord, and the holders 
of ius in agro vectigali or of emphyteusis en- 
joyed the same rights of action against third 
persons as if they were owners. Both therefore 
had, what the Roman lessee had not, a right 
in the land itself. These two institutions were 
fused by Justinian into one. As against the 
landlord, the emphyteutist had the right of 
possession and enjoyment, under the following 
limitations: he must keep the land in cultiva- 
tion; he must pay the taxes on the land; he 
must pay the annual ground rent to his land- 
lord; and, if he proposed to sell his right, he 
must inform the landlord of his intention and 
of the price offered. The landlord had then the 
right either to buy the emphyteusis himself at 
the same price or to exact 2 per cent of the price. 
The landlord had the right of reentry upon the 
land when it was sensibly deteriorated by neg- 
lect or misuse, when taxes or ground rent had 
not been paid for three years, when notice of 
intention to sell was not given, or when the 
price offered was not truthfully stated. Teu- 
tonic law developed a similar institution, known 
as heritable leasehold (erhpacht) , 

Mediseval jurists were inclined to construe 
both emphyteusis and erhpacht as a divided 
ownership, attributing titular o’wnership to the 
landlord and beneficial ownership to the occu- 
pant. (See Dominium.) The revolutionists of 
the eighteenth and nineteenth centuries disliked 
these perpetual leaseholds as savoring of feu- 
dalism; and in many states the ground rents 
were either abolished or provision was made for 
their redemption. In some European states, 
however, the institution survives, sometimes 
under the name of ertpacht, sometimes under 
that of emphyteusis, with more or less blending 
of Roman and mediseval rules. See Censo; 
Superficies; Civil Law; and compare the 
analogous doctrines of English and American 
law under the titles Leasehold; Rent (Rent 
Service, Rent Charge) ; Feudal Tenure. 

EM'PIRE (OF., Fr. empire, from Lat. im- 
perium, power, from imperare, to command )- 
The territory and people whose sovereign hears 
the title of emperor or empress — a title which, 
since the time of Julius Cseaar, has come to 
imply the possession of monarchical power in 
its highest form. (See Imperium.) The Ro- 
man Empire, from 395 a.d., was divided into 
two parts — one of which was ruled from Rome, 
the other from Constantinople. The Empire of 
the West succumbed to the onslaught of the 
Germanic nations in 476, while the Eastern, or 
Byzantine, Empire survived until 1453. Charles 
the Great, King of the Franks, was crowned 
Emperor at Rome by Rope Leo HI in 800. Thus 
the Empire of the West was nominally revived, 
and the title of Emperor of the Romans continued 
to he borne by his successors for nearly a cen- 
tir\. Abonr'oO yoar>^ aftiT the extinction of 
I'lo Carolincrian <l\'TiJi'=-Ty in Germany, the Ger- 
11 an ICinsr. 0'1 > tli<‘ Groat, alter conquering the 
Lombards, had , himself crowned Emperor by 
the Pope at Rome in 962, from which year 
dates the Holy Roman Empire of the German 
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nation, frequently spoken of simply as the 
‘ 'Em pi re.'' From Otto’s time, with the exception 
of the short period of the Interregnum in the 
thirteenth century, there was an unbroken suc- 
cession of elected German kings, who assumed 
the rank and right of emperors and were 
j. 1 .IS such by the church. The Holy 

:I . ■' jL-'*'* came to an end in 1806, after its 

last ruler had assumed the title of Emperor of 
Austria. In 1871 the German states, with the 
exclusion of Austria, were constituted an em- 
pire, the dignity of German Emperor being 
made hereditary in the royal dynasty of Prussia. 
In addition to the three empires of Christendom 
— Germany, Austria-Hungary, and Russia — the 
Turkish, Japanese, and Abyssinian realms are 
spoken of as empires, while the King of Eng- 
land bears the title of Emperor of India. Pre- 
vious to 1889 Brazil was an empire. See 
Emperor; Holy Roman Empire; Germany. 

EMPIRE, Roman. See Emperor; Empire. 

EMPIRE STATE. New York. See States, 
Popular Names op. 

EMPIR'TiC (Lat. empiricus, Gk. ifjLTreipiKoSf 
empeirikos, empire, from ^fiireLpoSf empeiroSy 
skilled in, from ev, en, in -h Treipa, peira, trial). 
The name applied to a sect of ancient physicians 
in the time of Celsus and Galen. They laid 
great stress on the unprejudiced observation of 
nature, and thought that, by a careful collection 
of observed facts forming a history, the coin- 
cidence of many observations would lead to 
unalterable prescriptions for certain cases. The 
later adherents of the school excluded all theo- 
retical study, even that of anatomy, and were 
guided solely by tradition and their individual 
experience. By an empiric in medicine is now 
understood a man who, from want of theoretical 
knowledge, prescribes remedies by guess accord- 
ing to the name of the disease or to individual 
symptoms, without knowledge of the pathologi- 
cal conditions, the chemical changes occurring, 
or the individuality of the patient; in other 
words, a quack. Many so-called “specific medi- 
cines” are administered on this principle, or 
want of principle- 

EMPIR'ICISM ( Gk, ef^weipia, empeiria, ex- 
perience, from €pL7r6Lpo9y f- \*’’ed in). 

The philosophical view ,■ ..i « s; *:-b • . ■ is the 
source of all knowledge. Until recently the term 
‘‘empiricism” has been applied to the view held 
mainly by English writers of the seventeenth, 
t igh t ( ( r; i ^ 1 . and nineteenth centuries. J ohn 

wa- the first to give it systematic ex- 
pression, but Francis Bacon before him was in 
temper an empiricist. Classical English em- 
piricism can be succinctly stated as follows, al- 
though not every early English empiricist is to 
be considered as subscribing to what may be 
called this standardized empiricism. This em- 
piricism denies the existence of any a priori 
(q.v.) constituents in knowledge, maintaining 
that at first the mind is a tabula rasa, or clean 
slate, upon which experience must inscribe all 
the characters. These inscriptions come one by 
one, and what seems to be a necessary connec- 
tion appears so only from the habit we have 
formed of associating certain elements together. 
Even in antiquity there were thinkers with dis- 
tinctly empiricist proclivities, as, e.g., the Soph- 
ists (q.v.). (See Locke; Hume; Mill, James; 
Mux, John Stuart.) The fault of this classi- 
cal English empiricism is not tliat it traces all 
knowledge back to experience, but that it gives 
a wrong account of experience, representing it 


as a piecemeal affair, an aggregation of psy- 
chical elements with an accidental structure. 
Opposed to this empiricism stood the continental 
rationalism (q.v.) represented by such philoso- 
phers as Descartes, Spinoza, Leibnitz, and Wolff, 
who championed the ability of the mind to know 
reality by means of its faculty of reasoning, 
which was for them independent of experience. 
Kant attempted a compromise between empir- 
icism and rationalism, restricting knowledge to 
the domain of experience (thus agreeing _ with 
the empiricists) but attributing to the mind a 
constructive function, in building the raw ma- 
terials of sensations into the systematic struc- 
ture of experience. This structure can be known 
a priori, without resorting to empirical methods. 
(In this respect Kant agreed with the ration- 
alists. ) 

In recent years the term “empiricism” has 
taken on a more flexible meaning, being now 
used quite frequently of any philosophical sys- 
tem which finds all its materials in expe- 
rience, even when experience is not considered 
as atomic in constitution, i.e., as an acci- 
dental collection of psychic elements. William 
James thus called his own philosophy “radical 
empiricism,” distinguishing it from traditional 
empiricism by the fact that the latter “has 
always shown a tendency to do away with the 
connections of things and to insist most on the 
disjunctions,” while his own empiricism^ ‘‘does 
full justice to conjunctive 7 'elations, without, 
however, treating them as rationalism always 
tends to treat them, as being true in some su- 
pernal way, as if the unity of things and their 
variety belonged to different orders of truth and 
validity altogether.” This radical empiricism 
holds “that the relations between things, con- 
junctive as well as disjunctive, are just as much 
matters of direct particular experience, neither 
more so nor less so, than the things themselves.” 
The world is composed of experiences, each con- 
nected by some experienced relation with some 
other experience. Time and space are common 
media in which these constituent experiences 
lie, but there is no one consciousness* in which 
the whole is included. 

John Dewey has also contributed to a more 
liberal construction of empiricism, calling his 
own view an “immediate empiricism,” which 
“postulates that things — anything, everything, 
in the ordinary or nontechnical use of the term 
‘things — are what they are experienced as. 
Hence, if one wishes to describe anything truly, 
his task is to tell what it is experienced as 
being.” Knowledge is itself a form of experience 
and must be treated descriptively as it is found : 
“go to experience and see what the thing is 
experienced as.” Immediate empiricism is thus 
a method, the empirical method universally ap- 
plied. For the traditional empiricism,- consult: 
Green, Prolegomena to Ethics (5th ed., Oxford, 
1884) ; Pfleiderer, Empirismus und Blcepsis in 
Dav. Hume’s Philosophie (Berlin, 1874) ; and 
the histories of philosophy by Windelband, H5ff- 
ding, Ueberweg, Erdmann, Fischer, Falcken- 
berg. For the more recent empiricisms, consult: 
James, The Meaning of Truth (New York, 
1909) ; Essays in Radical . Empiricism (ib., 
1912) ; PluraUstic Universe (ib., 1909) ; Borne 
Problems of Philosophy (ib., 1011) ; Dewey, In- 
fluence of Darvnn on Philosophy (ib., 1910). 

EMPIS, SN'pS', Adolphe Dominique Florent 
Joseph Simonis (1795-1868). A French dram- 
atist, born in Paris. From 1856 to 1859 he 
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was administrator of the Theatre Francais. He 
is the author of a number of plays which have 
been praised for their natural style, their dra- 
matic situations, and their fine study of char- 
acter. These productions include: Bothioell 
(1824); La mdre et la fille, with Mazeres 
(1830); TJn changemerbt de imnistere (1831); 
tin ]Gune menage (1838); L^Heritiere (1844); 
Les SIX femmes de Henri VIII (2 vols., 1854). 

EMPLOYERS’ LIABILITY. In general, 
the liability of employers for injuries sustained 
by workmen while in their employ. (See Neg- 
ligence; Tort.) Specifically the expression is 
most frequently employed to describe certain 
statutes, recently enacted in England and the 
United States, with the object of defining and 
enlarging this common-law liability. 

A person being generally liable, not only for 
his own direct acts of negligence, but indirectly 
for those of his servants as well, it might be 
supposed that an employee injured in conse- 
quence of such negligence, either on the part of 
his employer or of a fellow employee, would be 
entitled to recover damages from his employer 
for the injury so sustained. But the nature of 
the relation of master and servant at common, 
law, and the conditions of service formerly ex- 
isting, have led to a peculiar rule limiting the 
liability of employers to their employees as dis- 
tinguished from other persons exposed to in- 
jury from the manner in which the business is 
carried on. This rule is to the effect that an 
employee, on entering upon his service, im- 
plicitly engages with his employer to run all 
the ordinary risks of the service, including the 
risk of negligence on the part of his fellow 
servants. The employer is, of course, liable for 
gross negligence, and for novel and extraordi- 
nary risks involved in the service, as well as for 
all acts of negligence, whether of the master or 
of fellow servants, occurring outside the regu- 
lar service; he is bound to use due diligence in 
-cKct’iig hi*' superintendents, foremen, and 
cihcr -(-rvant', to furnish them with suitable 
appliances and a safe and proper place in which 
to carry on their work and to make necessary 
rules. It makes no difference whether the negli- 
gent fellow servant through whose fault an in- 
jury is sustained is a foreman, whose orders 
the injured servant was bound to obey, or a 
fellow servant in the ordinary sense, working 
side by side with the injured man. The “risk” 
voluntarily assumed by the man who enters 
another’s employ covers “all persons engaged 
under the same employer for the purposes of 
the same business, however different in detail 
those purposes, may be.” 

With the change in the relations of employer 
and employee, due to the transformation of in- 
dustrial conditions in recent years, these rules 
of the common law have taken on a harsh and 
arbitrary aspect, which under older conditions 
they did not present. They have accordingly 
been modified by legislation, both in England 
and in the United States. The earliest statute 
of this sort was the Employers’ Liability Act, 
passed by Parliament in 1880 (43 and 44 Viet., 
o. 42), with the av/)wed object of extending and 
regulating the liability of employers to make 
compensation for personal iniuries suffered by 
workmen in their service. It exempted work- 
men from the common-law doctrine when injury 
was due to defective work or machinery, putting 
them in much the same position with respect 
to their employer as that occupied by an out- 


sider, and by excluding from the definition of 
fellow servants foremen and others exercising 
authority over the injured employee, making the 
employer liable for the acts of those exercising 
a delegated authority under him. It also abol- 
ished the immunity of persons and corporations 
operating railroads in all cases of injury suffered 
by railroad employees in consequence of col- 
lisions and other railroad accidents. This 
statute was followed in 1897 and 1900 by the 
Worlonen’s Compensation Acts (60 and 61 Viet., 
c. 37, and 63 and 64 Viet., e. 22), which in 
certain large classes of employment, as railways, 
factories, mines, etc., render the employer liable 
for any personal injury incurred by a work- 
man by any accident arising out of and in the 
course of his employment, whether due to the 
fault of the employer or not; and these acts 
were in 1907 superseded by the Workmen’s Com- 
pensation Act, 1906 (6 Edw. vii, c. 58), which 
removes the restriction of the principle to 
special classes of employment and makes it of 
nearly universal application. Under this legis- 
lation the employer is virtually an insurer of all 
persons in his employ against all injuries sus- 
tained in the course of their employment, pay- 
ing a limited compensation to those injured or 
to the families of those killed by such accidents, 
whether or not due to want of care on his part 
or that of his servants. 

The American legislation on this subject is of 
a very diverse character, most of the States 
having passed statutes enlarging the liability 
of the employer of labor. In some States this 
1 '* 1,.:’ r has been confined to employees of 
railroad companies; and in some the disposition 
to evade the new rule of liability, by requiring 
an employee to sign a contract waiving the 
benefits of such legislation, has been defeated 
by further statutes forbidding the making of 
such contracts or declaring them to be null and 
void. The English Act of 1906 has been followed 
in several States, including New York, New 
Jersey, Massachusetts, Wisconsin, and others, 
and by an act of Congress applying to persons 
engaged in interstate commerce. 

The constitutionality of this legislation ha^ 
been questioned on the ground that, wheire the 
employer was free from fault, the provision of 
compensation to the employee was a taking of 
property not for a public purpose and without 
due process of law. In 1911 the New York 
Court of Appeals declared the Workmen’s Com- 
pensation Act of that State unconstitutional 
and void on that ground. This decision was 
very unpopular and was severely criticized by 
a large section of the bar as well as by the 
public, and furnished one of the principal 
grounds for the proposal, embodied in the Pror 
gressive platform of 1912, for the so-called “re- 
call of judicial decision^*' by popuhir vote.* In 
1913 the New York oonatitntion wa-j amended 
so as to permit legislation pf this character. 
Substantially similar acts have recently (1913- 
14) been sustained as constitutional by the 
Supreme Court of Wisconsin and the Supreme 
Court of the United States. 

The extension of employers’ liability by the 
legislation above described has led to the insti- 
tution of a novel kind of insurance, knowU as 
employer’s liability insurance, whereby the em^ 
ployer is insured against loss by reason of his 
liability to his employees; the insurer, in con- 
sideration of a premium paid by the employer, 
agreeing to pay all damages with which the latt 
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ter is or for whicli he may hecome legally liable. 
Ptecent employers' liability acts make such in- 
surance compulsory and in some States the 
State itself provides such insurance. 

Bibliograpiiy. Bureau of Labor Statistics, 
New York, Seventeenth Keport (1S99) , Economic 
a 7 id Social Aspects j Diesser, Employers^ Lia- 
bility Acts (St. Paul, 1902); Labatt, Master 
and Servant (Rochester, 1904) ; Alger and Slater, 
ISleio York Employers^ Liability Act (2d ed., 
Albany, 1907) ; V. R. Aronson, Workmerds Corn- 
pensation Act (London, 1909) ; H. N. Barnett, 
Accidental Injuries to Workmen (New York, 
1911) ; P. J. Doherty, Liability of Railroads to 
Interstate Employees (Boston, 1911) ; H. Richey, 
Federal Employers* Liability Act (Charlottes- 
ville, Va., 1913). See Labob Peoblem; Master 
AND Servant ; Trade-Unions. 

EiyLPLOYEBS’ LIABILITY INSTJBANCE. 
See Insurance; Accidents, Industrial. 

EICPLOYMEETT BUREATT. Any agency 
intended to bring employers and the unemployed 
together. There are four kinds : ( 1 ) private 

.1 ' “’ade-unions for skilled labor; 

(:>, I societies; and (4) free bu- 

reaus established by national or local govern- 
ments, The free bureaus have in view the larger 
object of adjusting the entire labor market. 
The fullest expression of this method has been 
found in France, where in 1851 a comprehensive 
scheme for the establishment of employment 
bureaus throughout the country was submitted 
to the Legislative Assembly. The measure failed 
of adoption; but the idea was persistently agi- 
tated imtil Oct. 7, 1888, when the Bourse de 
-Travail was opened in Paris with a subsidy of 
150,000 francs from the government. A large 
building was erected in 1892 which became the 
headquarters of labor syndicates. Owing to a 
dispute between the labor syndicates and the ad- 
ministration, it was closed July 6, 1893. It 
was reopened in 1896, and is at present under 
the maiirigcTUont of a commission chosen in part 
by the labor syndicates, in part by the admin- 
istration. There are also throughout France 
numerous bureaus managed by unions of labor 
syndicates. These ordinarily seek to place mem- 
bers of syndicates — or unions — alone, though 
they may extend their assistance to other work- 
men with the hope of inducing them to join 
the syndicates. A national bureau has been 
established with the purpose of ■ i, ■J'/* i- i' e 
supply of labor in different parts < i*'* • 

This bureau received in 1900 an appropriation 
from the state; but since it was founded to em- 
ploy its influence to keep workers away from 
districts where strikes are in progress, govern- 
ment aid has been withdrawn from it. Public 
bureaus have been opened in 49 other cities. In 
1870 the system was established in Belgium with 
good results- In England the movement began 
with the Egham bureau, established in 1885, 
and discontinued after the passing of the Local 
Government Act in 1894. Another voluntary 
i)weau was established in Ipswich in 1885 and 
i^i^ated until 1906, when its work was taken 
over by the Distress Committee. Several munic- 
ipal bureaus were established in the depression 
nf 1892. OMcial inquiry in 1905 disclosed the 
■existence of 21 municipal and three nonmunic- 
ipal bureaus. Few of the bureaus showed any 
considerable degree of activity, and their work 
was taken over by Distress Committees under 
the local governments, which attempted — with 
no very brilliant success, as a rule — ^to meet the 


need of organization of the labor market. By 
Act of 1909 the establishment of employment 
bureaus, or labor exchanges, was made com- 
pulsory throughout the United Kingdom. Under 
this act 423 labor exchanges had been established 
by 1914, with 1066 local agencies, each directed 
by the nearest exchange. The system is con- 
trolled by a central office in London, with eight 
divisional offices in various cities. The system 
has been successful in organizing ^ the market 
for casual and unskilled labor. Switzerland has 
offices at Bern and Basel, and since 1889 several 
Italian cities have started labor exchanges, the 
most important being at Milan. In Germany 
the movement is recent, but extensive. In addi- 
tion to the official bureaus there exist employers' 
unions and joint associations of employers and 
trade-unions. The first municipal^ bureau grew 
out of such an association startef T-. ■ 

in 1892. Bureaus organized by ■ 
have been especially successful in southern Ger- 
many. The best system is that of Munich, with 
an elective board of employees and employers, 
having a city officer as chairman. In its .first 
year of full operation (1896) the Munich bu- 
reau found situations for 25,586 persons^ and its 
work has rapidly increased in effectiveness. At 
present there is a municipal labor bureau in 
almost every German city of over 50,000 in- 
habitants and in many of the lesser cities as 
well. In north Germany the voluntary associa- 
tion, subsidized by the municipality, performs 
much of the work conducted in south Germany 
by purely municipal agencies. There is a con- 
siderable degree of cooperation among the agen- 
cies of the several municipalities to the end of 
. « national labor market. In the 

I the private agencies play an 

important part in M-l ju.*-; iiig the conditions of 
the labor market. ir is usually laborers 

of the lowest and most ignorant classes who are 
compelled to make use of an agency for finding 
employment, it has been easy for unscrupulous 
parties to secure great profits through the estab- 
lishment of fraudulent bureaus. A number of 
States have attempted to meet this evil by 
requiring the licensing of private employment 
bureaus or the furnishing of bonds. In other 
States public labor bureaus have been established 
with the hope of destroying private agencies 
altogether. Ohio, as the pioneer by the Law 
of April 28, 1890, started bureaus in five cities: 
State laws providing for public employment 
bureaus were in force in 18 States in 19 14* 
Most of these bureaus are under the manage- 
ment of the labor departments of the respective 
States and, through lack of adequate machinery, 
accomplish practically nothing. The most suc- 
cessful law is that of Wisconsin, giving to the 
Industrial Commission, created in 1911, broad 
powers to organize and conduct employment bu- 
reaus. A competent staff was chosen to estab- 
lish an employment bureau at Milwaukee in 
1912. In its first year of operation the bureau 
secured positions for 11,400 applicants, and its 
second year of operation showed an increase of 
40 per cent in work done. Three other bureaus 
have been opened in other cities. The philan- 
thropic a, ID rich-' i!Tr i he charity organizations. 
Young (? iii i-T i;i II Associations, churches, 

settlements, and the Salvation Army. In recent 
years, owing to the publications of investiga- 
tions revealing the iniquities of the private 
agencies, a number of semiphilanthropic agencies 
have been established by employers. > Consults 



E]yCPL0YJyCE3SrT DISEASES 


EMSER 


713 


Quarterly Journal of Economics, vol. xiv (Bos- 
ton, 1900) (notes give reference to State Bu- 
reau of Labor Reports and Eoreign Reports) ; 
Kellor, Out of Work (New York, 1904) ; 
Beveridge, Unemployment (London, 1909) ; 
Bramstedt, Das Problem der Beschaffung von 
Arbeit durch Stadt und Gemeinde (Kiel, 1900) ; 
Leiserson, “Public Employment Offices,” Political 
Science Quarterly (March, 1914). See Chaeity 
Organization Society; Labor Exchanges; 
Unemployment. 

EMPLOYMENT DISEASES. See Occupa- 
tional Diseases. 

EMPOLI, em''p5-l§. An episcopal city of the 
Province of Plorence, Italy, on the left bank of 
the Arno, 19 miles west of Florence (Map: Italy, 
E 4). Empoli manufactures straw plaiting for 
bottles, cotton and leather goods, hats, faience, 
glass, and macaroni, and market fruits and veg- 
etables. Pop. (commune), 1901, 20,404; 1911, 
21,506. 

EMPOLI, Jacopo di Clementi da. See Cle- 
menti, Jacopo di, da Empoli. 

EMPO'RIA. A city and the county seat of 
Lyon Co., Kans., 61 miles southwest of Topeka, 
on the Missouri, Kansas, and Texas, and the 
Atchison, Topeka, and Santa Fe railroads (Map: 
Kansas, F 6). It is the seat of the College of 
Emporia (Presbyterian), opened in 1883, a State 
normal school, and the Emporia School of 
Music and Art, and contains a fine Federal 
building, a Carnegie and a railroad library, and 
a hospital. Emporia is in a fertile agricultural 
region, ships large quantities of cattle, and has 
flouring mills, fcfundries and machine shops, 
corrugated-metal works, carriage factories, 
marble works, ice and cold-storage plants, and 
wholesale houses. Emporia was settled in 1856, 
incorporated in 1870, and adopted the commis- 
sion form of government in 1910. The water 
works are owned and operated by the city. 
Pop., 1900, 8223; 1910, 9058; 1914 (U. S. est.), 
9328. 

EMPO'RITJM. A borough and the county 
seat of Cameron Co., Pa., 100 miles west-north- 
•west of Williamsport, at the junction of the 
BulTalo and Philadelphia and Erie divisions of 
the Pennsylvania Railroad (Map: Pennsylvania, 
E 3 ) . It has large powder plants and manu- 
factories of incandescent lamps, paving brick, 
flour^ iron, lumber, sole leather, etc. The elec- 
tric-light plant is owned by the municipality. 
Pop., 1900, 2463; 1910, 2916. 

EMERSON, William (1791-1852). An Eng- 
lish editor. He was educated at Winchester and 
at Trinity College, Cambridge, and was one of 
the most active contributors to the EdAnhurgTi 
Review from 1823 to 1849, I- editor of 

that publication upon the (i. 1 cn' Napier in 

1847. From 1824 until his death he was pro- 
fessor of law at the East India College, Hailey- 
bury. 

EM'PYEOilA (Neo-Lat., from Gk. 
suppuration, from h, cn, in + iriov pyon, pus). 
An internal suppuration. The term is now ap- 
plied specifically to a collection of pus in the 
pleura, but collections of pus. in the accessory 
cavities of the nose, as the antrum of Highmore, 
or the frontal sinus, are also referred to as 
empyemas- 

* EM'PYREU'MA (Neo-Lat., from Gk. ipirv- 
pevfia, live.' coal preserved under ashes, from 
ifjLirvpeOetv, empyre^ein, to kindle, ^ixirvpos, em- 
pyros, fiery, from iv, en, in -fr nvp, pyr, fire). 
The burned smell and acrid taste which result 


when vegetable or animal substances are decom- 
posed by a strong heat. 

EMPYROMANCY. See Divination. 

EMS, ems, or BAD EMS, bat ems. One of 
the oldest and most famous watering places in 
Europe, situated in the Prussian Province of 
Hesse-Nassau, on the Lahn, about 8 miles from 
its junction with the Rhine, and 10 miles east- 
southeast of Coblenz (Map: Prussia, B 3). It 
lies in a charming valley surrounded by thickly 
wooded hills. Its many warm mineral springs, 
varying in temperature from 79® to 135° F., 
are considered especially efficacious in the treat- 
ment of diseases of the respiratory organs. The 
three springs discovered about 1865 and those 
opened since are all owned by the government. 
Ems is visited annually by over 12,000 patients 
and as many tourists. The Kurhaus, the older 
portion of which dates from the sixteenth cen- 
tury, contains the principal springs and baths. 
It is connected by an iron colonnade with the 
Kursaal erected in 1838, which contains reading 
rooms and concert halls. In Spiess Ems, the 
new quarter, are the Romerbad and the New 
Bath House. Many of the neighboring heights 
command extensive views of the Lahn valley, 
notably the Malberg on the left hank of the 
river. In the vicinity are important lead and 
silver mines. Pop., 1900, 6494; 1910, 6777. 

Ems was known to the Romans. In 1172 it 
came into the possession of the counts of Nassau. 
In 1866, with the Duchy of Nassau, it was united 
with Prussia. At Ems, on July 13, 1870, oc- 
curred the famous interview between King Wil- 
liam of Prussia and the French Ambassador 
Benedetti, which precipitated the Franco-Prus- 
sian War. 

EMS. A river in the northwestern part of 
Germany, rising in Westphalia, on the south- 
west slope of the Lippe Forest (Map: Prussia, 
B 2). It flows first in a westerly, then in 
a northwesterly, direction, entering Hanover, 
i’ ’ ' :l' V ' ich it flows north, and emptying into 

• I) an inlet of the North Sea, after a 

course of about 210 miles. The Ems drains an 
area of about 4600 square miles. Its chief 
affluents are the Aa, the Haase, the Hessel, and 
the Leda, all from the east. It is navigable for 
small vessels for only 25 miles from its mouth, 
but it supplies water to numerous canals, which 
are used for both irrigation and navigation. 
Nearly the whole of its course from Munster 
to Papenburg is paralleled by canals on the 
east side, vbile on the west connection is formed 
with the network of canals of Holland, and by 
the Dortmund-Ems Canal with the Westphalia 
coiil rojrL-, 11 . 

EMS, Ri 1)01 r VON. See Rudolf of Ems. 

EMSER, ams'er, Hieronymus (1477-1527). 
A German C i' » o'* jk-.i He was born at 

Ulm, studh'! ! ;. njr- •. .‘d Basel, and lec- 
tured at Erfurt, where Luther was one of his 
hearers. From 1505 he was secretary to Duke 
George of Saxony, who employed him 4o collect 
material regarding Bishop Benno* of Meissen, 
and in 1510 sent him to Rome to obtain the 
canonization of that prelate. After the Disputa- 
tion of Leipzig in 1519, he broke with Luther, 
although he bad sympathized with a moderate 
reform. Luther was very violent against Mm, 
•and he was particularly bitter against Luther's 
translation of the New Testament, which, he 
declared, contained 1400 lies and errors. In 
1527 bo published his rendering of the New 
/festamont from the Vulgate, which is Luther’s 
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adapted to the Vulgate text. In 1523 he trans- 
lated into German the anti-Lutheran tract of 
Henry AHII. Eraser’s crest was a goat’s head, 
and Luther- delighted in calling him “Bock- 
Emser” and ‘vEgoceros.” Consult: Waldau, 
’Nachricht von Hieronymus Emsers Lehen und 
Schriften (Anspaeh, 1783) ; Kawerau, Hierony- 
mus Emser (Halle, 1898) ; Enders, Luther und 
Emser (ib., 1890-92), containing his writings 
against Luther. 

E'MU, or EGMCEIT (Portug. ema). A ratite 
bird of Australia, closely allied to the cassowary, 
but larger, sometimes weighing about 130 
pounds, and next to the ostrich in size. It 
diifers from the cassowary in having the hill 
horizontally depressed, the head feathered and 
destitute of a bony crest, and the throat nearly 
naked and with no pendent wattles. The feet 
are three-toed, as in the cassowary, and the 
wings are mere rudiments hidden beneath the 
loose filamentous feathers of the body. The 
color is dull brown, mottled with dingy gray ; 
the young are striped with black. When assailed, 
emus strike backward and obliquely with the 
feet, like the cassowary, and they are so power- 
ful that a stroke of the foot has broken a man’s 
leg. They cannot fly, but run very fleetly. They 
are timid and peaceful and trust altogether to 
speed for safety, unless hard pressed- In a wild 
state they sometimes occur in small flocks, but 
they have now become extinct in the more 
thickly settled parts of Australia, The extinc- 
tion of the genus will be prevented, however,^ by 
its being preserved in a state of domestication, 
as they are very easily domesticated and breed 
readily in that state. The flesh is rather tough 
for eating. The common emu has frequently 
bred in Europe, where it is constantly seen in 
menageries or domesticated in English parks. 
The eggs are six or seven in number, dark 
green; the male performs the principal part of 
the incubation. The fat beneath the skin con- 
tains much oil; six or seven quarts are ob- 
tained from a single bird, and on this account 
it has been much hunted in Australia. Its food 
consists chiefly of roots, fruits, and herbage. 
Besides a drumming soimd, which is frequently 
emitted, it gives forth a high-pitched piping 
note. It is probable that only one species of 
emu is living, Dromceus novce-hollaTidice. Several 
have recently become extinct. These constitute 
the family Dromseidoe, of which a fossil species 
has been discovered in the Tertiary deposits of 
India- Consult Matthew, Birds of^ Australia^ 
voL i (London, 1910-11). See Plate of Casso- 

WABTES- 

E'MU, or EOSiEEU WJbtEH (Australian emu 
+ Eng. wren). A very small, brown, ground- 
keeping flycatcher (Stipiturus matachurus) of 
Australia, also called pheasant-tailed warbler. 
It is so named because of the great elongation 
of the central feathers of its tail, which are so 
loosely constructed as to resemble the plumage 
of the emu. The birds are described as flying 
with difliculty and preferring to creep about 
among herbage and low bushes near the ground 
like little field mice, where the male utters a 
weak but pretty song. Consult Campbell, Nests 
and Eggs of Australian Birds (Sheffield, 1900). 
See Plate of Wbens, Waeblers, etc. 

EMUI/SIN' (from Lat. emulsus, p.p., ernul- 
gere, to milk out, from e, out + mulgere, to 
milk). An enzyme found in plants, which de- 
composes various glucosides into glucose (grape 
sugar) and other products. It occurs in cer- 


tain members of the rose family, notably in the 
almonds, both sweet and bitter, and the cherry 
laurel, in some spurges belonging to the genus 
Manihot, and in several common molds and 
lichens. Amygdalin, salicin, and other glucosides 
are split up by emulsin, wfliich acts best in neu- 
tral solutions and at temperatures between 30*’ 
and 40*’ C. (86'’ and 104'’ F.). It is destroyed 
at about S0° C. (176° F.). See Enzyme; Glu- 
coside; Benzaldehyde; Digestion in Plants. 

EMUL'SIOH (Er. Emulsion, from Lat. e mul- 
gere, to milk out). Emulsions are liquid prepa- 
rations consisting of oily, fatty, resinous, or 
otherwise insoluble substances suspended in 
watery liquids by the intervention of gum, 
mucilage, or other viscid material called emulsi- 
fying agents. Natural emulsions comprise prod- 
ucts of animal or vegetable origin, 
of oily or resinous substances, so combined with 
gum or albutnin as to be readily miscible with 
water without separation. Milk and egg yolk 
are such typical emulsions, and seeds and gum 
resins form emulsions when triturated with 
water. Artificial emulsions are made by thor- 
oughly mixing the oil with the emulsifying 
agent, adding a certain proportion of water and 
triturating the mixture in a mortar or agitating 
it in a flask. Volatile oils require the addition 
of a fixed oil to produce a stable emulsion. 
Water-insoluble substances — salicylic acid, chlo- 
roform, salol, etc. — may be. emulsified in the 
same way as oil of turpentine, i.e., by the addi- 
tion of gum tragicanth or acacia. In the United 
States Pharmacopoeia six emulsions are official: 
of almonds, asafoetida, chloroform, cod-liver oil, 
cod-liver oil with hypophosphites, and oil of 
turpentine. 

EN'ALIBS (from Gk. iv, en, in -|- fiX?, hats, 
sea). In botany, the members of the marine 
fixed vegetation (benthos) (q.v.) which grow 
attached to loose soil. Submerged eel -grass 
meadows form one of the chief enalid societies. 

ENAL'IOSAU'BUS. See Ichthyosaurus ; 
Plesiosaurus- 

ENAMBUC. See Esnambuc. 

ENAM'EL {en + older form amel, Fr. imail; 
OF. esmail. It. smalto, from OHG. smalie, Ger. 
Bchmalts, butter, from schmelsien, to melt, Gk. 
tiikSeiv, meldein, to melt) . A glaze coating ap- 
plied by fusion to any substance which will bear 
the necessary heat, especially to metals and to 
pottery (q.v.). Enamel is really a kind of glass 
composed of silica, minium, and potash, to which 
the desired color is given by means of metallic 
oxides. It may be applied so as to cover the 
whole surface, and the new surface thus formed 
may be painted with vitrifiahle colors, or the 
enamel may be applied to parts of the surface 
only, so that the colors of this partial applica- 
tion, combining with the colors of the object 
itself, may produce a decorative efiect; and, 
finally, the enamel may be treated as a trans- 
parent or translucent mass, showing its color 
effect equally by transmitted and by reflected 
light. In each of these methods the enamel 
itself is provided in lumps or sticks or rods, 
each piece being usually of a separate solid 
color and having been previously vitrified. This 
material is ground very fine, mixed with gum 
water or some similar adhesive vehicle until it 
forms a paste, and can be applied with a brush. 
The object is then put into the enameling fur- 
nace, and in the heat the enamel passes from 
the condition of a dampened powder, through 
the state of flux or semifluidity, into a hard, 
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glossy, bubble-like mass looking very like the 
wet powder of its first condition. 

Modern glass of brilliant iridescent surface is 
not generally enameled ; but the glass lamps sus- 
pended in mosques throughout the Levant, and 
the glass vases, drinking vessels and the like, 
which are also of Saracenic or Moorish work, 
are decorated by enameling in the proper sense. 
The distinction is obvious to one who notes that 
in the Oriental pieces the body of the glass 
vessel shows between the usually opaque and 
projecting masses of the enamel which has been 
put on separately and fused and hardened sepa- 
rately. Similar work has been done in Europe, 
though rarely. So, in a porcelain vase decorated 
in colors, the painting which is applied over the 
glaze is of the nature of enameling and is easily 
seen to be an application made after the comple- 
tion of the body of the vase. On the other 
hand, when a Chinese kettle or jardini&re of 
thin metal is coated on both sides with a solid, 
opaque, uniform coating, giving it a finished 
look somewhat, but not quite, like that of porce- 
lain, and when this hard and glassy surface is 
painted with flowers and the like, it is surface 
enamel of a kind very common in the Orient, 
though hardly used in European handiwork, 
except in connection with Limoges enamel, as 
mentioned below. These two methods of using 
the decorative quality of enameling are then 
distinguished as ( 1 ) that which covers the 
whole surface, and (2) that which is so applied 
to another surface as to form with it a kind of 
mosaic pattern. 

Of the first kind, one variety has been de- 
scribed above; another is that usually known as 
Limoges enamel. In this the enamel is applied 
to a plate of metal with the express purpose 
of affording a ground for painting, and the 
paintings are often of very elaborate character. 
Thus, the work of the sixteenth century, in 
which are distinguished the names of Pdnicaud, 
Jean Courteys, and Leonard Limousin, is famous 
for the use of completely developed painting of 
the figure, treated, of course, decoratively, i.e., 
without shadows and with the high lights often 
touched with gold, but with the figures com- 
pletely modeled and the story completely told. 
At a later time these proper limitations of the 
art disappear, and the eighteenth-century Li- 
moges enamel resembles very cl 
on paper or vellum, the slight ■ . ■ ■ ■ 

surface and the slightly different glo-- b<‘iiig 
the chief distinctions. The tendency of iho t'mi'o 
wms away from brilliant coloring, and much of 
the later Limoges enamel was painted in mono- 
chrome. 

That enamel which forms a mosaic pattern 
relieved upon the background of the original 
substance may be on glass, as stated above, and 
then the glass is usually translucent, and the 
pattern, in several colors, with gold, is in 
opaque body and in slight relief upon it. When 
applied to ceramic ware, as Chinese porcelain, it 
is usually combined with blue underglaze paint- 
ing and is lost in the general color effect. When 
it is applied to metal, this is done according 
to one of two methods — ^the cloisonnd and the 
champ lev4 methods. Cloisonne work is that 
which is done by building up upon the metal 
surface very small partitions (cloisons), divid- 
ing up the field, as of copper, into little com- 
partments; each of these compartments to be 
filled with enamel. Champlev6 enameling is 
done by engraving out the solid surface so as to 
Vor. VII.— 46 


leave little pools or hollows, which are to be 
filled with enamel. In either case a metal line 
or narrow space separates the pieces of enamel 
one from another. It is usual to grind the hard- 
finished enamel down until the glossy surface 
and the metal surface coincide and can be 
polished together. But in Oriental enamels it 
is not very uncommon to see a rougher and more 
picturesque treatment with the little compart- 
ments or hollows filled only in part, or else 
more than filled, so that considerable diversity 
of surface results. The very finest pieces of 
Oriental cloisonne enamel are of extraordinary 
brilliancy of decorative effect. The surface is 
very complete and perfect, with only minute 
bubbles to break its uniformity and only slight 
discolora-tions, as of pale-brown spots on the 
blue, to give its color some additional vivacity. 
Each compartment may be of solid, uniform 
color, or may itself contain a gradation, as of 
red passing slowly into white. The finest in 
color are Chinese, of the sixteenth or seventeenth 
century of our era. Very recent Japanese pieces 
show the partitions reduced almost to nothing — 
very slender and of no separate effect, the color 
masses of the enamel seeming to touch; whereas 
in old Chinese work they might be of an inch 
wide and present even broader surfaces where 
several strips met and were secured together. 

A highly artistic variety of enamel is the so- 
called hasse taille, in which the metal, usually 
gold or silver, is carved in a very low relief, 
and a transparent enamel is fused to the incised 
portions. Ph*-,- ‘ / • may be defined as cloi- 
sonne with the metal ground removed, and hence 
a transparent enamel. See Niello. 

^ History. The art of enameling was prac- 
ticed :!i * )riL'’ the most ancient of civilized peoples. 
The Lp,' pi nn- and Babylonians used enameled 
bricks of wonderful clearness and lustre for the 
decoration of whole apartments of their palaces, 
as may still be seen in the palace of Rameses 
III at Tel el-Yehudia and that of Nimrod 
recently excavated in Babylon. The Egyptians 
also used cloisonne enamel in their exquisite 
jewelry. The Greeks preferred cloisonn4 in their 
jewelry and other objects of decorative art and 
as an accessory to the noblest works of sculpture, 
as in the embroidery of the draperies of the 
Olympian Zeus by Phidias. Its use in jewelry, 
etc., was continued by the Romans, but it was 
reserved for the Byzantines to become the great- 
est masters of cloisonne. With the skill of 
design equaled only by a sense of color, they 
used it for a multitude of ecclesiastical objects 
— missal covers, shrines, tabernacles, crosiers, 
chalices, ciboria, crosses, and the like. The 
ground was of gold, which explains why so few 
examples survive, and simple colors, opaque and 
of dull finish, were preferred; the design was 
purely decorative. The art was practiced as 
early as the reign of Justinian, and, although 
interrupted by the iconoclastic movement, the 
development attained new splendor in the ninth 
and tenth centuries and lasted until the down- 
fall of the Empire. The most magnificent ex- 
ample of Byzantine enamel is the well-known 
Pala d’ Oro (q.v. ) in St- Markus, Venice. 

, Among Western nations champlev4 was the 
principal variety of enamel used. The Celtic 
tribes seem to have been especially skilled, and 
during the early Middle Ages the Irish in par- 
ticular wrought beautiful ecclesiastical objects, 
as may be seen in the Dublin Museum. The 
earliest important centre of the art on the 
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Continent was Cologne, where a school flourished 
during the tenth, eleventh, and twelfth cen- 
turies. Its works are scattered throughout the 
Rhinelands and may be studied in such noble 
examples as the Shrine of the Magi in Cologne 
Cathedral, and the altar front at Klosterneuburg 
by Master Nicolas, of Verdun- From Cologne 
the art was probably transplanted to Limoges, 
which attained great importance in the second 
half of the twelfth century and remained the 
principal centre of the art of enamel in western 
Europe throughout the Gothic period. Fine ex- 
amples may be seen in the several shrines 
(chasses) of the Morgan collection, New York. 
Limoges was also the principal centre of enamel 
painting (properly so called) of the fifteenth, 
sixteenth, and seventeenth centuries, described 
above. In the early fourteenth century the 
Italians invented the so-called hasse-taille 
enamel, of which there is a fine example, the 
‘^King’s Cup,” in the British Museum. 

Among the Oriental nations China has pro- 
duced cloisonnd ware of a distinctly national 
character, comparable in beauty and splendor 
to that of Byzantium. The art was not a native 
one, but was introduced from Constantinople 
by the Mongols in the North and the Arabs in 
the South as intermediaries. It attained its 
most perfect development under the Ming 
dynasty (1368-1643), especially during the 
reign of Chflng-t^ai (1450-56); but splendid 
examples were produced in the Manchu period, 
particularly during the reigns of K’and-lisi 
(1662-1722) and Ch’ien-lung (1736-95). It 
was used not only for the adornment of the ves- 
sels required by the temple service, but also in 
vases, bowls, and a variety of other objects of 
secular use. 

A revival of the art of enameling took place 
in the late nineteenth century. The artist now 
has at his command better and more varied 
colors, purer metals, and more perfect appliances 
for the application of heat; but it cannot be 
said that the art has as yet equaled its past ex- 
cellence, It is still used in connection with 
jewelry and other decorative work, but more 
frequently in enamel painting. Among the 
enamel painters of recent times are Claude 
Popelin, Grandhomme, and others in France, 
Bastanier in Berlin, Mach in Vienna, and Hu- 
bert Herkomer and Alexander Fisher in Eng- 
land. 

There are good collections of enamels in the 
muserims of decorative arts in London, Paris, 
Berlin, St. Petersburg, and other centres. One 
of the finest in existence is in the J. Pierpont 
Morgan collection — rich in rare Byzantine 
cloisonn4, German and Limoges champleve, as 
well as in the painted enamels of Limoges. 
The Brooklyn Institute Museum, New York, has 
a remarkable collection of Chinese cloisonn4, 
presented by S. P. Avery. 

Enamel in Industry. In the purely utili- 
tarian employment of enamel its purpose is to 
protect the surface to which it is applied from 
oxidation or the action of corrosive substances. 
The earlier enameled ware was usually thick, but 
enamel is now successfully applied to sheet iron 
and sheet steel. The utensils are pressed out of 
the sheet metal according to the process de- 
scribed under Dies axd Die Sinking and under 
Hollow Ware. The metal foundation having 
been properly prepared by annealing to stand 
the heat, it is dipped in the melted glaze and 
fired in an oven similar to that employed for 


the glazing of pottery, which is kept at a tem- 
perature of about 1500® F. The constituents 
of the glaze and their proportions vary in the 
different factories and are carefully guarded 
trade secrets. The color of enameled ware is de- 
termined by the metallic oxides used in the 
glaze and does not materially alter the character 
of the enamel, although a pure white enamel is 
likely to be less tough than gray. The quality 
of the enamel depends not only on the character 
of the glaze, but also upon the number of coats 
applied. By one process four successive coats 
are applied, the first three of which are simply 
dried, while the fourth is burned at 1500® F, 
In another, two successively fused coats are ap- 
plied. In the cheaper grades of enamel ware 
arsenic is said to be used in place of the oxide 
of tin, thus ’ ■ ■■ the cost, according to the 

statement ot a leading manufacturer, by 75 per 
cent. Agateware is simply a trade name for a 
variety of enameled ware, so called on account 
of its mottled appearance. Enameled ware, even 
of the highest grade, is likely to be injured by 
excessive heat, which, by making the iron expand 
faster than the glaze, cracks the latter. It is 
also liable to be affected by acids wherever 
there is the slightest break in the continuity of 
the surface of the enamel. When once acid 
penetrates the surface so that it can act on the 
iron underneath, it will gradually undermine 
the glaze so that it peels off. 

Bibliograpliy. Labarte, Histoire des arts 
industriels: emaillerie (Paris, 1865); Popelin, 
L^art de Vemail (ib., 1868), and Les vieuco arts 
du feu (ib., 1869) ; Linas, Les origines de Vor- 
fevrerie cloisonnie (Arras, 1877—78) ; Bowes, 
Japanese Enamels (Liverpool, 1884) ; Bupin, 
L^^uvre de Limoges (Paris, 1890), a monumen- 
tal production; Bandau, Die Fabrihation der 
Emaille tend das Emailliren (Vienna, 1890) ; 
Kondakov, Geschichte und Denhmaler des hyzan- 
tinisohen Emails (Frankfort, 1892), the best 
work on Byzantine enamels; Meyer, L^Art de 
V email de Limoges (Paris, 1895) ; the Burling- 
ton Fine Arts CluVs Catalogue of a Collection 
of European Enamels (London, 1897), with an 
introductory essay by Alfred Higgins and plates 
of great value; Froehner, Collection of Julien 
Greau, Yerrerie antique emaillerie et poterie 
appurtenant a J. P. Morgan (Paris, 1903) ; 
Falke and Frauberger, Deutsche Schmelz-arbei- 
ten des Mittelalters und andere KunstioerJce 
(Frankfort, 1904) ; Cunyngham, European Ena- 
mels (London, 1906) ; id., Theory and Practice 
of Art Enameling upon Metals (ib., 1906), 
excellent for beginners; Dawson, Enamels (ib., 
1906) ; Day, Enamelling : A Comparative Ac- 
count of the Development and Practice of the 
Art (ib., 1907) ; Grunwald, The Theory and 
Practice of Enamelling on Iron and Steely trans. 
by Hodgson (ib., 1909) ; Maryon, Metaltoork 
and Enamelling (ib., 1912) ; Catalogue of the 
Avery Collection of Ancient Chinese Cloisonni 
(Brooklyn, 1912). Molimer, Diotionmaire des 
Emailleurs (Paris,, 1885) is the only lexicon of 
artists in enamel. 

EHAM'ELEB CLOTH. A material used as 
a substitute for leathe‘r in making traveling 
bags j;r;l the like, and also 

for (,!•:!.• « T'-p- I" I- p'- was invented in 

Newark, N. J., m 1849. It consists in covering 
cotton cloth with repeated coatings of a composi- 
tion consisting of linseed oil; lampblack,^ resin;, 
and other ingredients. The cloth is.’paiSsed be^ 
tween heavy iron rollers, from one of wKiefa* it 
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receives the coating of composition; sometimes 
this is spread by passing the cloth under a 
knife. Between the successive coatings (five or 
six in number) the cloth is dried and rubbed 
down with pumice stone, and after the last coat 
it is varnished. Last of all, the cloth is often 
passed through rollers, one of which has a sur- 
■ ’ ’ ’ that it stamps the material with 

' ■ . ■ Lentations. Enamel cloth is some- 

what similar to oilcloth in its method of manu- 
facture, but it is much lighter, more flexible, 
and put to very different uses. 

ENAM'EIi OE TEETH. See Teeth. 

ENAMEL PAINT. See Paints. 

ENAPE, a-nii'rS., or ENARA. A lake in the 
Finnish government of Ulefiborg, not far from 
the Nox'wegian frontier (Map; Russia, C*l). It 
covers an area of nearly 550 square miles and re- 
ceives a number of tributaries, including the 
Ivalo. Its outlet, the Pasvik, empties into the 
Arctic Ocean and forms partly the boundary line 
between Russia and Norway. 

ENAREA, a-na''r4-a. A hilly region of Abys- 
sinia, between lat. 7° and 9“ N. (Map: Africa, 
H 4 ) . Its population is about 40,000. Capital, 
Saka. 

ENAR'GITE. A sulpharenide of copper, 
sometimes occurring in black metallic, ortho- 
rhombic crystals, but more commonly in granu- 
lar masses. It is found associated with other 
copper minerals in Chile, Peru, and Mexico, also 
in South Carolina, Colorado, Utah, California, 
and in the Tintic district of Montana. It is 
much used as an ore of copper. 

EN'ARTHRO'SIS (Neo-Lat., from Gk. ipdp- 
Opcjffis, ball-and-socket joint, from iv, en, in + 
Updpov, orthron, joint). The term used by anat- 
omists to express tlie kind of joint (q.v.) which 
admits of the most extensive range of motion. 
It occurs in the hip and shoulder joints. 

ilNAULT, Louis (1822-1900). A 

French author, born at Isigny (Calvados). He 
wrote a large number of novels and books of 
travel, e.g., PUem^le (1862) ; Stella (1863) ; 
Olgcc (1864) ; Le bapteme du sang (1873) ; No- 
d6'je (1895); Myrto (1898). He made the 
French translation of Uncle T'om’s Cabin (1853). 

ENC^'NIA, or ENCENIA (Lat., from Gk. 
iysalvia, enhainia^ from iv, en, in -t- KaivSs, 
kainos, new). Dedication festivals held in early 
Ciiristian times to consecrate a new church or 
a heathen temple to Christian use and later 
repeated on .the anniversaries of such occasions. 
At first they were simple, but by the beginning 
of the seventh century they had come to have 
the character of a fair with booths, dramatic 
representations, singing, aril dmu-mg. They 
were disapproved by the ('onrKil of Chalons 
(650). The name is also applied to the festi- 
vals held by the University of Oxford, in June, 
in honor of its founders and benefactors. See 

COMKETVfOn ATTOTT . 

ENOAMPIVCENT. During active operation 
in the field troops are generally quartered, in 
tents. The principal tents in use in the United 
States are the shelter, just large enough for 
two men to', sleep under and separable into two 
parts, each carried by one of the soldiers 
on the march ; the small pyramidal, with a 
floor space of about 9X9 feet; the large 
pyramidal, ■ 16 X 16 feet; the hospital, 14 X 
14y^ feet; and the 8tora:ge, 17 feet, 10 inches by 
^20 feet, 5 inches. In putting tents up in rows 
<a space between the tents at least half the 
width of the' tent should be left for the guy 


ropes and passages. Unless the soil is unusually 
porous, small trenches should be dug around 
each tent to carry off rain water, which might 
otherwise make the tent uninhabitable. The 



floors of the tents should ordinarily be raised 
above the ground. The laying out of shelter- 
tent camps can be effected as a matter of drill 
and without any special staking out of the 
camp- 

Types of arrangement for a camp for each 
of the arms and for an infantry division are 
shown in the Regulations. That shown in the 
accompanying cut is suitable for the infantry: 
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A simple way of laying it out quickly is with 
the eye to stake out the line of the front of the 
company officers’ .tents, beginning at one end of 
the line and laying off lines at right angles to 
this for the front of the living tents of the 
men. The position of the front tent poles for 
the latter tents can then he indicated by pacing, 
or by stretching a string having knots at the 
pH'P-r intervals. 'The company streets should, 
if po—iMo. i)e at least 20 paces wide in the 
clear. If the camp is to last more than a few 
days, and the requisite ground is available, space 
is left for mess tents near the company kitchens. 
The hospital should be located, if possible, on a 
particularly healthful site, as far removed as .is 
convenient* from the living tents. The guard 
tent is placed on the line of sentinels conven- 
iently for general access to the camp from the 
neighboring road. Arranged in this manner the 
camp for a regiment of infantry can be crowded 
into 10 acres; if ground is available, it is better 
to utilize more space. A cavalry camp is ar- 
ranged on a similar plan, with the addition of 
provision for the horses. These are placed 
generally either in the prolongation of the com- 
pany streets beyond the latrines or between 
companies. While a large camp lends itself to 
comfort and sanitation, it has the disadvantage 
of increasing the guard and police duty. In the 
presence of the enemy, camps and bivouacs 
must be modified to afford the best protection 
for men, animals, and trains. 

, Where troops have remained in one site for a 
long period in cold, weather, log and board 
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huts hare been constructed for tlieir occupancy. 
In selecting a site for a camp there is frequently 
little latitude, but wherever practicable it should 
be placed in a healthy 'location, especially avoid- 
ing everything in the nature of a marsh. It is 
essential to encamp within reasonable distance 
of a water supply and desirable to be near fuel 
and grass. As a rule, provision should be made 
for not less than five gallons of water for each 
man, and 10 gallons for each animal, in the 
camp. On going into camp efficient arrange- 
ments should he effected for the protection of 
the water supply and for distributing it to the 
men and animals. If a source of supply is to 
he used for a considerable time, particularly if 
animals are to be watered there, an area should 



be drained and paved to prevent the ground 
from becoming muddy. Where the supply is 
scanty, tanks should be constructed for catch- 
ing the water at night and at other times when 
it is not being consumed. Where the best water 
obtainable is impure, it should be boiled or 
chemically treated and filtered — if practicable, 
through filters carried by the troops, otherwise 
by temporary ones constructed of sand, gravel, 
and charcoal. Where transportation is avail- 
able, well augers, well points, canvas water bags, 
barrels, and pumps should be carried. For cook- 
ing, United States troops are provided with field 
ovens, which are supplemented by small fire- 
places in the ground. See Field Cooking. 

The physical problems connected with en- 
campment vary with the nature of the country 
and the season of the year. Among the most 
important are those relating to the disposition 
of the refuse matter. No general rule can be 
given covering this, excepting that all trash and 
garbage should be removed completely from 
the site, either by transportation or by burning. 
Fuller details on these subjects will be found in 
Beach, Manual of Military Field Engineering 
(Kansas City, 1896); Fiebeger, Manual of Field 
Fortification (New York, 1901) ; Field Service 
Regulations, United States Army (Washington, 
1914) ; Infantry Drill Regulations, United 
States Army (1911) ; and the OHatham Text- 
Book in Military Engineering (London, 1894). 
See Camp: Camp Equipage. 

ElYCAUS^TIC PAINTING (Lat. eticaw5^tcw5, 
Gk. iyKavffTCKos, enkaustikos, burnt in, from iy- 
KaUiv, enkaiein, from ev, en, in + tcaLeiv, kaiein, 
to burn ) . A method of painting practiced by 
the ancients, especially by the Greeks, in which 
the colors were mixed with wax and resin and 
softened by aid of fire. Some Greek portraits 
have come down to us, but no important speci- 
mens of Greek encaustic painting other than 
these are known to be extant, and it is an art the 
secret of which is largely lost. The cauterizing 


or heating of the painting after completion 
rendered the colors more brilliant than tempera 
or fresco. Pliny describes three processes of 
encaustic painting used by the Greeks and 
Romans. In the one most commonly practiced 
the wax colors were spread within determined 
outlines by means of a spatula. Both the 
spatula and colors were heated in a brazier 
standing beside the painter. As practiced by 
the ancients, encaustic painting retained its 
integrity of color for a longer period than any 
other medium known to the painted arts. The 
"^Battle of Marathon,” painted by Polygnotus, 
was preserved under an open portico at Athens 
for more than 900 years. Some of the mural 
paintings in Pompeii are encaustic; and very 
interesting survivals are the Greek portrait 
panels from the Fayum (Egypt), pually 
on wood and generally used as a covering for 
the heads of mummies. The Metropolitan Mu- 
seum, New York, possesses a number of good 
examples, together with the spatula and imple- 
ments used in the process. As early as the 
middle of the nineteenth century experiments 
were made to revive encaustic painting, and this 
was continued during the century; but nothing 
satisfactory has as y^t been perfected. One of 
these modern methods, that of Fernbaeh (1793- 
1851), was used in the decoration of the Hohen- 
staufer Hall of the Royal Palace in Munich. 
Consult Thomas, Methods of Mural Decoration 
(London, 1869) ; Cros and Henry, L’Enoaus- 
tique et les autres precedes de peinture chez les 
a^iciens Mstorique et technique (Paris, 1884). 
Donner von Richter, Ueher Technisches in der 
Malerei der Alien, inshesondere in der Enkaustik 
(Munich, 1885) ; Laurie, Greek and Roman 
Methods of Painting (Cambridge, 1910). 

ENGAUS'TIC TILES. See Tiles. 

ENCEINTE, fiN'saNt' or aN'saNt'' (Fr. in- 
closure). A term in military engineering and 
fortification, used to denote the area within the 
principal encircling wall of a fortified place. 
See Foetification. 

ENCEL'ADUS (Lat., from Gk. ^^yrihados) . 
In Greek legend the son of Tartarus and Giea. 
With the other hundred-handed giants he made 
war on the gods, but was slain by Zeus and 
buried under Mount Etna. (See Giants.) 
Earthquakes were explained as the results of 
his movements as he tried to free himself, and 
the flame of the mountain was regarded as his 
fiery breath. Consult Longfellow, Enceladus, 
and King Robert of Sicily. 

ENCENIA. See ENCiENiA. 

ENCEPH'ALAB'TOS. A genus of African 
cycads, including about 12 species. See Cycad- 

ACR®. 

ENCEPHALOCELE, gn-s6Pa-l5-sel (from 
Gk. iyKi<pa\os, enhephalos, brain, from en, in 
-f- K€(f>aXn, kephale, head -f- fceZe, tumor). 

The term applied to a tumor projecting through 
the skull, in one of the parts v’^here the bones 
are incomplete in infancy, and consisting of a 
protrusion of the membranes of the brain, con- 
taining a portion of brain itself. The most 
common situation of such tumors is in the 
middle line, more often in the frontal than in 
the occipital region. Some of these cases can 
be cured by surgical measures. 
^ENCHIRIDION, gn'ki-rfd'i-on (Lat., from 
Gk. cyx^t-plSiop, encheiridion, handbook). A man- 
ual compiled by Arrian containing a digest of 
the teachings of the Stoic philosopher Epictetus 
(q-v.). 
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ENCHONEROiyCA, en'kon-dro'ma (Neo-Lat., 
from Gk. h, en, in -j- chondros, carti- 
lage). The term employed *■ anat- 
omy to signify an abnormal ‘ . rowth. 

These growths most commonly occur in connec- 
tion with the bones, and they are not infrequent 
in some of the glandular structures. See Tumok. 

ENCINA, 6 n-the^na, Juan del ( ?1469-?1529) . 
The father of the Spanish drama, supposed to 
have been born at the village of La Encina, near 
Salamanca, at the university of which he is 
said to have been educated. He is also supposed 
to have been present at the surrender of 
Granada. In 1492, also, he entered the house- 
hold of the Duke of Alba and soon after began 
to entertain his patrons with original comedies, 
in some of which he himself took part. In 1498 
he went to Rome, where he became maestro di 
cappella to Leo X. Afterward he took orders, 
celebrated his first mass at Jerusalem in 1519, 
and after his return to Rome was appointed 
prior of the monastery of Ledn, He is sup- 
posed to have died at Salamanca. Of Encina’s 
poems, more than 170 lyrics have survived, many 
of them with musical settings by their author. 
More interesting than any of these, however, are 
the 14 plays, which are classified as eglogas, 
representaciones, and autos, which differ from 
one another in little except name, being all 
presentations of extremely primitive themes, the 
subject of which is sometimes sacred and some- 
times not. He is chiefly interesting as marking 
the transition from the purely religious to the 
secular stage and as exhibiting, in embryo at 
least, nearly all, if not indeed absolutely all, of 
the genres that were developed in the course of 
the great sixteenth and seventeenth centuries. 
The best edition of his works is that of Fran- 
cisco Asenjo Barbieri, Teatro oompleto (Madrid, 
1893). The lyrics (68 of them), with the 
author^s own music, appear in Francisco Asenjo 
Barbieri, Candonero musical de los siglos XV y 
XVI (Madrid, 1894). Consult also R. Mitjana, 
Sodre Juan del Encina, musico y poeta (Malaga, 
1896) ; M. Mendndez y Pelayo, Antologia de 
poetas Uricos Castellanos, vol. vii (Madrid, 
1898) ; E. Cotarelo y Mori, Estudios de Eistoria 
Literaria de Espafta (ib., 1901) ; R. Mitjana, 
Cancionero de Uppsala (Uppsala, 1909) ; E. 
Dfaz Jimenez y Molleda, Juan del Encina en 
Ledn (Madrid, 1909). 

ENCISO, 6 n-the's 6 , MaetIn FeenAitoez de. 
See FebnAndez de Enoiso, MartIn. 

ENCKE, 5 n^e, Erdmaistn (1843-96). A Ger- 
man sculptor. He was bom in Berlin and 
studied at the academy in that city and with 
Albert Wolff. Several fine pieces of statuary in 
the German capital were designed by him, among 
them the following: '‘Friedrich Ludwig Jahn,’' 
bronze statue (Hasenheide) ; "Frederick I, Elec- 
tor of Brandonbiirir’' ^Lu^ade of town hall); 
"Queen Louise of Pru=-?ia'' (Thiergpten) ; a 
charming group of the Electress Elizabeth of 
Brandenburg and her son Joachim (National 
Gallery) ; and the sarcophagi of Emperor Wil- 
liam I and Empress Au^sta in the mausoleum 
at Charlottenburg. His works combine^ the 
severity of form of the Rauch school with a 
healthy realism and a touch of poetry and ro- 
mance. He also executed a number of important 
bronze portrait busts, in which he used poly- 
chroray with success. . He was appointed a pro- 
fessor of the Berlin ^ Academy in 1883. 

BNCKE, Johann Franz ( 1791-1865 ) . A Ger- 
man astronomer, born in Hamburg, where his 


father was a clergyman. After studying at 
Gottingen, under Gauss, he took part in the 
campaign of 1813-14 and in 1815 served in the 
Prussian army as lieutenant of artillery. On 
the establishment of peace he left the service 
and became assistant, and afterward principal, 
astronomer in the observatory of Seeberg, near 
Gotha. In 1825, chiefly at the instance of 
Bessel, he was called to Berlin to become secre- 
tary of the Academy of Sciences and director of 
the observatory. While at Gotha the astronomi- 
cal prize offered by Cotta was awarded to Encke 
by the judges, Gauss and Olbers, for his de- 
termination of the orbit of the comet of 1680. 
This led him to investigate another problem, 
viz., the determination of the distance of the 
sun from the earth. Encke^s results, based upon 
the two transits of Venus, in 1761 and 1769, 
were published in two separate tracts, entitled 
Die Entfernung der Bonne (1822-24) . His best- 
known work, however, is his discussion of the 
orbit of the comet discovered by Pons, Nov. 26, 
1818, which has a short period of about 1200 
days, and which has since gone by the name of 
Eneke’s comet and has appeared regularly. (See 
Comet.) Encke’s researches on this subject are 
contained in the transactions of the Berlin 
Academy. He endeavored to explain a remark- 
ably regular change in the comet’s period of 
revolution as the result of some resisting sub- 
stance in the space traversed by the comet. 
There is, however, much doubt among astrono- 
mers as to the correctness of this hypothesis. In 
1830 he undertook to edit the Berlin Astrono- 
misches Jahrluch, in which he published a num- 
ber of astronomical papers. He issued four 
volumes of Astronomisclie Beohachtungen auf 
dcr Bternwarte zu Berlin (1840-56). His scien- 
tific writings were collected and published under 
the titles Astronomisohe Ahhandlungen (3 vols., 
Berlin, 1868) and Gesammelte mathematische 
und astronomisclie Ahhandlungen (3 vols., ib., 
1888—89). Consult Bruhns, Johann Franz Enehe 
(Leipzig, 1869). 

ENCRATITES, 6n'Kr4-tita (Lat, Encratitce, 
Gk. ^’EyKparlrai, Enkratitai, from ^ 7 /cpaT^ff, en~ 
krates, self-controlled, from iv, en, in -h Kpdros, 
kratos, power). The name of early ascetics in 
the Christian Church. They arose at Rome about 
172 and were numerous in Asia Minor. Their 
head and leader was Tatian (q.v.). They for- 
bade marriage, the eating of the flesh of ani- 
mals, and the use of wine, some going so far as 
to substitute water for wine in the Eucharist. 
They were found as late as the fourth century. 

ENCRIGSTAL, or E3SrCRINI''TAL, LIME- 
STONE. A name given to some limo?>Lonc‘ 3 , 
from the great abundance in them of tbo calca- 
reous fragments of crinoidea (q.v.) , whole masses 
of the rock being almost entirely composed of 
them. There are large beds in the Hamilton and 
Helderherg groups in New York State. 

EN'CRINITES. See CrinOidea. 

ENCYCOlilCAL LETTERS (from Lat. enot/o- 
lio, from Gk. iyKincXtos, enkylclios, circular, from 
en, in 4" Ktfkkos, kyklos, circle). A term de- 
noting, in a general sense, circular ecclesiastical 
letters, whether from a council, bishop, or pope. 
In the early Church the letters sent by the mem- 
bers of a council to all the ohtirches, or by a 
bishop to all the churches of a particular dis- 
trict or diocese, were so called; but the term is 
now appli- d i*' letters addressed by 

the Pope to I'-o of the Roman Cath- 

olic church, which ustially contain injunctions 
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and warnings against dangers wliicli may 
threaten the church- One of the most remark- 
able encyclicals was that issued by Pius IX 
in 1864, accompanied by a syllabus in which he 
condemned 80 alleged errors in modern ideas of 
religion and civilization. His successor, Pope 
Leo XIII, issued a number of them on such sub- 
jects as Socialism, Bible study, capital and 
labor, and the reunion of Christendom. Pius X 
issued several of importance, including that in 
which he defined and condemned modernism 
(1907). 

ENCY'CLOP-aS'DIA (Gk. iyKVKXoTraLdeiay en- 
hyklopaideia, a barbarous derivative of the Greek 
phrase iyicvK\Los Traideia, enhyhlios paidG'ia, cir- 
cular, complete education). Originally the en- 
tire group of studies which every free-born 
Greek youth was required to complete in prepara- 
tion for active life — ^the liberal curriculum- In 
this sense the Greek phrase was adopted by the 
Homans. Its signification, however, was early 
widened, both in Greek and Roman usage, to in- 
clude systematic study of, or instruction in, all 
the branches of learning — of the entire “circle’^ 
of the arts and sciences, or of a special group 
of them; and this remained its dominant mean- 
ing until a comparatively recent time. At pres- 
ent it survives chiefly in the technical use of 
the word in systematic theology and philosophy 
to designate the investigation of the relations 
of the various special subjects which those 
disciplines include. With this idea^ of “en- 
cyclic” education was also soon associated the 
notion of collecting the materials of such in- 
struction into a single work, in which the con- 
tents and relations of the various arts and 
sciences should systematically be expounded- 
Attempts to produce hooks of this kind were 
made at an early date, though the name “en- 

■ was not given to them until the 

. . ,entury. This is now its common 

application. 

What has been said of the origin of the word 
explains also t' " ' / ' *■ characteristic 

of the earliest ■ ^ ^ were trea- 

tises or groups of connected treatises adapted for 
continuous reading and study and not mere rep- 
ertories of knowledge. They were designed to 
serve rather as all-comprehensive textbooks than 
as works of reference in the modern sense of that 
phrase. And their substance corresponded to 
their form, for they contained for the most part 
simply the more or less extensive accumula- 
tions of learning made by their authors indi- 
vidually, and bore no resemblance to the products 
of cooperative scholarship which the enterprise 
of the modem publisher has made familiar. Tliis 
type of encyclopaedia, with various modifications, 
prevailed for many centuries and has not yet 
entirely been abandoned. The first is said to 
have been compiled by Speusippus (died 339 
B.C.), a disciple of Plato; but of his work in this 
line nothing is known. Among the Romans, 
Marcus Terentius Varro (died about 27 B.o.) 
was the first of the cncyclopa-di^ts, and his 
DiscipUnctrpm . Lilri IX (Xiii'* Book^ of 
Studies) exemplifies well the above-explained 
connection of the\ encyclopaedia with the liberal 
curriculum. It was an encyclopaedia of the 
liberal arts — ^grammax, dialectic, rhetoric, geom- 
etry, arithmetic, astrology, music, medicine, 
and architecture— rin nine books, cacJi dcvot<‘d to 
oue of these special subjects. His AnUquitates 
Humaria/nim et in 41 books, 

dealmg^ with Romair. janifeiquities, civil and re- 


ligious, was of a similar character, l^either of 
these works has survived. The famous Historia 
Katuralis of Pliny the Elder (23-79 a.d.), the 
earliest of the encyclopaedic compilations of an- 
tiquity which we possess, approaches more nearly 
to modern works of the kind in material, but in 
form does not differ essentially from its pred- 
ecessors. It is an encyclopaedia of natural 
science, considered especially with reference to 
human life, and, accordingly, includes geog- 
raphy, medicine, and the history of art. The 
topics treated in its 37 books comprise the 
mathematical and physical description of the 
world, anthropology and human physiology, 
zoology, comparative anatomy and physiology, 
botany (including agriculture and horticulture), 
medicinal zoology, and mineral og;}" (together 
with the use of the metals and of precious stones 
in the arts). It is a mass of facts, often ill 
digested, collected from a large variety of 
sources, and is an inexhaustible storehouse of 
information- About four and a half centuries 
later Martianus Capella, a native of north Africa 
—probably of C. ’ an encyclo- 

paedia of the seven liberal arts, which in the 
Middle Ages was extensively used as a textbook 
in the schools, and which departs even further 
than those above mentioned from the modern 
ideal. It is partly in prose and partly in verse, 
resembling in this the SciUira Menippea of 
Varro and the Satyricon of Petronius; hence 
the names Saturcu and Satyricon have been given 
to it. Satura (satire) personified is also rep- 
resented by the author as having inspired the 
work. Its theme is the marriage of Mercury 
with “a very learned maiden” {doctissima 
Virgo) t Philologia (philology), on the advice of 
Apollo, and the various forms of learning (per- 
sonified) are introduced in the bridegroom’s 
train. Though for centuries highly esteemed, 
it is now notable chiefly from the fact that in it 
the revolution of the planets Mercury and Venus 
about the sun, and not about the earth, is 
asserted in a passage which may have suggested 
to Copernicus his theory of planetary motions. 
A more important work in 20 books (un- 
finished), entitled Btymolog%arum {Originum) 
L^hri XX, with a similar aim, was compiled by 
Isidore, Bishop of Seville (about 570-636). It 
deals with the seven liberal arts — medicine, ani- 
mals, the earth. Old Testament antiquities, etc. — 
and was long deservedly held in high repute. 
The tenth book, which is otymologicnl in con- 
tents, is arranged alphabetically. Isidore’s en- 
cyclopaedia was rearranged in 22 books, and 
otherwise edited in the ninth century, under 
the title De XJniverso LAbri XXII, sive JEJtymo- 
logiarum Opus (also known as De Naturd lie^ 
rum, De Origine lierum, etc. ) , by another ec- 
clesiastic, Rabanus (or Hrabanus) Maurus (e. 
776-856), Archbishop of Mainz. Much of Isi- 
dore’s material was omitted, and Rabanus’ work 
as a whole shows no advance beyond that of his 
predecessor. Prom about the middle of the 
eleventh century dates a short encyclopaedic 
work in Greek, written in the form of ques- 
tions and answers, by Michael Constantiuus Psel- 
lus the younger (born 1020, died after 1105), 
entitled AtSatr/eaX/a TravrodcuTT'i^^ It treats of 
divinity, natural" history, and various special 
topics. A more important Greek work, prob- 
ably of a somewhat earlier date (thou^ it 
contains quotations from Psellus which may 
be original), is the dictionary that bears the 
name of Suidas, about whom nothing is 
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known. This is a lexicon, in general alpha- 
betically arranged; but it contains, besides defi- 
nitions of terms, a good deal of biographical, 
geographical, and historical information, thus 
suggesting an important characteristic of the 
modern encyclopaedia and also foreshadowing the 
encyclopaedic dictionary of a very recent time. It 
is an uncritical compilation, but is still very im- 
portant as a source of information about the lit- 
eratures and languages of antiquity. A number 
of valuable critical editions of it have been issued. 
But the most important of all these early en- 
cyclopaedias is the great Bibliotheca Mundi, or 
Speculum MajuSy or Speculum Triplex (as it is 
variously entitled in the manuscripts), of Vin- 
cent of Beauvais, a Dominican friar of the thir- 
teenth century. It is a product of indefatigable 
labor and vast erudition and sums up the learn- 
ing of its time. It consists of three parts : Specu- 
lum Naturale, in 32 books, consisting of an ac- 
count of the creation and the material world, 
under a groat variety of topics; Speculum Doc- 
trinal e, in 17 books, comprising language (with 
a dictionary of considerable length), grammar, 
logic, rhetoric, theology, physics, etc.; and Specu- 
lum Historiale, in 31 books, consisting of a his- 
tory of the world from the creation down, with 
a prophetic forecast of the future, which covers 
the end of the world (placed in 2376 a.d.), 
the reign of Antichrist, the Last Judgment, and 
the renewal of all things. To these a fourth part. 
Speculum Morale, was added by another hand. 
The author entitled his work Speculum (mirror) 
because, as he said, it reflects everything in the 
visible and invisible worlds which is worthy of 
notice — as, indeed, it fairly does for its age. 
It is professedly a compilation from the earlier 
literature and is especially valuable for its refer- 
ences to authors. From this time on encyclo- 
paedic works of this ancient, discursive, and 
pedagogical character become more and more 
rumcToiis, but only the " ” be men- 
tioned: Between 1260 ai . ■ Latini 

(1230-94), a native of Florence, wrote in French 
Li livres dou trSsor, a summary of the various 
departments of philosophy, in the wide sense 
then assigned to the world. It consists of three 
books, of which the first treats of the creation, 
the history of the Old and New Testaments, 
primitive governments, natural science, and 
natural history; the second of morals, consisting 
mainly of translations from the Ethics of Aris- 
totle and a popular work called the Moralities of 
the Philosophers j and the third of instruction in 
rhetoric and of civil government as practiced 
in the Italian states of that period. This third 
book is particularly interesting, and the entire 
work is still valuable in many ways. It was 
printed in 1474 and several times reprinted. A 
critical edition of it, by a special commission, 
was designed by Napoleon I, but the plan was not 
carried out. In 1550 was published the Encyclo- 
pmdia seu Orhis Disciplinarum turn Sacrarum 
turn Profanarum Lpistemou of Paul Scalich — 
a survey of the entire circle of science, saOred and 
profane, notable as the first book to which the 
title ^'encyclopsedia” was given. In 1630 appeared 
the Bncyolopcedia Septem Tomis Distincta of Jo- 
hann Heinrich Alsted (1588-1638), in seven vol- 
umes (divided into 35 hooks), designed to be 
a methodical su;mmary of all the sciences, and 
whieh, thovigh falling far short of its aim, 
merited the high reputation wliich it long en- 
joyed. The second volume contains lists of 
Hebrew, Syriac, Arabic, Greek, and Latin words 


defined in Latin. Lastly, the most extraordinary 
example of the ancient type is La science univer- 
selle (1663) of Jean Magnon, an encyclopasdic 
poem desired to fill 10 volumes of 20,000 lines 
each, but incomplete. 

All of the above-mentioned books, and many 
of their successors in the same class, were more 
or less unsystematic, or even chaotic, in form 
and crude in substance. The .problem of co- 
ordinating or systematizing all the branches of 
science, which they in some measure at least 
sought to answer, was, however, a legitimate one, 
and the attempt to solve it was frequently re- 
peated down to recent times. Bacon’s (incom- 
plete) Instauratio Magna has been reckoned as 
the first of these attempts to be made with ade- 
quate method and upon genuine philosophical 
principles. But that work can scarcely be de- 
scribed as encyclopaedic, even in this sense. More 
obviously within this class are numerous works, 
chiefly German, whieh appeared mainly in the 
eighteenth and nineteenth centuries, and which 
were for the most part written from the point 
of view of some particular philosophical system, 
especially the Wolffian, Kantian, and Hegelian. 
Such, e.g., are F- ’ * ' . /'■> Lehrhuch der Wis- 
senschaftskunde a^rug’s Versuch einer 

systematischen Encyclopddie der Wissenschaften 
(1796-98); Schmidt’s AlJgemeine Encyclopddie 
und Methodologte der Wissenschaften (1810) ; 
Georg Wilhelm Friedrich Hegel’s Encyclopddie 
der philosophischen Wissenschaften (1817). 

The transition from this ancient type to the 
modern was due to a change in form which oc- 
curred about the middle of the seventeenth cen- 
tury, and which originated, doubtless, in the de- 
sire to make books of this kind more easy of 
consultation. This change was from the more 
or less logical arrangement of the material by 
subjects to its alphabetical arrangement by key 
words, names, or special topics. In other words, 
the encyclopaedia was assimilated to the diction- 
ary, and from that time on the word “dictionary” 
(or “lexicon”) has been freely used as the title 
of encyclopaedic works. The change, moreover, 
was not confined to the form, for the alphabetical 
arrangement inevitably led to (if its adoption 
did not spring from) a change in the purpose 
and character of encyclopaedic compilation, viz., 
that from the exposition of the system of human 
knowledge to the mechanical arrangement of its 
contents. The encyclopaedia became, in this line 
of its development, a work of reference in the 
strict sense of that word — a work for occasional 
use, in which any particular topic or item of 
information desired can be found under the 
proper word in an alphabetical vocabulary. This 
practical aim and this method — ^whieh, as was 
said above, were exemplified by the Lexicon of 
Suidas — ^have, however, been adopted by modern 
encyclopaedias in varying degrees. On the one 
hand, there has been a tendency to approach more 
and more closely to the dictionary type by increas- 
ing the number and variety of the vocabulary 
words (topics) and correspondingh' subdividing 
the material contained in the book: and, on the 
other, a tendency (in whieJ^ the influence of the 
ancient systematic type is obvious ) to restrict the 
vocabulary and combine the material as much as 
possible under comprehensive titles. In its ex- 
treme form the former tendency has given rise to 
the modern “encyclopfedic dictionary” and such 
works as the Grand dictionnaire universcl du 
XlXcme siccle of Pierre Laroussc (for both see 
below ) , and the latter to encyclopaedias which are 
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little or notliing but aggregations of monograplis. 
These two types — subdivision of material and the 
collection of it in monogTaphs — are distinct, 
though no very exact classification of existing 
encyelopsedias can be based upon them, since 
most of them conform in varying degrees to both. 
It may be said, however, that encycloppcdia 
makers incline in practice, as well as in theory, 
more and more towards the adoption of the 
dictionary type, as better suited to the practical 
needs of scientific and literary workers and as, 
in fact, essential to the adequate presentation of 
the vast accumulations of modern science, his- 
toi-y, and biography. In the development of this 
movement the distinction between the dictionary 
and the encyclopaedia has occasionally been ob- 
literated by the inclusion in the headings of the 
latter of too many of the common words of the 
language; it is generally recognized, however, 
that this should be restricted to those words 
which can properly he made the theme of encyclo- 
paedic articles rather than of mere definitions. 
As regards the material included in modern 
works, no general statement can be made that 
would not be subject to numerous exceptions. 
Some pay most attention to the sciences and 
arts, others to history, geography, biography, 
etc. Others are restricted to some one subject 
or special group of subjects. During the last 
three decades a very large number of the special 
encyclopaedias have appeared. Another important 
characteristic of modern methods is the em- 
ployment of a large corps of specialists, both as 
compilers and as editors. Some degree of coop- 
eration of this kind is found in many of the 
encyclopaedias of the seventeenth and eighteenth 
centuries, notably in the great work of Diderot 
and D Alembert ( for a description of which 
see below) ; but in the nineteenth century it 
was developed into an elaborate system, neces- 
sitated especially by the rapid advance and 
midtiplication of the special sciences. No good 
general encyclopaedia, at least, is now possible 
which does not include in its editorial staif a 
small army of men of science, historians, theo- 
logians, lawyers, and so on. The aim of its 
projectors, in a word, is to collect, at first hand, 
the special knowledge of the time and to pre- 
sent it in a manner that is acceptable to special- 
ists. That this ideal is not always realized 
need not be said. Lastly, the use of pictorial 
illustrations — ^plates and diagrams, and pictures 
in the text, which found a place in encyclo- 
paedias at an early date — has been extended, and 
their quality has, as a rule, been improved. 

The first notable encyclopaedia of this class is 
Le grand diotionnaire historique, ou le m^lcmge 
curieucc de Vhistoire sacrie et profane (1674) 
of Louis Moreri (1643—80), in form a special 
dictionary of liistory, mythology, genealogy, 
and biography. It was frequently reissued, was 
revised and enlarged by various hands, and was 
translated into English, German, Spanish, and 
Italian. Moreri’s work was marred by many 
imperfections, and the changes made by its suc- 
cessive editors left little of the original intact. 
Among those who undertook the labor of cor- 
recting its defects was Pierre Bayle (1647— 
1706), whose Dictionnaire historique et critique 
(2 yols,, 1695—97) is the most famous encyclo- 
pjbEdic work of the seventeenth century. A 
second edition, in three volumes, was published 
in 1702, under the author's supervision; the 
third (1720), in four volumes, edited by Prosper 
Marchand, is one of the best. It was subse- 


quently often reissued and was translated into 
English twice (first from the second edition 
and later from the fifth) and into German. It 
was in its time an exceedingly valuable book 
and is still worth consulting. By the simplicity 
and clearness of its style and its engaging lit- 
erary qualities it won a permanent place in 
the history of literature as well as in that of 
lexicography. Especially notable is its skepti- 
cal tone, which made it the object of much 
theological animosity. Bayle, in fact, changed 
his religion twice and naturally was not much 
loved either by Protestants or Catholics. At 
the same period an encyclopaedia of the dic- 
tionary type, entitled Bihlioteca universale 
sacro-profana, designed to explain an immense 
number of words and to cover a wide range of 
other subjects besides history, biography, and 
mythology, was undertaken by a Venetian friar, 
Marco Vincenzo Coronelli. Of the 40 to 45 vol- 
umes projected, only seven were issued (1701— 
06), comprising A, B, and part of C. The book 
is confused in plan and material, but is notable 
as the precursor of the great modern general 
encyclopaedias. In England the ^ dictionary 
method was followed by John Harris (c.1667— 
1719), who compiled a Lexicon Technicum; or 
an TJniversal English Dictionary of Arts and 
/Sciences, explaining not only the Terms of Art, 
hut the Arts themselves, published in one vol- 
ume (1704), and in a second edition of two vol- 
umes (1708-10). A supplement “by a society 
of gentlemen” appeared in 1744, It comprises 
technical history, geography, and astronomy; 
definitions of the terms of logic, metaphysics, 
ethics, grammar, and rhetoric; mathematics, 
astronomy, botany, etc. The text is illustrated 
with diagrams and figures. It was long in 
popular use. In Germany an excellent Lexicon 
universale (2 vols., 1677; with supplement, 2 
vols., 1683) was compiled by J. J. Hoffmann, 
Notable also are the Reales Staats-Zeitung und 
Gonversations-Lexicon (1704) and its supple- 
ment, Curieuses und reales Ratur-, Kun^t-, 
Berg-, Oewerh-, und Handlungs-Ldxicon (1712), 
edited by Johann Hiibner. They were the prod- 
ucts of many hands -and together furnish the 
first example of that systematic collaboration 
of scholars which characterizes the modern en- 
cyclopaedia. A still more comprehensive work 
oil this plan is the Grosses vollstandiges Uni- 
versal-Lexicon alter Wissenschaftevi und Kilnste, 
edited by Von Ludewig, Frankenstein, Lon- 
golius, and others, published 1732-54, in 68 
volumes (four supplementary), especially valu- 
able for its ' r ' 7 ■ I " . It is ordinarily 

known as / ■ ^ from its pub- 

lisher, Johannes Heinrich Zedler, of Leipzig, 
An English work intrinsically much more im- 
portant than that of Harris, mentioned above, 
is Ephraim Chambers's (died 1740) Cyclopcedia; 
or, an Universal Dictionary of Arts and Scien- 
ces, Containing an Lxpjlanation of the Terms 
and an Account of the Things signified thereby 
in the several Arts . . . and . . . Sciences, . . . 
Compiled from the Best Authors, etc., in two 
volumes (1728); second (1738) and third 
(1739) editions during the author's life. It is 
more comprehensive than Harris's Lexicon 
(■hough li omits history, biography, and va- 
rious oil'iT subjects) and is of a more schol- 
arly character. The systematic use of cross 
references, in order to enable the reader to ob- 
tain a connected \iew of general subjects, is 
especially notewortiiy. A supplement, in two 
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volumes, published in 1753, was based largely 
upon materials collected by Chambers during 
the last years of his life. He may be regarded 
as the father of English encyclopaedic lexi- 
cography, and he also exerted a wide influence 
upon continental literature in this department. 
The translation of his work issued at Venice 
(1748-49), in nine volumes, was the first com- 
pleted Italian encyclopaidia, while a French 
translation by John Mills and Cottfried Sellius 
was the foundation of the famous Encyclop^die 
oil dictionnaire raisonne des sciences, des arts 
et des metiers, commonly called, par eminence, 
“the Encyclopaedia.” The task of revising Mills’s 
translation was intrusted by the publishers to 
Diderot, in whose hands it developed into the 
production of this original and far more am- 
bitious work. With him were associated a 
large number of the most distinguished scholars 
of the age, including D’Alembert (who under- 
took to edit the mathematical articles and 
wrote the justly celebrated preface), Rousseau, 
Daubenton, Mallet, La Chapelle, D’Argenville, 
Louis, and Blondel. The greater part of the 
labor, however, fell upon Diderot himself, who 
was especially charged with the articles relat- 
ing to the arts and trades as well as those in 
history and ancient philosophy, and, in addition, 
undertook the general revision and coordina- 
tion of the materials contributed by the others. 
To him accordingly the credit for the result 
belongs. In form the book is es- 
‘ ■ .an encyclopaedic dictionary, contain- 
ing both the common words of the language 
(substantives, verbs, adjectives, etc.) and 
proper names, accompanied by lexical descrip- 
tions and definitions, and also, in most cases, 
by more or less extended encyclopaedic com- 
ments. It was designed “as an encyclopaedia, 
to exhibit as far as is possible the order and 
system of human knowledge, and as a dictionr 
naire raisomi^ of the science's, arts, and trades, 
to contain the fundamental principles and the 
most essential details of every science and every 
art, whether liberal or mechanical” (preface). 
In addition, it was made the vehicle of definite 
philosophical views, generally radical and in 
part materialistic, which brought upon it the 
condemnation of the orthodox and upon its 
editor much persecution. (See Diderot.) This 
characteristic has given it an important place 
in the history of modem thought. In this his- 
tory those who were connected with it or ac- 
cepted its views are called distinctively “the 
Encyclopsedista.” It was published (1751—72) 
in 28 volumes, including 11 of plates. Five 
supplementary volumes, with over 200 plates, 
appeared (17*76-77), and an analytical table of 
contents in two volumes (1780), increasing the 
total number to 35, Many editions followed, 
and it was variously modified and supplemented. 

In 1781 Charles Joseph Panckoucke (1736- 
98) published the plan of an EncyclopS^ 
m^ihodiQue et par ordre des manures, which 
tor.^^;slL■d in l-n-aklcg up the material of Dide- 
rot's work irr..) m series of independent dic- 
tionaries of particular subjects, to be compiled 
by special editors. This scheme, very much 
enlarged in scope, was carried out (after 
Panckoucke’s death by his son-in-law, Henri 
Agasse, and Madame Agasse) in a series of 
167 volumes, with 51 parts, containing over 
6000 plates, completed in 1832. Of these vol- 
umes, 7 form a dictionary of zoolo^, 13 one of 
medicine, etc. The seed sown by Chambers was 


also fruitful in England. His work was re- 
edited by Abraham Rees (1743-1825) in 1778, 
and again, with the incorporation of much new 
matter, in 1781—86, and was finally enlarged by 
him into the valuable New Eywyclopcedia; or. 
Universal Dictionary of Arts and Sciences, in- 
cluding biography, geography, history, etc., in 
45 volumes (including 6 of plates, published in 
1S02-20). 

As was remarked above, the tendency towards 
the dictionary type has been accompanied by 
a tendency towards the opposite (monographic) 
type. An illustration of the latter is the Uni- 
versal Dictionary of Arts and Sciences (2 vols., 
London, 1745) of Dennis de Coetlogon, com- 
prising 161 special treatises, arranged alpha- 
betically by their subjects. A more important 
example is the Encyclopcedia Britannica, first 
published in numbers in 1768 and completed 
(in 3 vols.) in 1771. It was planned by Wil- 
liam Smellie (1740-95), a printer, who wrote 
the principal articles, and an engraver, Andrew 
Bell. It contained, like Coetlogon’s work, dis- 
tinct treatises and long articles, but also com- 
prised definitions of technical and other terms, 
in alphabetical order. These general character- 
istics have been retained by each of the succes- 
sive editions. Of these, the second was pub- 
lished in 1777-84, and the eleventh (29 vols.) 
in 1910-12. The so-called Cabinet Cyolopcedia 
(133 vols., 1829-49), edited by Dionysius Lard- 
ner, is merely an aggregate of essentially in- 
dependent special works, historical, scientific, 
etc. An extreme application of the true mono- 
graphic method is the unfinished AUgemeine 
Encyolopddie der Wissenschaften nnd Kilnste, 
in alphabetischer Folge, edited by J. S. Ersch 
and J. G. Gruber, which contains articles sev- 
eral hundred, and even thousand, pages in 
length. It was begun in 1818, and, up to 1914, 
168 volumes had been issued. 

Since the beginning of the nineteenth century, 
to which we are brought by this historical re- 
view, little change has taken place in the theory 
of i-' , ’ ■ .,■''*1 making. The methods by that 
time established have been variously modi fled 
and combined, but not essentially altered. 
Progress has been made chiefly in the adapta- 
tion of methods and materials to practical 
needs, in the subdivision of the work of com- 
pilation and of editorial supervision among 
specialists, and in the consequent increase of 
accuracy in detail. There has, however, been a 
notable growth of the encyclopaedic dictionary 
and of the special encyclopsedia. The considera- 
tion of the former belongs strictly in the history 
of lexicography (see Dictionary) ; hut several 
works of this kind fill in large measure the 
place of the encyclopaedia and may he ranked 
as such. In character such a lexicon (which, 
as has been shown above, is no new invention) 
i> an of the true dictionary, or 

vordbook, to I’.e (-ncyclopsedia, just as the 
modern encyclopaedia is an approximation of 
the ancient encyclopaedia to the dictionary. 
These two lines of development have actually 
mot in the Grand dictiormawe universel die 
XlXerne stecle (1865-78) of Pierre Ljrirous^e in 
16 volumes (2 supplementary vols. were added 
later), and a Nouveau Larovsse Illustrc, S vols. 
(Paris, 1898-1904; supplement, 1007). ^ This is 
a comprehensive dictionary (etymological and 
defining) of the French language and at the same 
time includes proper names and a vast amount 
of encyclopaedic information. Although marred 
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by many imperfections, it is an exceedingly 
useful book. Its method has been, followed in 
several other smaller dictionaries, but it can- 
not yet be said to be approved by lexicographers. 
Such a complete combination of the two classes 
of material is regarded, properly, as mechani- 
cal and, for other reasons, theoretically objec- 
tionable, however useful it may be. It is com- 
monly held, in brief, that the encyclopaedia, in 
encroaching upon the dictionary, should stop 
at the point where the true work of the latter 
begins, viz., the systematic collecting of the 
common words of the language and detailed 
statement of linguistic usage and history; while 
the dictionary, in invading the encyclopsedic 
held, should exclude proper names and include 
only the technical ; ■■ ■* information 

which is connected ^ its defini- 

tions, strictly so called. This limitation is ob- 
served in the dictionaries of which The Century 
Dictionary: An Encyclopedic Lexicon {6 vols., 
1889-91; rev. ed., 12 vols., 1911), edited by 
W. D. Whitney, is the most notable example. 
The growth of the special encyclopaedia has 
kept paee with the advance of knowledge and 
of industry. History, the various branches of 
science and technology, biography, theology, 
commerce, politics, law, the fi^ne arts, etc., are 
all admirably represented in special works of 
this kind. Among the most important are the 
encyclopoedias of biography. Some excellent ex- 
amples of this class date from the seventeenth 
and eighteenth centuries ; but those produced 
in the nineteenth century are much more nu- 
merous and, in several cases, far more com- 
prehensive. The most notable of these later 
biographical works are the Biographic uni- 
verselle ancienne et moderne (85 vols., 1811- 
62, including supplement; 2 d ed., 45 vols., 
1842-65) of Joseph and Louis Gabriel Michaud; 
the "Nouvelle hiographie generale, depuis les 
temps les plus recules jusqu^d nos jours (46 
vols., 1852-66), edited by Hoefer; and the 
Dictionary of National Biography (66 vols.; 
1st supplement, 3 vols,, 1885-1901; 2d supple- 
ment, 3 vols., 1901—11), edited by Leslie Stephen 
and Sidney Lee- 

Some of the more noteworthy general ency- 
clopaedias, published during the nineteenth and 
early twentieth centuries, not mentioned above, 
are the following: In English: the Edin~ 
hurgh Eneyolopcedia (18 vols., 1808-30), edited 
by Sir David Brewster; the Encyclopcedia 
Metropolitana (30 vols., 1818-45), edited by 
Edward Smedley, Hugh J. Rose, and Henry J. 
Rose — only in part alphabetically arranged; the 
Penny C^clopadia (29 vols., 1833-46), edited 
by Charles Knight for the Society for the Dif- 
fusion of Useful Knowledge; the English Cyclo- 
pedia (27 vols., 4 supplementary, 1854-73), 
also edited by ICUr- ..-j fects 

in four divisions; t s , r. . r. (lo 

vols., 1860-68; ■ ■ ■■ i'"-*' '■> . ■ ;i , : by 

Andrew Eindlater, the new edition edited by 
David Patrick; Enoyolopcedia Londinensis (24 
vols., 1810—29) ; Enoyclopcedia Americana (14 
vols., 1839^7), edited by Francis Lieber; The 
AmerJ -r ■ C- (16 vols., 1858-63; new 
ed., U"' . ■ I. : by George Ripley and 

Charles A. Dana; Johnson/s New Universal 
Gyclopcedia (1874-78; revised, as The Univer- 
sal Cyclopcsdia, in 12 vols., 1900), the latest 
edition edited by Charles Kendall Adams; 
Blaclxie's Modern Cyclopedia of Universal In- 
formation (9 vols., 1890), edited by Charles 


Annandale; A Dictionary of Scieotce, L^tera- 
txire, and Art (3 vols., 1872; new ed. of an 
earlier work by Brando), by W. T. Brande 
and G. W. Cox; The Cambridge Encyclopcedia : 
A Compendium of B'lstory, Religion, Chronol- 
ogy, Arts, Sciences, and General Information 
(1899— ; published monthly) ; Eelson^s 

Encyclopcedia (12 vols., 1906-07); The Ameri- 
cana (22 vols., 1912) ; The International Cyolo- 
poedia (New York, 1884, new eds., 1891, 1894, 
1898), now discontinued and superseded by the 
present work. The New International En- 
cycLOP.®DiA, in 20 volumes (1902; 2d ed., 24 
vols., 1914— ) . 

In German : Brochhaus' s Konversations-Lex- 
ihon (1796-1808; subsequently often revised 
and greatly enlarged; 14tb ed., 17 vols., 1 sup- 
plementary, 1892-97; again revised, 1901-04), 
one of the most serviceable and scholarly en- 
cyclopaedias in any language, especially note- 
worthy in method as a happy mean between ex- 
cessive subdivision of material and the mono- 
graphic type (see above) ; P'lerer's Universal- 
Lexihon, oder encyclopddisches WorteiLuch der 
'Wissenschaften, Kunste und Gewerbe (26 vols., 
1824-36; 7 th ed., 12 vols., 1888-93); Meyer’s 
Neues Konversations-Lexihon (37 vols., 1839- 
52; 6 th ed., 1902-08; 3 supplementary vols., 
1909-11), a work of much the same quality as 
that of Brockhaus; AUgeme%ne Real-Bncyhlo- 
padie oder Konversations-Lexihon fiir das hath- 
olische Deutschland (12 vols., 1846-51; 4th 
ed., 13 vols., 1880-90) ; Wetzer and Welters 
KiroheiuLexicon (13 vols., 1847-60; 2d ed., 
1882-1901). 

In French: Encyclop4die des gens du monde; 
rSpertoire universel des sciences, des lettres et 
des arts, etc. (22 vols., 1833-44) ; Diotionnaire 
de la conversation et de la lecture (52 vols., 
1832-39; supplement, 16 vols., 1844-51; 2d 
ed., 16 vols., 1851-58; 5 . 

1865-82); Encyclopedic ■■ -w ■ 
ahreg^ des sciences, des lettres, des arts, de 
Vindustrie, de Vagriculture et du commerce 
(26 vols., 1823-32; new ed., 27 vols,, with 12 
supplementary vols. and an atlas, 2 vols., 1847— 
62), edited by Courtin; EncyclopSdie du 
XlX^me si^cle repertoire universel des lettres, 
des sciences et des arts, avec la biographic de 
tous les hommes c^ldbres (28 vols., 1837—59; 
2 d ed., 1858-64; continued as Annuaire enoyolo- 
p4dique), edited by Ange de Saint-Priest; Dio- 
tionnaire * !\i jrior/di universel, illustrS de 
20,000 flgvra^' , conducted by E. 

Flammarion ; La grande encyclopedic : inven- 
taire raisonnS des sciences, des lettres et des 
arts, etc. (31 vols., 1886-1902). 

In Other Languages : Nuovo Enoiolopedia 
popolare (14 vols., Turin, 1841-51); Di^ionario 
universale di sciemse, letters ed arti ( Milan, 
1874), by Lessona and Valle; Enciolopedia 
popolare italiana (ib., 1872), edited by Giovanni 
Berri; Enciclopedia wmversale 0 repertorio di^ 
dascalico (5 vols., Prato, 1868) ; Nuova enci- 
clopedia italiana, etc. (25 vols., Turin, 1875- 
88 ), by G. Boccardo; Enoiolopedia modema 
(34 vols., with an atlas, Madrid, 1848-51), 
by Mellando ; Diccionario enciclopidico Mis- 
pano- Americano de rn. oienoias y artes 

(25 vols., Barcelona, by Montanen y 

Simon; Diccionario universal de la lengua cas- 
tellana, ciencias y o/rtes (3d ed., 15 vols., 2 
supplements, wdtTi “album,” Madrid, 1879-81), 
based on the plan of Nicolas Marla Serrano; 
Enciclopedia Segui (Barcelona,- 1907— 
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6 vols. to 1914) ; Diccionario popular Mstorico 
geographico, mytholog%co, etc. (16 vols., Lisbon, 
1876-90), by Chaga.; Diccionario umversal 
portuguez illustrado, by Zeforina; Salmonsen's 
store %llustrerede Konversations-leJosilGon (19 
vols., Copenhagen, 1891—1911); Geillustt'eerde 
encyclopedie : woordenhoeh for icetenschap en 
hunst ( 2 d ed., 16 vols., Rotterdam, 1884-88) ; 
Nordish Familjehoh (Stockholm, 1904- , 15 

vols. to 1911); Entsiklopeditcheshy Slovar (St. 
Petersburg, 41 vols., 1890-1904; 2 vols., supple- 
ment, 1905— 06) ; Bolshaya ents%kZopedia (ib., 
1901- ; 8 vols. issued) ; Enegclopedya Poios- 

zechna, etc. (10 vols., Warsaw, 1898-1904), 
by S. Orgelbrand. 

ElTCYCIiOP^iDIE, aN'sg'kWpa'dS', ou Die- 

TIONNAIRE RAISOXNE DES SCIENCES, DES ARTS ET 
DES MliiTiERS (Fr. Encyclopaedia, or Classified 
Dictionary of Sciences, Arts, and Trades). A 
celebrated French work, published by Diderot 
and D’Alembert at Paris in 1751-72, which in 
philosophy, religion, and politics voiced the 
prevailing tendencies of the time. Among the 
collaborators were many of the great writers of 
the day — Rousseau, Grimm, Montesquieu, and 
Voltaire, in addition to the principal editors. 
The work aroused violent opposition and encoun- 
tered many obstacles, its publication being re- 
peatedly suspended by the government, but was 
carried to completion largely through the secret 
aid of Madame de Pompadour. It gave rise to 
the term '‘Encyelopedistes,” by which those who 
accepted its philosophy were called. See En- 

CTCEOP.TSDIA. 

END, See Telelog Y. 

ENDE, Sn^de, Hermann (1830-1907). A 
German architect. He was born at Landsberg, 
attended the Academy of Architecture at Ber- 
lin, and afterward made a tour of Europe. He 
has exercised a considerable influence^ upon the 
recent development of architecture in Berlin. 
The numerous buildings constructed by him 
(partly in association with Wilhelm Bbck- 
mann) include the Red Palace, the buildings in 
the Zoological Garden, Royal York Lodge, 
F,t'''iiologi' ,iT ^f^l-■eum, and the Bank of Com- 
n\ rv-<- ,\i y\ !n!ii-ir\. The Japanese government 
intrusted him in 1866 with contracts for the 
designs of several new public buildings at Tokyo 
and elsewhere. He was made a member of the 
Berlin Academy of Arts and honorary member 
of those of Vienna and St. Petersburg. He was 
from 1885 to 1901 head professor in the High 
School for Technical Arts at Berlin. 

ENDEAVOR, The. The famous ship in which 
Xjieutenant (afterward Captain) Cook made 
his voyage of exploration and discovery (1768— 
71) in the Southern Pacific. It was fitted out 
by the Royal Society of England for the ex- 
press purpose of observing the transit of Venus. 
See Cook, Capt. James. 

BN'DECOTT, JoHl^r (c.1688-1665) . A Colo- 
nial governor of !^^£^-■^achusc■tts. born, in Dor- 
chester, England. TTo was one of the six 
“joint adventurers’* of Dorchester who, in 
March, 1628, obtained a patent of the Massa- 
chusetts Bay Territory, and in the same year 
led the company of about 100 which, early in 
September, settled at Naumlceag (later Salem). 
He acted for a time as Governor, but in June, 
1630, wa$ superseded by Winthrop. Endecott 
then became ft inember of Governor Winthrop’s 
Council of Assistants. In August, 1636, Endecott 
led an expedition against the Pequots on Block 
Island, but accomplished little. He was Deputy 


Governor of the Colony in 1641-44; served as 
Governor in 1644-45; became sergeant major 
general of Massachusetts in 1645, and from 

1649 until his death, with the exception of 

1650 and 1654, when he was Deputy Governor, 
was Governor of the Colony. In 1658 he was 
elected President of the United Colonies of New 
England. During liis term as Governor he 
served the interests of the Colony with great 
ability and energy. He was bigoted, and es- 
pecially harsh towards the Quakers; but he was 
a true friend to Roger Williams in his troubles. 
Consult C. M. Endicott, Memoir of John En- 
decott (Salem, 1847), privately printed, but 
reproduced in part in vol. i of The New Eng- 
land E%storical and GenGalog%cal Register 
(Boston, 1847), and a “Memorial of Governor 
John Endecott,” by Salisbury, in Antiquarian 
Papers (Worcester, 1879). 

ENDEMANN, en'de-man, Wilhelm (1825- 
99). A German jurist, born at Marburg, Hesse, 
and educated at Heidelberg. He was professor 
of law at Jena from 1862 to 1867, assuming 
in the latter year the same chair at Bonn. 
From 1871 to 1873 he was a member of the 
Reichstag. He became one of the greatest au- 
thorities on the commercial law of Germany. 
His works on jurisprudence include: Der Ent- 
lourf eines deutschen Handels gesetzbuchs 
(1858) ; Das deutsche HandeJsreoht (4th ed., 
1887) ; Die EntunehUing des Beweisverfahrens 
im deutschen Civilprozess (1895). 

ENDEMYC (from Gk. ivbrifxos, endemos, na- 
tive, from ev, en, in -j- 617 /^ 0 ?, demos, people). A 
term applied to diseases which affect numbers 
of persons simultaneously, but so as to show a 
connection with localities as well as with their 
inhabitants. Endemic diseases are usually 
spoken of as contrasted with epidemic (q.v.) 
and sporadic (q.v.), the first term indicating 
that a disease infests habitually the population 
within certain geographical limits, and also 
that it is transferred or communicated beyond 
those limits only to a limited degree; while, 
on the other hand, a disease is termed epi- 
demic if it is transmitted without reference to 
locality, and sporadic if it occurs in isolated 
instances only. The theory, accordingly, of 
endemic diseases is that they are in some way 
or other connected with the soil, the climate, 
the water supply, the customs of the people, 
and the microbes natural to the locality. The 
most marked types of an endemic disease arC 
intermittent malarial fever in many parts of 
the United States or yellow fever in Brazilian 
coast districts. 

EN^DEMISM (from Ok. UrdTjfios, endemos, 
native). In botany, the restriction in area of 
geographical distribution, commonly resulting 
from lorig-ooTitiuued isolation; the opposite of 
f osmopolitani'^m. Somewhat famous cases of 
oTKleraism arc the big trees, or sequoias, of 
California, wliicli, like most endemic forms, 
represent the ".tattered remnants of a former 
widespread raco. Vicariou.'; endemism is the 
condition in which th.e dying race, especially _ if 
occurring in several disconnected areas, splits 
up into various species. Relict endemism, on 
the other hand, is the connection in whicli a 
species suffers gradual reduction in area with- 
out essential change in specific characters. Still 
another type of endemism is where new species 
have arisen by mutation in areas where their 
migration w’as restricted. Without knowing 
the history of the species, this cannot be di^- 
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tinguished from vicarious endemism. The saxi- 
frages, gentians, and evening primroses, with 
their local and isolated forms, represent either 
vicarious endemism or mutation endemism. 
Relict endemism is well illustrated by the two 
living species of sequoia, each the last repre- 
sentative of distinct and once world-wide 
species, and also by the once widely distributed 
bald cypress. Endemism depends, not upon the 
size of a district, but upon its barriers — e,g., 
Germany has no endemic species, while the 
Alps have 200. Within the United States no 
region is so remarkable for its abundance of 
endemic species as California. It has, in addi- 
tion to the sequoias already mentioned, two 
cypresses, five pines, and several other conifers 
found nowhere else in the world. Speaking 
generally, the longer the isolation, the greater 
the endemism of a region. See Disthibtjtion 
or Plants. 

ENDEB, gn^der. An Austrian family of 
painters, all bom in Vienna. — Johann (1793— 
1854), historical and portrait painter, was a 
pupil of Maurer and others at the Vienna 
Academy, where he obtained the great gold 
medal. He made an early success in painting 
portraits, almost exclusively in the circles of 
1 ‘n!*' =t aristocracy, and in 1818-19 traveled 
tI‘ ( !:• L Szeehenyi in Italy, Greece, and 
Turkey. He later lived in Rome and Paris, 
returning finally (in 1826) to Vienna, where 
he became celebrated as a painter of miniature 
portraits, in the manner of Isabey, besides 
producing a considerable number of historical 
paintings. From 1829 to 1850 he was professor 
at the Academy. A “Madonna with the Christ- 
Child Slumbering at her Feet” is in the Vienna 
Art Museum; but his best work is a fresco 
painting of the “Crucifixion” (1850-52), in one 
of the chapels in the cathedral at Vienna. — 
Thomas (1793-1875), twin brother of Johann, 
was a pupil of Mossmer and Steinfeld at the 
Vienna Academy. He formed his style chiefly 
after Ruysdael and Claude Lorrain and painted 
hundreds of so-called “picturesque” landscapes, 
which are monotonous, but not without charm, 
and sometimes are effective in color. In 1817 
he accompanied the Austrian expedition to 
Brazil, whence he brought back over 900 draw- 
ings and water colors of natural scenery and 
buildings. In 1819 he went with Prince Metter- 
nich to Italy, remained four years in Rome, 
also visited Palestine and Greece, and in 1826 
Paris. He was professor at the Vienna Academy 
from 1836 to 1852. Of his numerous Austrian 
mountain landscapes, a “View of the Gross- 
glockner,” “The High Goll near Perch to«!gadori.” 
“Castle Tyrol,” and “Val de Non in South Ty- 
rol,” are in the Museum of Vienna. — E duabd 
( 1824- ), son and pupil of Johann, devoted 

himself especially to historical genre. All his 
pictures are pleasing in composition, bright in 
color, but his canvases illustrative of homely life 
really display greater merits. To the former 
class belong: “Tasso at the Court of Ferrara”; 
“Francis I in the Studio of Cellini”; “Shake- 
speare Reading Macbeth before the Court of 
Elizabcih": "Young Mozart Presented to Jo- 
seph II”; and of the genre scenes pure and 
simple, “La Corbeille do Mariage” (1850) and 
.“A Game of Chess” (1857) are among the best. 

EN'DEBB Y BAND. A region in the Ant- 
arctic Ocean, in lat. 66® S., long. 47° 20' to 
49° E, (Map: Antarctic Regions, G 3). It 
was discovered by Captain Biscoe, an English 


navigator in the employ of Messrs. Enderby, 
of London, in 1831, in whose honor he^ named 
the land. Innumerable icebergs and impene- 
trable field ice prevented Biscoe from approach- 
ing nearer than about 30 miles. A probable 
extension (Kemp Land) of Enderby Land to 
the eastward was discovered in 1833. These 
lands are doubtless the northern edge of the 
ice-clad continent of Antarctica. See Antaec- 
Tic Region. Consult also Mill, Siege of the 
South Pole (New York, 1905). 

ENDEB'MIC (from Gk. h, en, in -}- 6e/)ga, 
derma, skin) and HY'PODER'MIC (from Gk. 
vTo, hypo, under + Sepfia, derma, skin). Terms 
used to designate certain methods of making 
the skin an avenue for the reception of medi- 
cines. The endermic method consists in raising 
a blister by the ordinary process, opening it 
by a small puncture, which must not be at the 
lowest part of the bladder, gently pressing out 
the fluid contents, and then injecting a medi- 
cinal solution, by means of a small syringe, 
through the puncture into the emptied sac; 
or, if the medicine is in the form of powder, 
it may be scattered over the raw surface- The 
endermic method is now superseded by the 
hypodermic method, in which medicines are in- 
troduced into the subcutaneous cellular tissue 
by means of a very finely pointed syringe. For 
the invention of this process the science of 
medicine is indebted to Dr. Alexander Wood, 
of Edinburgh. See Hypodeemic Medication. 

EN^DICOTT, Mordecai Thomas ( 1844- ) . 

An American naval officer, born at May’s Land- 
ing, N. J. He was educated at the Rensselaer 
Polytechnic Institute (C.E., 1868). In 1874 
he was appointed civil engineer in the United 
States navy. He served as consulting engineer 
in various navy yards and in the Department 
at Washington, became a member of the Nicara- 
gua Canal Commission in 1895, of the United 
States Armory Factory Board in 1897, and of 
the Isthmian Canal Commission in 1905. He 
was promoted commodore in 1898 (later rear 
admiral), and, being appointed chief of the 
Bureau of Yards and Docks, was reappointed 
in 1902 and 1906. Although retired in the 
latter year, he remained in active service until 
1909. He was president of the American So- 
ciety of Civil Engineers in 1911. 

ENDICOTT, William Ceowninshield (1826- 
1900). An American politician and jurist, a 
descendant of John Endecott (q.v.). He was 
born in Salem, Mass., graduated at Harvard in 
1847, was admitted to the bar in 1850, and from 
1873 to 1882 was a justice of the State Supreme 
Court. He was a Whig until the dismember- 
ment of that party, when he became a Demo- 
crat. In 1884 he was an unsuccessful candidate 
for Governor and from 1885 to 1889 was Secre- 
tary of War in President Cleveland’s cabinet. 
Joseph Chamberlain, the English politician, 
married Endicott’s daughter. 

EN'DIVE (Fr. endive, ML. intHa, Uat. in- 
tihus, intihum, endive), C ichor ium endivia. An 
annual or biennial plant, of the same genus with 
chicory (q.v.), considered to be a native of the 
East. It has long been in cultivation as a gar- 
den vegetable in Europe and America, its 
blanched root leaves being much used as a salad 
and in soups. It is grown like lettuce, on any 
good garden soil, and blanched by lightly 
tying the outer leaves togeiher. In' general, 
those varieties that are most curled, and that 
naturallv bejyin tn blnn^h l»f»inrn Vi/nnrr 
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are in the United States considered to be of a 
superior quality to the broad-leaved and more 
persistently green sorts. Many varieties are 
grown in Europe; among the most popular are 
the moss-curled, Rouen, and broad-leaved. For 
illustration, see Plate of Salad Plants. 

EKTDLESS SCREW. A popular name, and 
one which is not scientifically correct, often 
given to a screw or helix upon a cylindrical 
surface which is restrained from motion endwise 
as it turns, and which meshes or engages with 
helical teeth on the circumference of a toothed 
wheel. When the screw ( often called a worm in 
this usage) turns, the wheel is slowly turned. 
The mechanical combination gives a great re- 
duction of velocity ratio, since one revolution 
of the screw turns the wheel through the an- 
gtilar space subtended by one tooth. Hence it 
gives great power, less the losses by friction. 
It is much used in elevators and in electric 
hoisting; in the transmission mechanism of 
electric and other motor vehicles ; in fine adjust- 
ments for astronomical and other instruments 
of precision. The screw is only endless because 
it does not advance or retreat out of the nut or 
female screw. The latter advances, and not the 
screw. The worm and wheel are usually on axes 
at right angles to each other, and the worm in 
the plane of the wheel. This is not necessary, 
however. In the Hindley worm the helix is not 
on a cylinder, but on a hjq)erboloidal surface, 
so that more than one tooth of the wheel en- 
gages with the helical driving elements. See 
Gearing. 

EHEEICHER, Snt'liK-Sr, Stephan Ladis- 
LAUS (1804-49). A distinguished Austrian bot- 
anist and Sinologist, born at Pressburg, Hun- 
gary. He was educated in his native town and 
at the universities of Pest and Vienna, and 
entered the church, which career, however, he 
abandoned after a few years. In 1827 he began 
his botanical and linguistic studies, and the 
following year he was placed in charge of the 
manuscript department of the Imperial Library 
at Vienna. In 1836 he was appointed curator 
of the botanical department of the Royal Natu- 
ral History Museum at Vienna, and in 1840 he 
became professor of botany in the university 
and director of the Botanic Garden. Together 
with Ettinghauscn and others, he took a promi- 
nent part in the establishment of the Vienna 
Academy of Sciences. Endlicher’s publications 
were principally upon systematic botany, upon 
the study of which subject he exerted great in- 
fluence. Some of his works are: Flora Foso- 
niensis (1830); Qrundmge einer neuen Theorie 
der Pflarusen^eugung (1838); Qrundsiuge der 
Botanik, with Unger co-author (1843) ; Synop- 
sis Coniferarum US47). His most important 
contribution to botany was his elaboration of 
the natural system of classification of plants, 
announced in O-enera Plantarum Secundum 
Ordmes Naturales Disposita {1836-50), and in 
Enchiridion Botanioum Wcc^Mhens Glasses et Or- 
dines Plantarum (1841). -In connection with 
Hfigel and Nees von Esenbeck, Endlicher edited 
several important botanical works dealing with 
descriptions of foreign plants preserved in the 
Vienna Botanical Garden. . Endlicher’s study of 
classical and Oriental history and literature 
resulted in the publication of important con- 
tributions to- the knowledge of these subjects, 
among which may be cited: Anfangsgrunde der 
chinesischen , Orammatih (1845); Verzeiohnis 
der chinesischen und japanesisohen Miinzen des 


kaiserlichen Miinz -und Antikenlcahinets (1837) ; 
Aomlecta Grammatica, with Eichenfeld as eo- 
autho^ (1837). 

EN'EOCARDUTIS (Neo-Lat., from Gk. ^vdov, 
endon, within Kapdia, kardia, heart). Inflam- 
mation of the endocardium, or serous membrane 
lining the internal surface of the heart. It may 
be either acute or chronic, simple or malignant. 
Rheumatism, tonsillitis, and gout are the most 
frequent causes of the simple acute form, which 
generally ends in recovery. Malignant (known 
also as ulcerative, diphtheritic, or septic) en- 
docarditis is, as these terms imply, due to septic 
infection, most frequently in connection with 
scarlet fever, and very fatal. It is character- 
ized by high fever, rigors, and extreme prostra- 
tion with delirium, convulsions, and death. In 
the simple forms of endocarditis there is an in- 
flamniation with exudation of plastic lymph upon 
the diseased membrane, particularly that cover- 
ing the cardiac valves, which become distorted 
and thickened, giving rise to the so-called cardiac 
murmurs. This fibrinous deposit may accumu- 
late in masses called “vegetations,” which pro- 
ject into the heart cavities. Pieces of these are 
sometimes dislodged by the blood and carried to 
the brain or other parts of the body, giving rise 
to embolism (q.v. ). Again, these thickened 
areas may become atheromatous or may ulcerate. 
Treatment of the accompanying gouty or rheu- 
matic conditions, and certain medicines, such as 
digitalis, aconite, morphia, may prove curative, 
or at least may tide the patient over the acute 
stage. Few patients recover without resulting 
valvular trouble. See Heart, Diseases of the. 

ENDOCEBAS, en-dds'§-ras. An important 
genus of fossil cephalapods, found abundantly in 
many species *in the Ordovician rocks of Russia, 
Scandinavia, and the United States. The conch 
is straight, long, and slender, annulated or 
smooth. The septa are extended into siphuncu- 
lar funnels, that reach from the septum of orig- 
ination to the one next posterior to this. The 
siphuncle is wide and filled with organic cal- 
careous deposits in the form of cones (endo- 
cones). These solid siphuncles of Endoceras 
fill the Beekmantown and Trenton beds. The 
order of Nautiloidea reaches its largest size in 
this genus, specimens of which have been found 
in the Trenton rocks of New York with a length 
of over 10 feet. The best-known species is 
Endoceras proteiforme from the Trenton lime- 
stone. See Cephalopoda. 

EN'DOCHROIMCE ( from Gk. Uvdov, endon, 
within + xpw/ua, chroma, color). The charac- 
teristic pigment mixture of diatoms (see Dia- 
TOMAOEL^ ) . In a diatom two or more brownish- 
yellow chromoplasts (color bodies) occur, often 
called endochrome plates. The endoehrome 
seems to be a mixture of a green constituent 
(possibly chlorophyll) and a golden-brown con- 
stituent ( diatomin ) . 

EN'DODERM, EN'TODERIVC (from Gk. 
ivdov, endon, within 4- derma, skin), or 

Hypoblast. The inner layer of the embryo. 
See Embryology. 

EN'DODER'MIS (Neo-Lat., from Gk. %v5ov, 
endon, within + S^PAta, derma, skin). In plants, 
a layer of cortical cells which surrounds the 
vascular region (stele) (qw.) as a sheath; also 
called the bundle sheath. In some cases there 
is but a single bundle sheath, which surrounds 
a solitary general vascular region; in other 
cases there may be several vascular regions in 
a stem,- eatfii surrounded by its own endodermis. 
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The endodermis is quite variable in its definite- 
ness. Its cells may be 'bifli''Lbi.L»'ii'^b<iI)le from 
other cortical cells, in which case the^ name is 
merely one of position. As ordinarily used, 
however, the name indicates a layer of cells very 
different in appearance from the ordinary corti- 
cal cells- The corresponding external layer of 
the stele, against which the endodermis abuts, 
is called the pericycle (q.v-)- Moephology 
OF Plants. 

ENDOG'AMY. A term correlative with^ ex- 
ogamy (q.v.) and meaning enforced marriage 
within a social or political group. It lias been 
applied to the custom of marrying within, rather 
than without, the tribe, but in this sense the 
term is of no special value, since there is natu- 
rally among most peoples a preponderance of 
unions between members of the same tribe. Ac- 
cordingly endogamy is now generally restricted 
to corresponding regulations applying to tribal 
subdivisions. One of the best-known illustra- 
tions is furnished by the Hindu caste system, 
while the tendency in civilized society against 
mating of members of different social strata 
may be cited as a modern analogue. Ho one 
now holds that endogamy represents a stage in 
the evolution of marriage through which all 
tribes once passed, and strictly endogamous 
communities are not nearly so common as those 
practicing exogamy. Among those of which we 
have the clearest accoimts may be cited the 
Todas of India, who are subdivided into endoga- 
mous moieties, which in turn are subdivided 
into exogamous gentes; that is to say, an in- 
dividual must marry within his moiety but out- 
side his gens. It may be noted that endog- 
amous rule applies only to what might be 
called legal marriage and does not exclude con- 
cubinage between members of complementary 
moieties- Endogamy may arise from different 
psychological motives. Thus, among the Bella 
Coola it has nothing to do with pride of blood, 
hut represents the desire to keep certain highly 
prized traditions the exclusive property of the 
village community. Consult Rivers, The Todas 
(London, 1906), and Goldenweiser, ‘^Totemism, 
an Analytical Study,” in Journal of ATnerioan 
Folk Lore (1910). 

(Heo-Lat. endogenus, from Gk. 
%vdov, endon, within -{- -yevTjs, 'genes, producing, 
from yLypeo-dai, gignesthai, to become). An ob- 
solete term formerly applied to monocotyledons 
(q.v.), 

EHEOMETItlTIS. See Uterus, Diseases of 

THE. 

EH'DOPAR'ASITE. A parasite which lives 
within the body of its host. Among plants the 
rusts and smuts are common examples of endo- 
parasites, as during the months of vegetative 
growth the fungi are within the stems of the 
grain, appearing upon the surface only when 
their spores are produced. See Parasite; 
PtANT Pathology. 

EhT^DOPHYTE, or ElST^TOPi^TE (from 
Gk. ipdop, endon, or ivrSs, entos, within -f- (pvrov, 
phyton, plant, from <piJ€Cp, phyein, to produce). 
A plant which grows inside another- plant. See 
Symbiosis. 

EH'DOR. A place near Mount Gilboa, in 
Palestine, where iting Saul visited a witch who, 
by the art of necromancy, raised for him from 
the, dead the prophet Samuel, according to 
1 Sam. xxviii. 8-^5, In the fourth rontury a.d. 
a large town 4 Roman miles south of Tabor 
bore' the name Endor, and a. small village -7 


or 8 miles from the slopes of Gilboa still 
possesses it as Endur. 

ENDORSE' (from OF. endosser, ML. %ndor' 
sare, to indorse, from Lat. in ^do7 sum, 

back). In heraldry (q.v.), a subordinary, equal 
to one-eighth or one-fourtli part of a pale. 

ENDORSEMENT. See Indorsement. 

EN'DOSPERnVi: (from Gk. epBop, endon, within 
4 - cfTrepya, sperma, seed, from cnreipeLp, speirein, 
to sow). The nutritive tissue developed within 
the embryo sac of the seed and used by the 
embryo. An obsolete term for it is albumen. 
See Seed. 

EN'DOTHE'CItJiyt (Neo-Lat., from Gk. kvdop, 
endon, within + Otikitj, theke, case). A term 
which has two applications among plants. The 
endothecium of anthers is a layer of cells imme- 
diately beneath the epidermis, which is usually 
more or less modified in relation to dehiscence. 
It received its name from the fact that it is the 
inner one of the two layers of cells that consti- 
tute the wall of the mature anther. The endo- 
theeium of Bryophytes is one of the two genetic 
regions of the spore case, the outer being called 
amphithecium. The groups of Bryophytes dif- 
fer as to the products of these two genetic 
regions. 

EN'DOTEEE'LIO'MA. See Tumor. 

EN'DOTEEE'LIUM (Neo-Lat., from Gk. ^p8op, 
endon, within + thele, nipple). A tissue 

which serves as the lining of certain closed cavi- 
ties and tubes of the body. It covers the serous 
surfaces of the pleura, the pericardium, the 
peritoneum, and the synovial membranes of the 
joints, and lines the entire vascular system, 
heart, arteries, veins, and capillaries, as well 
as the lymphatic vessels and spaces. ^ Endo- 
thelium consists of a single layer of thin, deli- 
cate, platelike nucleated cells united with one 
another by a small amount of cement substance. 
The cells differ somewhat in shape and size. 
Thus, those lining the serous cavities are poly- 
hedral scales resembling squamous epithelium. 
On the other hand, those lining the blood 
vessels are long and i'"* il\ spindle-shaped. 
Recent hi.- tologi cal t L' juion places endothe- 
lium among the epithelial tissues. See Epi- 
thelium. 

ENDOTH'YRA (Neo-Lat. nom. pL, from Gk. 
hdop, endon, within + 6vpa, thyra, door). A 
genus of fossil Foramiiiifera, of interest because 
the minute shells of one of its species, Bndothyrw 
haileyi, form a large part of the light-gray 
oolitic limestone of Lower Carboniferous age, 
known as Bedford limestone. The shells occur 
by myriads in the limestone associated with 
fragments of other minute organisms and with 
oolitic grains of carbonate of lime. See Fobam- 
iNiFERA; OAEBONIPEROU8 System. 

EN'DOTROPH'IO. See Myoobrhiza. 

ENDOWED SCHOOLS ACTS. Acts of Par- 
liament made to prevent misapplication and 
abuse of the foundations for the support of 
secondary education in England. Consult Bal- 
four, The Educational Bystems of 0reat Britain 
and Ireland (Oxford, 1912). See National 
Education, Systems of; Great Britain, 
Education. 

EN'DROMIS from Ok. L-doouis-, cf. 

en, iu, and dpSpLos, dro ’>>•,{>. a runni’ig. a race). A 
kind of boot worn by (uiaii and by 

Artemis, and then by" runners (cf. the etymology 
above) and athletes in general. It was close-fit- 
ting and reached some distance above the ankle; 
the top turned over and hung down in a flap. 
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The boot was open in the front; on each side of 
the front were eyeholes, through which the laces 
were run. The Romans called the endromis of 
Diana a cothurnus. (See Buskin.) The Ro- 
mans gave the name “endromis” also to a thick 
woolen rug worn after violent exercise, or used 
by the lower classes as protection against rain or 
cold. Such rugs came from Spain and from 
Tyre. 

EISTDYM'ION’ (Lat., from Gk. ^'EivdvixLojv) . 
-Nccoi dini' to the Elean story, the son of Aethlios 
or of >ieus and Calyce. He led the .^tolians to 
Elis and became King of that country. His 
grave was shown at Olympia. He was also said 
to have received from Zeus, at his own request, 
the gift of eternal sleep with perpetual youth. 
Tie was beloved by Selene (the moon), who 
bore him 50 daughters, i.e., the 50 months of 
the Olympian cycle. The love of Selene for En- 
dj^ion, however, is more commonly connected 
with another form of the story, according to 
which Endjunion was a youthful hunter on 
Mount Latmos, in Caria ; in a cave in that 
mountain he sleeps forever, visited nightly by 
Selene, who has given him this sleep that she 
may kiss him unperceived. Other versions made 
this sleep a gift of Zeus, as reward for piety, 
or a punishment for his presumption, when, 
translated to the gods on Olympus, he had 
dared to fall in love with Hera. The sleeping 
Endymion visited by Selene is represented in 
ancient wall paintings and especially on Roman 
' . *. Consult Robert, Antiice Barkophag- 
/.' ^ ^ . iii (Berlin, 1898) ; J. E. B. Mayor’s 

note on Juvenal, x, 318 (London, 1888). The 
story of Endymion is the subject of a poem by 
Keats. 

EIT^EIVCA (Neo-Lat., from Gk, *iv€jxa, injection, 
from ivf en, in + Uvaiy hienai, to send). A 
fluid substance conveyed into the bowel by in- 
jection through the anus. Enemata are used 
to cause an evacuation of the bowels, or for the 
introduction of food which cannot be adminis- 
tered by the stomach, or for the administration 
of medicine. Eor evacuation of the bowels, an 
enema of warm water, or soapsuds, or soapy 
water containing a few drops of turpentine, or 
olive oil, is used. Eor nourishment, raw eggs, 
beef juice, defibrinated blood, or peptonized milk 
may be introduced. In cases of convulsions, bro- 
mides or chloral may be given by the rectum. 
Enemata are also given to lower the body tem- 
perature, to restore the volume of blood which 
has been lost by severe hemorrhage, and to pro- 
mote the action of the kidneys. A mixture of 
ether and olive oil introduced into the rectum 
is sometimes employed to induce general anaes- 
thesia. In cases of fcecal impaction or in some 
cases requiring nutrient enemata, instead of the 
ordinary Davidsons syringe or a fountain syr- 
inge alone, a long rubber tube must be inserted 
into the colon first and the syringe attached to 
this. 

EN'EMY (OF. enemi, anemi, Er. ennemi, 
Portug. inimigOf enemy, from Lat. inimims, foe, 
from iw-, not + amicus, friend, from amare, to 
love). In international law, a nation at war 
with another, considered as a whole or an in- 
dividual or body of men belonging to the hos- 
tile nation. An enemy, in the latter sense of 
the term, may or may not be a belligerent, but 
there can in international law be no enmity 
without the existence of a state of belligerency. 
Accordingly, no matter how strained the rela- 
tions of two states may become, they do not 
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assume the position of enemies towards each 
other until a state of war arises between them. 
Nor does the active intervention of a third state 
or its active sympathy with one of two combat- 
ants, even though it be bound to the latter by 
an offensive and defensive alliance, make it the 
enemy of the other, until it, too, becomes a 
party to the war. 

An enemy’s status in international law de- 
pends on whether it is a combatant or a non- 
combatant. Against the former the whole force 
of the opposing belligerent state may and should 
be exerted, with a view to its destruction or sub- 
jugation. This is true of the government of 
the enemy, its civil as well as its military and 
naval representatives — of all, in fact, who, owing 
it allegiance, are directly or indirectly engaged 
in carrying on the war. It is probable, however, 
that at the present time judges and minor civil 
servants having no direct connection with the 
war, as well as diplomatic agents accredited to 
neutral powers, would be deemed to be non- 
combatants, though there are modern examples 
to the contrary. 

Noncombatants — i.e., such of the subjects of 
the enemy state as have no connection with 
the war, but are engaged in peaceful pursuits — 
are, by modern usage, exempt from hostile at- 
tack. The old theory that, when a state of 
war existed, each and every subject of the one 
belligerent was at war with each and all of the 
subjects of the other, has been superseded in 
practice by more humane principles. Commercial 
relations between the subjects of the respective 
belligerents are, however, suspended, contracts 
between them are rendered null and void, and the 
courts of each are closed to the subjects of the 
other. See Alien. 

Noncombatants residing in their own country 
are equally exempt from the worst horrors of 
war. Though they may suffer incidentally, as 
the result of the bombardment of fortified 
places and the destruction, as a matter of mili- 
tary policy, of crops and other property, they 
are not ordinarily liable to injury either in per- 
son or property by any hostile operations. If 
attacked or plundered by unauthorized acts of 
soldiers belonging to the enemy, the latter be- 
come liable to punishment by their own mar- 
tial law for violation of the rules of civilized 
warfare. 

The treatment Which modern international 
law accords to combatants will be more ap- 
propriately considered in the article on Wak. 
It will suffice to say here that the mitigation 
of the horrors of war has not been confined to 
exempting the greater part of the enemy’s pop- 
ulation from the list of its victims, but has 
been extended to the actual conduct of war- 
like operations on land and sea. It is a marked 
tendency of modern warfare between civilized 
nations to confine all public acts of hostility 
to the actual combatants and to the field of 
battle. 

In their dealings with uncivilized races, how- 
ever, the Christian nations have not yet reached 
the same standard of humanity, but continue to 
confound combatants and noncombatants and to 
employ against both classes the stern and in- 
discriminate methods of warfare of a more bar- 
barous age. See Alien*,, Belligerent,; War; 
and the authorities there referred to. 

EN’EUG-ET^'ICS (Gk. evepytjTucos, energ^tHcOS, 
active, from kvepyelp,. energein, to be active, 
from kv, m, in ri- ergon, ^ Mork) . The^ 
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theory of energy; a theory which states the 
conditions and laws under which the phenomena 
of energy are manifested. Energy, pending a 
more technical definition, may be understood 
broadly to be a condition or attribute by virtue 
of which matter can effect changes in other 
matter. 

The modern doctrine of energy, dating from 
1840, takes the phenomena of physical science 
from the position of speculative reasoning or 
of disconnected and unrelated occurrences and 
unites them in one general scheme of exact 
quantitative relationship. 

A force applied to a body so as to move it 
is said to do work, and the measure of the 
work is the component of the force in the direc- 
tion of motion, multiplied by the distance 
through which its point of application moves, 
or, calling the work W, the force F, and the 
space s, W = Fs. We may interpret this rela- 
tion from either point of view: if we recognize 
the force and the distance traversed, we derive 
the work from their product; if we appreciate 
the work in the first place, we recognize the 
force as the relation of the work to the space 

W 

in which it was performed, since F = — . 

Experiment shows that a constant force applied 
to a body free to move varies as the mass, m, 

of the body, and the rate of change, j, in its 

velocity, and by a suitable choice of units the 

relation may he stated F = if -y is the 

velocity produced in time t by the constant 
force F; furthermore, the space s, traversed in 
time t, while its velocity is increasing from 0 

to 1 ;, is s = Combining these two 

equations we find Fs = That is, a body 

of mass m, free to move by the application of 
a force F, would acquire a velocity u, when it 
had been moved over a distance s, such that 
Fs = The expression Fs is the measure 

of the action viewed with regard to the agent, 
that with regard to the body; the former 
is called work, the latter energy. In this par- 
ticular case, however, the only change that has 
been produced in the body is a change in its 
motion, but the body is now possessed of more 
ability to change other bodies than it possessed 
before, and in being brought back to its original 
state of rest or motion it is found to be able 
either to do mechanical work equal to Fs, or 
to confer on other bodies a motion such that 
the total value of for them is exactly 

equal to that for the given body. This is a 
simple form of conversion or transference of 
energy. Energy due to motion only is called 
'kinetic energy. The same amount of work might 
have been done as before, resulting in a static 
condition of the body upon which work has 
been done, as, e.g., in compressing or stretching 
an elastic body; hut the body would now be in 
condition to do work on its own account, i.e., 
it would possess energy, though not itself in 
motion. Here a strain has been produced by 
changing the position of some or all parts of 
the body. Similarly a body might have con- 
ferred upon it power to do work by changing 
it from one place to another, as when a body is 
lifted to a point above the earth. It should not 
be thought, however, that the change in position 
is the essential feature of the phenomenon; it is 


the visible portion of it only. Undoubtedly the 
real seat of the energy is connected with the 
hidden mechanism which renders it necessary to 
use a force in order to secure the strain or 
change in position, e.g., the mechanism of gravi- 
tation. Energy due to strain or to position is 
called static energy, or potential energy. (The 
term “energy’^ is due to Thomas Young, “poten- 
tial energy’^ to Rankine, “static energy” to Kel- 
vin. ) This affords a more precise definition of 
energy as the capahility to do work, and the 
amount of energy which a body possesses is its 
capacity for doing work. Work, too, may now 
be regarded as a transference of energy from 
one body to another. Conceive of a body in a 
state of strain, as a bent spring, and possess- 
ing energy, in consequence of its strain,^ equal 
to the work done in bending it. If it is per- 
mitted to straighten itself out in part, thereby 
moving some other body, it does work on this 
^body; and if the only effect is to give it a cer- 
* tain velocity, the kinetic energy the body ac- 
quires will exactly equal the work done by the 
spring. But the spring will now possess less 
energy, less capacity for doing work, by the 
amount it has done; the energy it loses equals 
that gained by the other. The total energy of 
the two, however, is the same as before. If the 
two bodies are viewed as comprising a system, 
the total energy of the system is not altered 
by any exchange of energy between its parts. 
We may extend this consideration indefinitely. 
Given a system of bodies arranged in a definite 
configuration and with certain stresses between 
them: if in obedience to these stresses a rear- 
rangement of the bodies takes place, a change 
of configuration ensues, the energy of the parts 
may be altered, but the total is not changed. 
The energy is conserved, and such a system 
is called a conservative system. So far ^ as 
known, all material systems are conservative. 
The energy of such a system is a quantity that 
can neither be increased nor diminished by any 
action between the bodies themselves, though 
the form of energy may be changed. If the 
total energy is to be increased, it can only be 
done by work expended upon the system by 
some external agent, and then the agent loses 
energy by the amount it expends upon the sys- 
tem. By further extending the same considera- 
tions we reach the view that energy cannot be 
created or destroyed, and that the total ener^ 
of the universe is a constant quantity. This is 
the doctrine of the conservation of energy. 
Kinetic energy is constantly being changed into 
potential, and vice versa; but besides the forms 
in which energy has been mentioned, it exists 
in a variety of other forms which are not so 
obviously of a mechanical nature. Bgth poten- 
tial and kinetic energy may be classified, as 
follows : 


Potential. 

Strain (extension, compres- 
sion, or distortion). 
Electrification. 
Mat^netization. 

Chemical separation. 
Gravitatwe separation. 


Kinetic. 

Motion (translation or ro- 
tation). 

Vibration. 

Electricity in motion. 
Btoat. 

Radiation. 


In all wave motions, i.e., in radiation, energy 
is transferred from one point to another; and at 
any instant part of the energy of the medium 
carrying the waves is kinetic and part potential. 
In heat phenomena all heat effects are due to 
the addition or withdrawal of energy from the 
molecules or small portions of the bodies expe- 
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rieneing the effects; the energy of the minute 
parts is both kinetic and potential in general. 
The energy of the parts of a gas is almost en- 
tirely kinetic. Motion and strain are the ob- 
vious mechanical forms of energy, and their 
equivalence was early recognized, but energetics 
to-day involves the statements {a) that energy 
in any form may be changed into energy of 
any other form, which is a declaration of the 
correlation and transformation of energy; (6) 
that, when energy in any form disappears, an 
exact equivalent of some other form or forms 
takes its place, which is a declaration of the 
conservation of energy; and (c) that, when 
energy undergoes transformation, or transfer- 
ence from one body to another, the process* is 
not completely reversible, but that if some of 
the energy is recovered in its original form a 
residual portion reappears in what is called a 
lower form. This is the degradation and dis- 
sipation of energy. Both (a) and (6) are com- 
monly implied in the principle of conservation 
of energy. 

Historical Sketch. Although the concept of 
force as the effort made in doing work, or that 
of energy as the capability of a body to do 
work, might either have been made the starting 
point for a system of dynamics, the former, 
which was the Newtonian, was first and most 
completely developed. This seems to have been 
owing to the fact that force appeals to our so- 
called ‘‘muscular sense,” or sense of muscular 
effort, whereas there is no distinct sense per- 
ception of work or energy. When branches of 
physical science other than mechanics were 
found to be related to mechanical work with a 
definiteness that had not before been suspected, 
the field of energy was widened, and the Huy- 
genian conception became a more familiar one. 
The first great step of this kind was the recog- 
nition of an identity equivalence of mechanical 
work and of heat effects produced by such work. 
Experiments by Count Rumford, in 1798, on 
heat produced by the boring of cannon, and by 
Sir Plumphry Davy, in 1799, on melting of ice 
by friction, introduced the idea that heat is a 
form of energy for which there is an exact 
mechanical equivalent. This proposition, con- 
troverting the then accepted theory that heat 
is material, was too radical to meet with wide 
acceptance, and the subject received little fur- 
ther development for nearly half a century. 
It was reasserted by Julius Robert Mayer in a 
philosophical discussion in May, 1842, but his 
determination of a definite numerical value for 
the mechanical equivalent of heat was not made 
public until 1845. To measure heat, the unit 
chosen was the “quantity of heat” necessary to 
raise a unit mass of water one degree in tem- 
perature. Taking for the unit mass one gram, 
and the Centigrade scale for temperatures, the 
laeat unit is called a calorie (or sometimes a 
water-gram degree). The unit of work in gravi- 
tation measure may be taken as the work of 
lifting one gram weight a height of one meter, 
called a gram meter. In the various exp^i- 
ments other units were employed, but we give 
the results reduced to these. The problem was 
to determine how many gram meters can pro- 
duce one calorie and are therefore equivalent 
to it in energy., This number is called the me- 
chanical or, better, the dynamical equivalent of 
heat. It may, of course, be expressed finally 
in absolute units of :work. Mayer’s value, 365, 
was obtained by observing the heat evolved in 
VoL. VTI.— 47 


compressing air. In January, 1840, James Pres- 
cott Joule read a paper before the Philosophical 
Society of Manchester regarding the thermal 
and chemical effects of an electric current, which 
was followed by other investigations in rapid 
succession, and on Aug. 21, 1843, he communi- 
cated to the British Association for the Ad- 
vancement of Science the result of a most 
-■gnblc.cui inv< stigation, in a paper “On tJie 
' . 1 ■-* I'lM- ■- of Magneto-Electricity, and on 
the Mechanical Value of Heat.” He obtained 
for the latter 460 gram meters. Then, by. al- 
lowing the work to be done by weights descend- 
ing under gravity, and the heat to be produced 
by the friction of water forced through narrow 
tubes, he obtained the value 423 gram meters. 
In November of the same year a Danish engineer, 
A. Golding, presented before the Academy of 
Copenhagen the results of experiments upon the 
heat produced by friction of solid bodies, and 
expressed the view that the law of conservation 
of force was a general one. His result for the 
dynamical equivalent was 370. Although the 
principle of conservation of energy was sug- 
gested almost simultaneously by several physi- 
cists, Joule was most indefatigable in the 
prosecution of his experiments, and within two 
years he had determined the dynamical equiva- 
lent of heat by a variety of methods, the most 
celebrated of which was the employment of 
descending weights to drive paddles in a ves- 
sel of water, the latter being heated by the 
friction of the currents in the water produced 
by the vanes. His paper giving an account of 
this determination was published in the Philo- 
sophical Magazine in 1845 and has become 
classic. In 1847 appeared a discussion of the 
subject by Helmholtz, entitled “Ueber die Erhal- 
tung der Kraft,” which contributed greatly to 
the establishing of the principle. Between that 
time and 1860 the whole subject was discussed 
theoretically and extended experimentally by 
Helmholtz, Joule, Rankine, Thomson (Lord Kel- 
vin), Clausius, Maxwell, and many others. By 
1850 Joule had obtained the value 423.55 gram 
meters as his best result, and that number stood 
as the most acceptable value for more than 20 
years. In this interval, however, many experi- 
ments were made to determine this important 
quantity by transformations of energy through 
mechanical, electric, magnetic, and chemical proc- 
esses, and by 1860 the generally accordant re- 
sults had not only conclusively demonstrated 
that heat is a form of energy, but they also 
demonstrated the conservation of energy. The 
effect upon scientific investigation was extraor- 
dinary. So important a constant is the dynami- 
cal equivalent of heat that attempts to deter- 
mine its value have been made in many ways, 
including among them various indirect methods 
in which heat is produced electrically or other- 
wise than by mechanical work directly; but the 
most elaborate redetermination by -Joule’s 
method of the friction of water by stirring 
was made in the years 1877 to 1879 by Prof. 
H. A. Rowland, in Baltimore, Md., U. S. A. His 
results are, on the whole, the most .i,. ■■dj,!’*. 
and give not only a highly accurate \jih. 
bring out the differences in the value owing to 
differences in the specific heat of water at dif- 
ferent temperatures. They range from 429.8 at 
6® C. to 425.8 at 36°, passing through a mini- 
mum value of 425.5 at 29°. To express these 
values in ergs they must be multiplied by 100 
times the weight of one gram in dynes at the 
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place to which the results apply. This weight 
is numerically equal to the acceleration of grav- 
ity in cms. per sec“. At Baltimore, g = 980.05, 
and Rowland's mean value of the dynamical 
equivalent from 20° C. to 35° C. is 425.9 gram 
meters, or 4.17 X 10^ ergs. The value 4.2 X 
10^ ergs is usually assumed as the mean value, 
and this is Rowland's value for water at 10° C. 
The latest determinations give 4.18 X 10^ ergs 
for the 20° calorie. The work of lifting one 
gram a height of 425.9 meters, or 425.9 grams 
a height of one meter, against gravity, is 
exactly sufficient to raise one gram of water 
from 10° C. to 11° C. in temperature. 

Factors, — Energy can he examined only in 
connection with matter, and the absolute energy 
of a body cannot be determined; but the changes 
of its energy can be determined by the work 
done upon it to increase its energy, or by the 
work it does in conferring energy upon another 
body. In all eases two factors are involved in 
the physical action, and two factors are re- 
quired in the mathematical expression. For 
example, in doing the work, the force employed 
and the distance over which it moves the ob- 
ject are the physical quantities, and their 
numerical measures, symbolized by F and a, 
give the product Fs as the mathematical ex- 
pression. If this work has been done in pro- 
ducing kinetic energy, the mass of the body and 
the velocity given to it are the physical factors, 
and half the product of the mass by the square 
of this velocity, i.e., is the mathematical 

expression. When, however, mechanical work 
is expended in heating a body, then the factors 
concerning the latter are its specific heat and 
its rise in temperature. Bodies taken indis- 
criminately as to physical conditions of strain, 
electrification, temperature, etc., placed indis- 
criminately as to position and left free of con- 
straint, except such as results from these con- 
ditions, will not in general remain as placed, 
but will readjust themselves, by transferences 
and transformations of their energies, always in 
a way to reduce the potential energy. In this 
effort at readjustment lie the origin and nature 
of all changes in the material world. That sub- 
stances may exist together as placed, it is nec- 
essary that one of the factors of the energy 
possessed by the bodies shall have the same 
value in all parts of the system. This factor 
is called, “the intensity of the energy. It is 
for kinetic energy, velocity; for potential energy, 
force; for heat, temperature; for electrical 
energy, electromotive force. "V^enever one of 
these magnitudes has different values at dif- 
ferent parts of the system, the latter cannot 
remain at rest, and the appropriate process 
takes place.” ( Ostwald. ) 

Potential and Force. Any region in which 
work has to be done to move a body from a 
point A to a^nother point B is called a field of 
force. In such a field the body, when moved 
from A to B, will gain potential energy equal 
to the work done upon it and, if allowed to 
retnm from B to A by frictionless constraint, 
will have its potential energy transformed into 
its equivalent in kinetic energy. The forces of 
the field may be due to various causes. If to 
^ayitation, the field is called a gravitation 
of force; if to electric charges, an electric; 
\f to fcagi^etisni, a magnetic field. In every 
is done upon the body only 
of^^sM^^be afected by the agency in 
conshtubhee field ^ of force ' exists. 


In a gravitation field it would be matter it- 
self that would be affected; in a magnetic field 
it would be only a ‘ * ' * ’ ^ ■ body that 

would be affected, and ■ ■ Work is 

expended either upon a body or by it, in bring- 
ing it from a point that is without the field 
to any point in the field, and the amount of 
energy so required to bring a unit quantity to 
a given point is called the 'potential at that 
point. In the gravitation field of force the 
potential at a point is the work expended in 
bringing a unit mass from infinity to the point; 
in an electric field it is the work of bringing a 
body with unit charge of electricity to the point. 
There is, then, a definite potential at a point 
whether a body is there or not. It is interest- 
ing to note that, in Helmholtz's celebrated early 
discussion of the conservation of energy, the 
work of transferring any quantity of the 
kind affected by the ffeld of force from one 
point to another is the quantity multiplied by 
the difference of potential between the points. 
Calling the quantity Q, and the difference of 
potential V, we have work = QV, which is also 
the change of energy the body undergoes. But 
the work is also the product of the average 
force, F, by the distance, s, over which the 
quantity is transferred: therefore Fs = QV, or 
OV 

F = - — . This is change of energy per unit 
s 

distance, or the space rate of change in energy. 

OF 

The limit which the fraction approaches 

as 5 is diminished is the value of the force to 
move the quantity Q in the direction of s at 
any point. If Q = 1, F is unit force. Unit 
force, then, might be defined as the space rate 
of change of potential, and the force upon a 
body as the space rate of change in energy of 
the body. This is directly comparable with the 
Hewtonian definition as the time rate of change 
in momentum. The term “electromotive force,” 
however, is used to express energy, and is equal 
to and of the same order as the difference of 
potential it can produce. Since force is the 
space rate of change in energy, this might be 
used as a definition of force if the concept of 
energy precedes it. We might thus dispense 
with the questionable statement that one body 
attracts another. Two pieces of matter behave 
as if they attracted each other, but it does 
not follow that they so attract. We may say, 
however, that “the part of the energy of a 
system of two particles of matter of masses m 
and .wS which depends upon their distance, r, 

from one another, is measured by —^7 *^iid 

this is not altered by the presence of other par- 
ticles.” (Tait.) This, indeed, represents our 
whole knowledge of the subject, and the con- 
cept force is unnecessary. 

Units. The same unit may be employed to 
measure work and energy. In the C. G. S, 
system the absolute unit of work is the erg, 
which is the work of a force of one dyne, exerted 
along a path one centimeter in len^h. In the 
foot-pound-second system the absolute unit is 
the foot poundal. In gravitation measure the 
corresponding units are the gram centimeter and 
the foot pound. When expressed in the funda- 
mental quantities of length, mass, and time; 
the dimension of energy in mechanical measure 
is always of the order of the square of a length, 
multinlie'd bv the first nower of a masa. and 
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divided by the square of a time, or L^MT-^. (It 
should be noted that the two lengths which 
enter this expression are in the same direction. 
A moment of a force has the dimensions 
but the two lengths are at right angles to each 
other.) By this we may see whether physical 
quantities represent energy if we observe whether 
they are expressible in these dimensions. For 
example, in a gas the pressure per unit area, 
'P, is of the dimensions Lr^M. and the volume, 
V, is of the dimensions L^; then the product pv 
has the dimensions and it may be shown 

that the work done in compressing a gas is the 
product of the pressure and the change in vol- 
ume. In heat the unit is the caloriSf which 
equals 4.2 X 10^ ergs. The absolute unit of 
energy of an electric current is also the erg, 
but the practical unit is the work of transfer- 
ring a coulomb of electricity over one volt dif- 
ference of potential, and is called a volt coulomb, 
or one joule; its mechanical value is 10^ ergs. 
The calorie therefore equals 4.2 joules, or one 
joule equals .24 calorie. 

Dissipation of Energy, Irreversibility, En- 
tropy. If a body is changed from one state to 
another by a series of operations, and then, 
when subjected to these operations in an op- 
posite sense and in exactly the reverse order, 
the body returns to its first state, the whole 
cycle of operations is called a reversible process. 
When the transformations cannot be repeated 
in the reverse order, or if, when reversed, the 
agencies are not equal in magnitude and op- 
posite in sign to those which occur at the same 
points in the direct process, the transformation 
is said to be irreversible. According to Planck, 
the most immediate criterion of irreversibility 
of a process consists in the proof of a function 
completely determined by the instantaneous con- 
dition of the system, which possesses the peculi- 
arity that it changes during the whole process 
always in the same sense — ^perhaps increases. 
Suppose a body in a state A as to its tempera- 
ture and quantity of heat, to be changed by 
any small quantity of heat h at the tempera- 
ture tf the ratio of change in heat to the tem- 
perature at which the change is effected being 

~ and let a succession of such changes bring 

the body to a state B. If, now, changes be 
effected in the opposite sense in exactly the 
reverse order, and when the sum of the re- 
h 

versed quantities — equals the sum of the 

direct ones, the body has regained the state A, 
the cycle through which it has passed is a re- 
versible one. Then “the limit which the sum 

of the quantities ^ from the state A to the 

state B approaches is a constant quantity which 
depends only on the pressure, volume, and tem- 
perature at" the state A and the state B, and 
not all upon the intermediate stages; there is 
a distinct and measurable physical property of 
a bocEy, which is characterized, by the peculiarity 
that it increases or diminishes as heat enters 
or leay^^ the body, but remains constant when 
there 1$ po communication of heat. This quan- 
tity IB called the entropy,’^ j being the meas- 
ure of change in it. (Hastings and Beach.) 
Planck shows that electromaernetic radiation, 
which may now be considered the form in which 
energy is transmitted th^pugh the ether of space. 


under conditions termed by him “natural radia- 
tion,” is attended by a constant increase of 
entropy in the system of bodies emitting and 
receiving the rays. By the above 'criterion, then, 
such radiation is not a reversible process. Sup- 
pose a quantity of heat h to pass from a body 
at temperature to another at the tempera- 
ture t.; the entropy of the former is diminished 

by ~ , that of the latter increased by and 

since #i exceeds U, in order that heat shall 
so pass, the entropy of the two is greater than 

at first by h . Therefore all trans- 

fers of heat by radiation and conduction in a 
system of bodies increase the entropy of the 
system, and hence “the entropy of the universe 
tends to a maximum.” (Clausius.) In any 
irreversible process, then, a portion of the 
energy expended in some of the operations can- 
not be regained for a similar purpose; they are 
available only for purposes requiring energy of 
a lower order. No known natural process is 
exactly reversible, a certain portion of the 
energy being always dissipated as heat. It fol- 
lows that, as energy is constantly undergoing 
transformation, there is a constant degradation 
of energy to the final unavailable form of uni- 
formly diffused heat. 

Sources of Energy; Matter; Ether. Of the 
ultimate nature of energy, as of that of matter, 
we are ignorant; nor do we know of energy by 
direct observation, except as associated with 
matter. It is the change of energy, either as 
to quantity or form, that is scrutinized and 
measured, and such change is continually oc- 
curring as energy passes from body to body; 
but the condition of a body totally devoid of 
energy is a subject of speculation only. Terres- 
trial energy available to man may be classified 
as energy of fuel, food, head of water, wind, 
tides, chemical action, solar radiation. These, 
with a partial exception in the case of the fifth 
and sixth, are all traceable to the sun. The 
earth receives o o ttit total solar 

radiation, and the rate at which radiant en- 
ergy from the sun is expended iipon a unit 
area of the earth’s surface is called the solar 
constant. From tests conducted above the 
clouds, notably at Mont Blanc and at Mount 
Whitney, this constant has been determined. 
From the latter observations Professor Lang- 
ley concluded “that in view of the large limits 
of error we can adopt three calories as the most 
probable value of the solar constant; by which 
I mean that at the earth’s mean distance, in 
the absence of its absorbing atnu^sphorc, the 
solar rays would raise one gram of water three 
degrees centigrade per minute for each nor- 
mallv exposed square centimeter of its surface.” 
Subsequent determinations from observations at 
widely separated stations not only reduced 
this estimate but show that the rate of emission 
of energy by the sun fluctuates between maxi- 
mum and minimum values. Observations un- 
der the auspices of the Smithsonian Insti- 
tution, extending from 1902 to 1913, showed 
tiiat the value ranged between l!80 calorie^ 
and 2.10 calories. The mean value. 1.933 cal- 
ories per minute per square centimeter, is 
given by Dr. C. G. Abbott. (Consult Science, 
vol. xxxix. March 6, 1914.) This is 1.347 X 10® 
ergs, or 13.7 gram meters per second to the 
square centimeter of surface. As this is ttaus- 
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mitted at the rate of 300,000,000 meters per 
second, it represents the energy of solar radia- 
tion present in a column of ether near the earth 
one square centimeter in cross section and 300,- 
000,000 meters in length. Owing to absorption 
by clouds and the atmosphere, the portion actu- 
ally reaching the ground surface of the earth 
is reduced by one- third to one -half. 

Although nearly all terrestrial energy may 
be ascribed to solar origin, the earth also is a 
radiant body far above interplanetary space in 
temperature, and various theories have been 
evolved to account for the maintenance of the 
sun’s heat as well as that of the earth. In the 
main they imply the conversion of mechanical 
or of chemical energy into heat. Since, how- 
ever, it is neither possible nor necessary to 
postulate any definite total amount of energy 
in the universe, it is only necessary to find a 
competent process of energy change^ which will 
account for the continuance of radiant energy 
in the face of the enormous rate at which it is 
dissipated. With the beginning of the twentieth 
century came the discovery of radioactive sub- 
stances which emit rays conveying energy with 
small diminution in the mass of the body from 
which they proceed. (See Radioactivity.) To 
account for this has required an assumption 
of energy associated with the atom far beyond 
anything heretofore conceived of, and a pro- 
foundly modified view both of the structure of 
the atom and of transformations of matter has 
resulted. A theory due to Rutherford and 
Soddy, that has been used most effectively, is 
“that the atoms of the radio-elements suffer 
spontaneous disintegration, and that each dis- 
integrated atom passes through a succession of 
well-marked changes, accompanied in most cases 
by the emission of a-rays,” which are the rays 
associated with heat effects. In the course of 
disintegration which the atom is thus assumed 
to be undergoing, the process of radiation from 
within the substance is attended by an absorp- 
tion of the radiatio-n in large measure by the 
body itself, its own temperature being thereby 
kept higher than that of the medium surround- 
ing it. The heating effect of radium is closely 
proportional to its radioactivity as measured 
by the a-rays. The heat radiated from radium 
is about lO'O gram calories per gram per hour, 
and from, any radioactive matter it is larger in 
comparison with that due to any known chemi- 
cal reaction. 

It has been suggested that from the radio- 
activity of the most elemental constituents of 
the sun, and also from the aggregate radio- 
activity of substances <■ the earth, 

might come the "energy supplied by both the 
sun and the earth for countless ages. This, 
like other theories, can as yet be regarded only 
as a speculation. Two and a half parts in a 
million, by weight, of radium in the sun would 
account for its present rate of emission of 
energy, and the presence of a very small per- 
centage of uranium or other equally active sub- 
stance distributed throughout the earth would 
be sufScient even to raise the earth from a 
cold condition to a hot one, Rutherford shows 
that the radioactivity of ordinary bodies is of 
an order high enough to balance the loss of the 
earthy’s heat into space. The radiation of energy 
has of late been much discussed in connection 
with the subject of relativity, from which the 
proposition results that the energy sent out by 
a body does not flow out continuously, but is 


emitted explosively in integral numbers of a 
fundamental unit of energy. This idea is at 
the base of what is called a quantum hypothe- 
sis of radiation. See Relativity. 

Besides papers cited above, the following 
works, among many others, are devoted wholly 
or in part to energetics : Maxwell, Matter and 
Motion: Theory of Heat (London and New 
York, 1891 ) ; Tait, Recent Advances in Physical 
Science (London, 1876) ; id., Properties of Mat- 
ter (Edinburgh, 1885); Thomson (Lord I^eh 
vin), Popular Lectures and Addresses, vol. ii 
(London, 1894) ; Dolbear, Matter, Ether, and 
Motion (Boston, 1892); Joule, Scientific Papers 
(2 vols., London, 1884-87) ; Rowland, Scientific 
Papej's (Baltimore, 1902) ; Tait, Thermody- 
namics (Edinburgh, 1877); Popper, Die physi- 
halischen Chundsatze der elektrischen Hr aft u- 
hertragung (Vienna, 1883) ; Helm, Die Lehre 
non der Energie (Leipzig, 1877) ; Planck, Das 
Princip der Erhaltung der Energie (ib., 1877 ; 2d 
ed., 1908) ; Clausius, Die mechanische Wdrme- 
theorie (Brunswick, 1876-91); Holman, Matter, 
Energy, Force, and Work (New York, 1898) ; 
Nyssens, Essai de philosophic precise (Bru- 
xelles, 1908); Ostwaldj Die Energie (2d ed., 
Barth, 1912) ; Soddy, Matter and Energy (Lon- 
don, 1912). 

EN'EBGISM (from Gk. ivepyds, energos, ac- 
tive, from ev, en, in -f- ^pyov, ergon, work). The 
name given by some recent philosophical writers 
to the neo-i^istotelian view that the chief^ end 
of human life is no-t pleasure, but du© activity 
of the distinctively human functions, or, gen- 
eralizing the statement, “the goal at which the 
will of every living creature aims is the nor- 
mal exercise of the vital functions which con- 
stitute its nature. Consult Paulsen, System der 
Ethik (Berlin, 1894; Eng. trans., 1899). See 
Exjd^monism. 

Energism is also the term used to designate 
the type of metaphysical theory which regards 
energy as the ultimate reality. Ostwald is the 
most recent distinguished exponent of metaphy- 
sical energism. Consult: Ostwald, Vorlesungen 
ioher H atur philosophic (Leipzig, 1905) ; Natu- 
ral Philosophy (New York, 1910) ; Der ener- 
getische Imperatio (Berlin, 1912). 

EN'EBGTT^iyCENS (Lat. energumenus, from 
Gk. evepyoifievos, energoumenos, demoniac, pres, 
p. of ivepyelv, energein, to work in, from ev, en, 
in -|- epyeZv, ergein, to work, from %pyov, ergon, 
work). A class of persons, suffering from some 
physical ailment, who in the early ages of the 
church were believed to be possessed by evil 
spirits and were placed under the special care 
of exorcists, yet allowed a certain amount of 
participation in religious services. Catechu- 
mens included in this class could not be bap- 
tized, except when at the point of death; while 
those who became deranged after baptism might 
be allowed to commune. Both classes had a 
home in the church and during the services 
occupied the porch along with lepers and other 
defiled persons, but at the conclusion of the 
service received the spiritual benediction. 

ENERGY. See Bnekgettcs; Mechanics. 

ENERGY OF PLANTS. The energy rela- 
tions of the fully autotrophic plants differ 
somewhat from those of the partially or fully 
heterotrophic forms, so it is well to discuss 
the two types separately. In the green plants, 
as autotrophic forms, the energy exchanges 
and transformations have been most fully 
studied in the thin green leaf. The naain source 
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of energy for this organ is radiant energy. 

In the temperate zone, with direct sunlight, as 
much as one calorie of radiant energy per 
square centimeter per minute falls upon the 
leaf. Of this approximately 0.75 of a calorie 
is absorbed- A minor source of energy for the 
green leaf, and probably one of little physio- 
logical^ is that from the surround- 

ing air through thermal emissivity. This 
exists only when the leaf has a lower tempera- 
ture than the surrounding air, a condition gen- 
erally existing in transpiring parts during dark- 
ness and in light when the transpiration power 
of the air is great. The radiant energy ab- 
sorbed by a green leaf, if transformed to heat 
and retained as such, is often sufficient to raise 
the temperature of the leaf 30® C. per minute. 
From this it is evident that the leaf must have 
some means, on penalty of life, of dispersing 
this ener^. There are four possible uses of 
it — ^vaporization of water or transpiration, 
photosynthesis, raising the temperature of the 
leaf, and loss to the air through thermal emis- 
sivity. By far the greater part is used in tran- 
spiration, photosynthesis consumes from 0.6 to 
6 per cent of it, while the amount used to raise 
the temperature of the leaf or lost by thermal 
emissivity is generally still less. The latter 
loss exists only when the leaf maintains a 
higher temperature than that of the surround- 
ing air, under illumination with transpiration 
not excessive. Loss of heat by thermal emis- 
sivity is thought to be of considerable impor- 
tance as a cooling factor in desert forms with 
low capacity for transpiration. The energy 
rendered potential by photosynthesis can again 
be released by respiration. The storage of 
energy in photosynthesis in the green leaf 
greatly exceeds the release by respiration, and, 
of course, the same holds for the synthesis and 
oxidation of ' • ’ ynthates. This means 

a continual . ■!■■■. of organic material 

and energy through the activities of the green 
leaf. Such a material and energy accumula- 
tion is of great cosmic significance, for it ren- 
ders possible the existence of all heterotrophs, 
plant and animal, also the existence of non- 
(hloroph\lTou<, parts of the same plant at all 
tipios and chlorophyll parts during darkness. 
Here, too, we find the source of the energy that 
is stored in coal, wood, and peat. 

The nonchlorophylloua parts of green plants 
may be considered with the heterotrophs. In 
the case of heterotrophs the main source of 
energy is that existing as potential energy in 
the nutrients taken up. This energy is made 
available for physiological work by the^ oxida- 
tions involved in fermentation and respiration. 

A minor source is that taken up by thermal 
emissivity from the . ■ ' j ‘r, a source 

existing only under i mentioned 

above. The uses made of the energy are similar 
to those in the green leaves except for the lack 
of photosynthe^s in these forms. Another 
energy loss is the excretion of incompletely 
oxidized materials. This might be compared to 
the loss from the foliage leaf by translocation 
to other regions of the plant. In all living 
plants energy manifests itself ^ in the form of 
osmotic pressure and imbibitlonal force. 

The energy in plants undergoes various trans- 
formations conforming to the law of conserva- 
tion of energy. TJ>e potential energy of nutri- 
ents is transformed to kinetic energy by res- 
piration or fermentation (q.v.). This, in turn, 


may carry on physiological work or become 
mechanical energy. It may end up as heat, 
electricity (q.v.), or even light. (See Response 
IN Plants; Phosphorescence.) Similarly the 
radiant energy (especially certain portions of 
the light) absorbed by green plants goes through 
a series of transformations. Some believe it 
first becomes electrical energy, then chemical 
energy reducing carbonic acid, and then poten- 
tial energy stored in the organic foods formed. 
After that it may go through the transforma- 
tions mentioned above. 

EHES'CO, Georges (1881- ). A Ru- 

manian composer, born at Cordaremi, Rumania, 
Aug. 7, 1881. When only four years old, he 
began to play the violin and made such aston- 
ishing progress that at the age of seven he was 
admitted into the violin class of Hellmesberger 
at the Vienna Conservatory. Here he also 
studied harmony and counterpoint with Fuchs 
and tried his hand at original compositions. 
He remained in Vienna for six years. In 1894 
he went to Paris, where he entered the Con- 
servatory, studying violin with Marsick, and 
composition with Faure and Massenet. In 1899 
he won the first prize for violin playing. As 
early as 1897 he gave a concert of his own 
works of chamber music which attracted the 
attention of Colonne, who in the following year 
brought out the young composer’s Fo^me rou- 
maine. Even these early works show a strong 
individuality and remarkable inventive power. 
While still in Vienna, Enesco became infatuated 
with the works of Wagner and Brahms, who 
always have remained his ideals and probably 
saved him from the influence of modern French 
impressionism. The promise held out by the 
first works was fulfilled in the later ones, es- 
pecially in his first symphony in E flat, op. 13 
(1909), which carried the fame of its author 
beyond France into Germany and the United 
States. His other works include a Fantaisie 
pastorale, a symphony for wind instruments, 
a suite for orchestra, 3 Rhapsodies roumaines ; 
a suite for piano and violin, two sonatas for 
piano and violin, a quintet for piano and strings. 
Although he rarely appears as a performer, he 
is regarded in Germany as one of the foremost 
violinists. He is also a pianist, organist, and 
’cellist of no ordinary ability. 

EHEAHTIH, S-N'faN'taN' Baeth^ilemt Pros- 
per (sometimes called PkRE Enfantin) (1796- 
1864). A French social reformer, bom in Paris. 
He was educated at the Ecole Poly technique, 
whence he was expelled in 1814 for complicity in 
the Montmartre demonstrations of former pupils 
of the Ecolo against the Allies. Subsequently he 
was connected with banking firms at St. Peters- 
burg and Paris. After 1825 he became a leading 
representative of the Saint-Simonist teachings. 
In this r61e he was associated with Bazard. He 
differed with Bazard, however, on the marriage 
question in that he openly advocated free love. 
For this he was sentenced to one year’s impris- 
onment and a small fine. Released after a few 
months, he went to Egypt, where he could have 
entered the service of the Viceroy, Mehemet Ali, 
if he had professed Mohamm^anism. After 
his return to France he became a postmaster 
near Lyons. He was a member of the scientific 
commission intrusted by the government with 
the preparation of a report on Algeria in rela- 
tion to French colonizationi On this subject he 
wrote Colonisation d^Algirie (1843). In 1845 
he became a director of the Paris and Lyons 
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Kailway. The volumes Traite d^economie poli- 
tique (1830; Ger. trans., 1905) and Religion 
Saint-Simonienne (1831) constitute his chief 
published work; his influence depended largely 
upon his ability as an orator and propagandist. 
His writings, including his correspondence, ap- 
peared with those of Saint-Simon in the Paris 
edition of 1865-78 (47 vols.). Consult G. Weill, 
UEcole SaiTit-S'imonienne, son histoire, son in- 
fluence, ^usqu'd nos jotirs (Paris, 1896). 

EKTEAlsTTS DE DIED, de dye (Pr., 

children of God). A name given to the Cami- 
sards (q.v. ). 

EETAKrTS PEBDDS, par'dii' (Fr., lost 
children ; Eng. equivalent, ‘'a forlorn hope” ) - 
The term is a military expression, meaning the 
officers and men who were appointed or who vol- 
unteered to lead the way in some especially dan- 
gerous assault. 

ED^EIELD. A market town in Middlesex, 
England, 11 miles north of London, noted for 
its Koval Small Arms Factory, where the cele- 
brated" Enfield rifle of the British army was man- 
ufactured (Map: London, B 7). (See Small 
Arms.) The town contains the remains of a 
royal palace in which Edward VI kept his court 
now used as a school. Isaac DTsraeli was born 
at Enfleld; Keats and Captain Marryat were 
educated there, and Charles Lamb* was a resi- 
dent from 1827 to 1833. Pop., 1901, 42,700; 
1911, 56,344. 

EK^EIELD. A town in Hartford Co., Conn., 
15 miles (direct) north of Hartford, on the 
Connecticut Kiver, and on the Hew York, Hew 
Haven, and Hartford Kailroad (Map: Connecti- 
cut, E 2 ) . It has carpet factories, steam brick- 
works, and establishments for the manufacture 
of undertakers’ supplies, filter presses, and 
shoddy. Enfield has a Carnegie library and is 
the centre of extensive tobacco-growing inter- 
ests, and there are several houses engaged in 
tobacco sorting. ’ ‘ . Within the limits 

of the town is ^ a community of 

Shakers. The government is administered by 
town meetings. Pop., 1900, 6699; 1910, 9719; 
1914 (U. S. est.), 11,006. 

EHPIELD EIELE. An army rifle, which 
derives its name from the place of its manufac- 
ture in England. It was invented in 1855 and 
remained in general use until the adoption of 
the breechloader in 1867. During the Civil War 
in the United States (1861-65) many Enfield 
rifles were used by the United States army, be- 
cause not enough Springfield rifles could be ob- 
tained. It was also in very general use among 
the Confederate forces. 

EH'EILADE' (Fr., string, from enfiler, to 
thread, from ML. infllare, to string, from in, in 
+ filum, thread). Fire directed at an enemy 
from the flanks, penetrating his entire length of 
line. It is the most effective fxre possible, owing 
to the larger target presented. Positions capable 
of being enfiladed are untenable, no matter what 
other advantages they may possess. In intrench- 
ments protection against enfilade fire is ob- 
tained by constructing traverses, banks of earth, 
at right angles to the line of intrenchment. The 
English troops in South Africa, in the Boer War 
of 1899—1901, were frequently enfiladed, the to- 
po^aphy of the theatre of operations greatly 
aiding the Boers. 

EHTGADIHE, en'ga-den'. A famous valley 
in. Switeerland, in the Canton of Grisons’ (q.v.), 
second only to the Valais in length (Map: Swit- 
zerland^ D, E 2 ),, .It e^ctends northeast for over 


60 miles along the banks of the Inn, from the 
foot of Mount Maloja, or Maloggia, to the vil- 
lage of Martinsbruck ; area, 653 square miles. 
It is divided into two portions — ^tliat towards the 
southwest, called the Upper Engadine, which has 
an average elevation of about 5000 feet, and that 
towards the northeast, the Lower Engadine. 
There are numerous glaciers. The climate, while 
cold, is singularly ‘ ‘ . the Upper Eiiga- 

dine being famous as a iieaitn resort, the most 
frequented place being Saint-Moritz, 6037 feet. 
The vegetation of the Upper Engadine is abun- 
dant and the scenery is remarkably picturesque. 
The Lower Engadine is narrower, less cultivated, 
but more picturesque. It is practically unknown 
to the tourist; most of its villages rest on 
steep terraces. Pop., 1900, 11,712 (mostly Prot- 
estants) ; 1910, 12,193. The natives speak a 

Khaeto-Komanic dialect known at Ladin. 

ENGAGEMENT, Military (from engage, Fr. 
engager, from ML. invadiare, to pledge, from 
in, in vadium, pledge, from Lat. vas, surety). 
Active contact with an enemy. The term is 
generally applied to minor battles, or encoun- 
ters in which only parts of the contending 
armies are engaged, or contacts other than a 
pitched battle. Under modern conditions _ a 
battle is, more than ever before, the decisive 
factor of a campaign, the manoeuvring for 

positions of advantage resulting in engagements 
of more or less frequency and variety. See 
Battle; Strategy; Tactics, Military. 

EN-GEDI, en-ge'dt (Heb. ^en-gedi, fountain 
of the kid, Ar. ‘Ain-Jidi). The name of a wil- 
derness, forming the eastern part of the wilder- 
ness of Judah, and of an oasis with a spring of 
warm water on the west shore of the Dead Sea, 
where at various times a community has 

flourished (Map: Palestine, E 5). It is as- 
signed to the tribe of Judah in Josh. xv. 62. 

David fled to the wilderness of En-gedi from 

Saul and was pursued thither by the King 
(1 Sam. xxiii. 29-xxiv. 22). In the reign of 
Jehosliaphat the Ammonites, Moabites, and 
Edomites gathered here preparatory to invad- 
ing Judah, according to 2 Chron. xx. 2. The 
vineyards of En-gedi are referred to in Canticles 
(i. 14). Pliny {'Nat, Hist., v, 17) mentions 
the place as a ruin in his day, and now the 
district is tenanted only by a few Arabs of 
the tribe of the Kesha id. Consult Gautier, 
Autour de la mer Morte (Paris, 1901), and 
Abel, TJne croisidre autour de la mer Morte 
(ib., 1911). 

ENGEL, eng'el, Carl (1818-82). A German- 
English writer on music. He was born near 
Hanover, studied the ]dfi noforte under Hummel, 
and in 1850 settled in London, where he at- 
tained success as a teacher of music and writer 
on musical subjects. He owned a large collec- 
tion of rare musical instruments, marw of 
which were given after his death to the Soixth 
Kensington Museum, with which he had been 
connected for many years. His books on the 
liistory of musical instruments and the ancient 
nations are standard works. Among them may 
be mentioned: The Music of the Most Ancient 
Nations (1864) ; An Introduction to the Btudy 
of National Music (1866) ; Musical Instru- 
ments of All Countries (1869); Resea.'cf 
into the Early History of the Viohn Farmly 
(1883). 

ENGEL, Ernst (1821—96). A German atat^- 
tician, born in Dresden. He studied 
engineering at Freiburg and Paria. j^ifter act- 
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ing as member of the Saxon commission for 
the investigation of industrial and labor con- 
ditions, he became in 1850 director of the Boyal 
Saxon Statistical Bureau in Dresden. His 
work here was mainly in improving the meth- 
ods of statistics and popularizing the results. 
In 1858 he resigned to assume charge of the 
Saxon Mortgage Insurance Company, but re- 
turned in 1860 to the public service as director 
of the Prussian Statistical Bureau. In this 
office he remained until 1882, when, failing 
health caused him to retire. He was known in 
professional circles as one of the most capable 
and energetic of modern statisticians, and his 
contributions to the methods of administrative 
statistics were considerable. His investigations 
into the household expenses of the laboring 
classes were particularly valuable. Consult 
Bulletin de VInstitut International de Static- 
tique, vol. x (Borne, 1897). EngePs chief works 
are reprints of contributions to the Zeitsohrift 
des statistiscJien Bureaus and include: Die 
Metlioden der V olhszdhlung (1861); Land und 
heute des ^reussiselien Btaates (1863); Das 
Zeitalter des Dampfes (2d ed,, 1881). 

EHGEL, Franz (1834- ). A German 

traveler, born at Bdbel, Mecklenburg-Schwerin. 
From 1857 to 1863 he made a tour through 
South America, accounts of which he published 
in the interesting and valuable volumes entitled 
Btudien unter den Tropen Amerikas (2d ed., 
1879) and Aus dem Pflanzerstaate Zulia 
(1881). He produced the Landwirthsohaftliolie 
JcJirhiicher, vols. i-xxv (1872-96). 

EHGEE, JonANN Christian von ' ( 1770- 
1814). An Hungarian historian, born at Leut- 
schau, TTiri'.v; and educated at Gottingen, 
where K -n;'''' d under Heyne, Schlbzer, and 
others. He was ennobled in 1812. His works 
arc Thoroiig';. full of varied and extensive in- 
f<.rr!iai Ion, and valuable for their time. Engel 
was a pioneer as regards the history of Hun- 
gary. His principal works are entitled Qe- 
sohichte des ungarischen Reiches und seiner 
Nohenlander (5 vols., 1797-1804) and Oe- 
soliichte des Kbnigreichs ungarn (5 vols., 1814r- 
15). 

ENGEL, Johann Jakob (1741-1802). A 
Gorman dramatist and critic, born at Parchim. 
He was educated at Bostock, Biitzow, and 
Leipzig, and held various posts, including the 
directorship (with Ramler) of the Berlin 
Tlioalrc i 1787-94), which was given him on 
the strength of his essay 'Jdeen zur Mimik.” 
Ho wrote much on the theory of art and £esthet- 
ics, including, in collaboration with Mendels- 
sohn and others, the Philosoph fUr die Welt 
(2 vols., 1775-77), and Jnfai'c-gi Tf dr einer 
Theorie der Dichtungsarten (,2d ed., 1804). 
His Eerr Lorenz Stark, a work of fiction first 
published in Schiller’s Boren (1801), was dis- 
tinguished by humor and effective dialogues. 
Although his dramas are only mediocre, he 
sympatliized with Lessing’s efforts to make the 
Gorman drama a gi-iiii'ric of neiiori.-l 

life. His Sdmtlioh*' v. i-rv puoli- ;ed tit 

Berlin (2 vols., 1801-06; new ed., 14 vols., 
1851). 

ENGEL, Joseph (1816-99). An Austrian 
anatomist, born in Vienna. In 1844 he was ap- 
pointed to the chair of anatomy at Zurich and 
subsequently to that of physiology also. He 
became professor .of pathological anatomy at 
the University of Prague in 1849 and from 
1854 to 1874 was a professor, of anatomy in the 


Josephsakademie for physicians and surgeons at 
Vienna. His contributions to the development 
and systematization of anatomical science were 
considerable. In addition to a large number 
of uncollected articles, he wrote a LeJirhuch der 
pathologischen Anatomie and a Kompendium 
der topographischen Anatomie (1859). 

ENGEL, EArl Dietrich Leonhard (1824- 
) . A German musician and author. He 
was born in the Grand Duchy of Oldenburg and 
went to Bussia in 1842 as a violin virtuoso. 
Here he was very successful, and at the age of 
22 was appointed a member of the Imperial 
orchestra at St. Petersburg, of which body he 
subsequently became concertmaster. In 1869 
he settled at Dresden. His writings, princi- 
pally on the legend of Faust, include: Deutsche 
Puppenhomodien (vols. i-xii, 1874-93) ; Das 
VoUcsschauspiel Doktor Johann Faust (2d ed., 
1882) ; Zusammenstellung der Faustschriften 
vom 16. Jahrhundert his Mitte 1884 (2d ed., 
1884) ; Die Don Juan Sage auf der Buhne 
(2d ed., 1888). His musical compositions in- 
clude a concerto in B minor and the unique 
and humorous fantasy entitled Jildisoher Car- 
neval. 

ENGELBEBG, ^ng'el-b^rK. A health resort 
in the Canton of Unterwalden, Switzerland, in 
the northeast part of the Engelberg valley, 
3356 feet above sea level and 14 miles south 
of Lucerne (Map: Switzerland, C 2). Here is 
located a Benedictine monastery, founded in 
1120, with a library of 20,000 volumes, includ- 
ing many incunabula, besides manuscripts. 
There is an eleventh-century Catholic gymna- 
sium connected with the abbey. The chief in- 
dustry is cheese manufacture. Pop., 1900 (in- 
cluding a number of adjacent hamlets), 1976; 
1910, 2434. 

ENGELBERT, ^ng^el-Urt (c.1250-1331) . A 
Benedictine author, born in Volkersdorf, Styria. 
He was educated at Prague and Padua, and was 
abbot of Admont in Styria from 1297 to 1327. 
He is noted chiefly for his Latin history of the 
Roman Empire, entitled De Ortu, Progressu et 
Fine Imperii Romani, which has been frequently 
republished. Several of his other productions 
were published in the Thesaurus Anecdotorum 
Nomssimus (1721) and in the Bibliotheca As- 
cetica Antiquo-nova (1723-25). 

ENGELBERT I, fing'el-bgrt ( c.ll 85-1225 ) . 
Saint and Archbishop of Cologne. He was born 
at Berg, of noble origin, was excommunicated 
in 1206 but reinstated in 1208, and became 
Archbishop of Cologne at the age of 31. He 
.was one of the foremost ecclesiastical rulers of 
his day, a patron of agriculture, industry, and 
art, an excellent administrator, and a sworn 
enemy to the excesses perpetrated by the feudal 
barons. He brought about a complete reorgan- 
ization of the electorate. During the absence 
of the Emperor Frederick II in Italy ^ after 
1220 he was administrator of the Empire as 
guardian of Henry VII, whom he crowned in 
1222 and whom he wished to marry to an Eng- 
lish princess. In consequence of an accusation 
of maladministration which he had brought 
against his nephew, he was waylaid and slain 
by hirelings of the latter while on his way to 
consecrate a church. He was never formally 
canonized, but he is commemorated as a martyr 
on November 7. Consult Stoffel, Engelbert der 
Reichsverweser (Elberfeld, 1893). 

ENGELBRECHT, Sn^el-br6Kt, Theodor 
(1813-92). A German physician and pomol- 
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ogist. He 'was born near Brunswick. He prac- 
ticed medicine in Brunswick and in 1844 be- 
came professor of physiology in the University 
there. In 1862 he induced the government to 
establish the Pomological Institute, and he was 
the first president of the German Pomological 
Society (1880-89). His principal work is 
Deutschland'' s Aepfelsorten ( 1889 ) . 

EHGrELBilECHT, Theodor Heinbich (1853- 
) . A German geographer, born at Oben- 
deich, near Gliickstadt, in hh ’u -Hoi stein, 
and educated at Leipzig and btrassburg. In 
1911 he received an honorary doctor^s degree 
from the University of Breslau. A member of 
the Frei-Konservativ party, he was elected to 
the House of Deputies in 1895. He wrote: 
Die Laridhauzonen der aussertropischen Lander 
(3 VO Is., 1898-99), a work of the utmost im- 
portance for the study of European agriculture; 
Die geographische Verteilung des Getreidepreise 
(1903-08), of which the first volume dealt 
with the United States in 1862-1900 and the 
second with India in 1861-1905; Bodenhau und 
Viehsfand in Schlesimg-Holstein (1905). 

EHGEEBItECHTSEH, gng'el-brgKt'sen, or 
EHGEEBEBTSZ, gng'el-bgrts, Cornelis (1468- 
1533) . A painter of the early Netherlands school, 
born at Leyden. It is not known under whom 
he studied, and details of his life are lacking. 
Owing to the destruction of most of his pic- 
tures during the Reformation, only two well- 
authenticated works of large dimensions from 
his brush remain. These are the altarpieces 
respectively representing the “Crucifixion’^ and 
the “Piet^,'’ in the Museum of Leyden. They are 
somewhat stiff in composition and dry in color, 
but show realistic tendencies and a love of the 
fantastic. Other works, in the museums of 
Amsterdam, Antwerp, London, Berlin, and New 
York, have been attributed, with some prob- 
ability, to him. ETigelbrc'ch f'^en became known 
chiefly through his pupils Lucas van Leyden and 
Aartgen van Leyden. 

ENGELHARD, gng'el-hart, Wilhelm (1813- 
1902). A German sculptor and painter. He 
was born at Griinhagen, near Liineberg, Prussia, 
and studied sculpture at Hanover, with Thor- 
valdsen at Copenhagen, and with Schwanthaler 
at Munich. In 1857, at the request of George 
V, King of Hanover, he executed the famous 
frieze in the n’ .p /j Palace representing 

the story of the Eaaa — a colossal work dealing 
with the main features of the Saga, rich in 
sculptural effects. His other works include the 
“Archangel Michael,” at the Military School 
of Gross Lichterfelde, near Berlin; the “Lorelei,”* 
in the Bremen Museum; and the colossal statue 
of “Odin Enthroned,” behind the provincial 
museum at Hanover. He is represented by 
other statues at Munich, Rome, Hanover, and 
Berlin. 

ENGELHARDT, Georg VON (1775-1862). A 
Russian statesman and author. He was born 
at Riga and at the age of 15 went to St. 
Petersburg, where, in 1796, he became an em- 
ployee in the Department of Foreign Affairs. 
In 1801 Alexander I appointed him Under- 
secretary of State in the then newly created 
Imperial Council. In 1811 he became director 
of the Pedagogical Institute, and in 1816 he 
was transferred in the same capacity to the 
lyceum at Tsarskoye Selo, whence, however, he 
was removed in 1823 because of his pronounced 
liberalism. He was editor of the Russische 
Landioirtschaftliche Zeitung from 1838 to 1862, 


and published Russische Miscellen zur JLenntnis 
Russlands und seiner Bewohner (4 vols., 1828— 
32) and the manuscript journals of Wr angel 
tlie explorer, in the work entitled Reise langs 
der Fordhilste von Bibirien und auf dem Eis- 
meer (1839). 

ENGELHARDT, Moritz von (1779-1842). 
A Russian naturalist. He was born in Esthonia 
and was educated at the universities of Leip- 
zig and Gottingen and the mining school at 
Freiberg. In company with Karl von Rau- 
mer he traveled through central Europe and 
- in 1811 he undertook a journey 
‘ • von Parrot through the Crimea 

and the Caucasus and in 1818 through Finland. 
The results of the latter tour were published in 
the work entitled Geognostischer Umriss von 
Finland, vol. i of an elaborately projected 
Darstellung aus dem Felsgehaude Russlands 
(1821). From 1820 to 1830 he was professor 
of mineralogy at Dorpat, and in 1826 he en- 
tered upon those extensive travels through 
Russia in the course of which he discovered 
the vast deposits of gold, platinum, and dia- 
monds described in his famous reports pub- 
lished at Riga in 1828 and 1830. His^ other 
literary productions include a description of 
his first extensive tour, published by him jointly 
with his companion Raumer in the works 
respectively entitled Geognostische Ve^'suche 
(1816) and Geognostische Umrisse (1817). 

ENGELHARDT, Vassili Pavlovitoh, Babon 
(1828- ). A Russian astronomer, born in 

Kustovitchi (Grodno), of an ancient noble fam- 
ily. He was educated at St. Petersburg and 
in 1847-53 was in governmental service. In 
1872 he built an important astronomical ob- 
servatory in Dresden. In 1903 new buildings 
were erected at Kazan to house the instruments 
at Dresden which the Baron gave in 1897 to 
the University of Kazan. He published Ob- 
servations astronomiques faites d Dresde (3 
vols., 1886, 1890, and 1895). 

ENGELMANN, gng'el-man, GeoRGE (1809- 
84). An American botanist. He was boi'n at 
Frankfort-on-the-Main, was educated at the uni- 
versities of Heidelberg, Berlin, and Wilrzburg, 
and became established as a physician at St. 
Louis, Mo., in 1835. In 1836 he began the publi- 
cation of the newspaper Das Westland, at one 
time well known through its excellent descrip- 
tions of Western life and manners. It was, how- 
ever, as a botanist that Engelmann became 
widely celebrated. Although the greatest author- 
ity on the North American vine and cactus, En- 
gelmann also gave considerable attention to other 
species of pla’**- fui-i'* ' 1- reports of his dis- 
coveries and i*i . » to the government. 
He was the first president of the St. Louis 
Academy of Science; and his valuable botanical 
collection, so important in establishing the 
nomenclature of numerous botanical species of 
America, is now in Shaw’s Botanical Gardens, 
St. Louis. His publications include Bystematio 
Arrangement of the Species of the Genus Cus- 
cuta (1859) and The Oahs of the United 
States (1876). 

ENGELMANN, §ng'el-man, Johannes (1832- 
). A Russian jurist, born at Mitau, Cour- 
land, and educated at the University of St. 
Petersburg. He was professor of Russian law 
at Dorpat from 1860 to 1899. After 188*7 Ms 
lectures^ which had previously been given in 
German, were delivered in the Russian lan- 
guage. These lectures, delivered during a period 
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of nearly 40 years, covered a wide field and 
contributed greatly to tlie advancement of the 
science of jurisprudence m Russia. His works 
include: Die Yerjahrung nach russischen Pi'ivat^ 
recht (1867; in Russian, 1868); Die Zwangs- 
'oollstreckung auswartiger richterlicher Urteile 
in liussland (1884); Das StaaisreoJit Russ- 
lands (1888). 

ENGELS, gng'els, Rbiedeich (1820-95). A 
German socialist, born in Barmen, Prussia. He 
was an apprentice at Bremen and Berlin and 
subsequently became connected with manufactur- 
ing interests in Manchester, England. In 1814 
he was a collaborator on the Deutsch-fransbsische 
JahTbiicher, issued at Paris by Karl Marx (q.v.) 
and Arnold Ruge (q.v.). From 1846 he was as- 
sociated with Marx in the Communistic League, 
a precursor of the International. Afterward 
(1848-49) he was an editor of Marx’s Neue 
Rheinische Zeitung at Cologne, participated in 
the revolutionary movement led by Struve and 
Hecker in Baden in 1848-49, and was a manu- 
facturer at Manchester (1850-69). He was an 
assistant of Marx in the extension of social de- 
mocracy and was secretary for Portugal, Spain, 
and Italy in the general council of the Inter- 
national. Besides collaborating with Marx in 
the authorship of the famous Communist Mani- 
festo and editing the second and third volumes 
of Marx’s Das Kapital and the third and fourth 
editions of the first volume of the same work, 
he is author of: Die Lage der arheitenden Klas- 
sen in England ( 1845 ; Eng, trans. by Florence 
Kelley Wischncwetzky, The Condition of the 
Working Classes in England in ISJfJf, 1887 ; 
1892) ; Hcrrn Eugen Duhrings Umwalzung der 
Wissenschaft (1878; 4th ed., 1901; Eng. trans. 
by Austin Lewis, Landmarks of Scientific So- 
cialism^ ^‘anti-Duehring” 1907) ; Der Ursprung 
der Familie, des Privateigentums und des 
Btaates (1884; 8th ed., 1900; Eng. trans. by 
Ernest XJntermann, The Origin of the Family^ 
Private Property ^ and the State, 1910) ; Lud- 
toig Feuerbach und der Ausgang der klassischen 
deutschen Philosophie (1888; 3d ed., 1903; Eng. 
trans. by Austin Lewis, Feuerbach, the Roots of 
the Socialist Philosophy, 1903); Entwickelung 
des Sosialismus von der tftopie zur Wissenschaft 
(4th ed., 1891;* Eng. trans. by Edward Aveling, 
Bodalism Utopian and Scientific, 1892, and 3d 
ed., 1911). Consult: Dawson, German Socialism 
(3d ed., New York, 1899); the hi"gri'p’y of 
r*.:*-.]- Vy ^.‘-'nbart (Berlin, 1895) ; Karl Kaut- 
- ^ ' ' Engels: sein Leben, sein Wirken, 

seine Bchriften (Berlin, 1895; Eng. trans. by 
M. W. Simons, Friedrich Engels: Bis Life, his 
Work, his Writings, Chicago, 1899). 

ENGERTH, gn^ert, Eduabd von (1818- 
97 ) . An Austrian historical and portrait 
painter. He was born at Pless, Prussian Silesia, 
and studied under Kupelwieser at the Vienna 
Academy, where, in 1845, he obtained the grand 
prize, which gave him six year^’ study in Rome; 
In 1854 he was appointed director of the Prague 
and studied under Kupelwieser at the Vienna 
Academy; in 1871, director of the Belvedere Gal- 
lery, the catalogue of which he published (1862- 
86) ; and in 1874, rector of the Academy. His 
most celebrated picture is entitled “Seizure of 
King Manfred’s Family after the Battle of Bene- 
vento” (Art Museum, Vienna). The colossal 
painting entitled “The Victory of Prince Eugene 
at Zenta” (Imperial Castle at Ofen) was also 
very popular, although somewhat conventional 
in conception. Engerth frescoed the church at 


Alt Lerchenfeld after the cartoons of Fiihrich, 
painted numerous portraits, and decorated the 
new Vienna Opera House with a series of 
paintings from “The Marriage of Figaro” and 
“Orpheus.” 

ENGERTH, Wilhelm, Bakon (1814-84). 
An Austrian engineer, brother of the preceding. 
He was born at Pless, Prussian Silesia, studied 
architecture at the Polytechnic Institute and at 
the Academy of Arts, Vienna, and in 1844 was 
appointed professor of mechanical engineering 
at Gratz. He is inventor of the “Engerth 
system” for freight locomotives, which, since 
its introduction on the Semmering Railroad, 
has found wide adoption on the Continent. The 
river gate near Nussdorf, which prevents the 
entrance of ice into the Danube Canal at Vienna 
and the resultant annual inundations, was de- 
vised and built by Engerth. He was - * ‘ 

architect of the buildings of the Viei ■ ■ I i- 
tion of 1873, and the entire engineering depart- 
ment was on that occasion placed under his 
control. 

ENGHIEN, aN'gyaN', Louis Antoine BDenri 
DE Bourbon, Due d’ (1772-1804). A member 
of the Bourbon family, celebrated in history for 
his tragic fate. He was the only son of Prince 
Louis Henri Joseph de Bourbon and the grand- 
son of the Prince of Cond€ and was born at 
Chantilly, Aug. 2, 1772. In 1789 he left France 
and traveled through several coimtries of Eu- 
rope. In 1792 he entered the corps of Emigres 
(q.v.) assembled by his grandfather, the Prince 
of Conde, on the Rhine. After the Peace of 
LunSville in 1801 he went to reside at Etten- 
heim, an old castle on the German side of the 
Rhine, not far from Strassburg and within the 
territories of the Duke of Baden. Here he 
married the Princess Charlotte of Rohan-Roche- 
fort and lived as a private citizen. When the 
conspiracy headed by Cadoudal and Pichegru 
against the life of Bonaparte was discovered at 
Paris (1804), the police were led. to believe 
that the Due d’Enghien was privy to it, and 
the evidence seemed at first to justify their 
belief. The unfortunate error of a spy further 
tended to confirm the strong suspicions of Bona- 
parte, and he resolved to seize the person of the 
unfortunate Prince and make of him a terrible 
example for future conspirators. On the night 
of March 15, 1804, the neutral territory of 
Baden was invaded, and the Duke captured and 
carried a prisoner to Vincennes. On March 20 
he was tried before a court-martial consisting 
of eight officers and after a brief examination 
was condemned to death. Although the evi- 
dence had established his innocence, Napoleon 
had determined that he should die. The grave 
of the victim had been prepared in expectation 
of this sentence, and at three o’clock on the 
morning of March 21 he was shot. His inno- 
cence was soon established beyond doubt, and 
the execution of Ibe Dnc d'EnLdiioa has fixed a 
deep and lastinir •'r’gTria on tlii* character of 
Napoleon. The dipbonaiic ( lT( ct of the execu- 
tion was further unfavorable to Napoleon. The 
Czar of Russia sent an in.l'gnant prdist to 
Paris, to which the First Ccfii'-ul rc-pomh d that 
the internal affairs of each country were its 
own concern. A complete raj>ture of diplomatic 
relations followed. The reluctance of the Pope 
to officiate at Napoleon’s coronation soon after- 
ward was due in great measure to the horror 
excited by the unjustified execution of the Due 
d’Enghien. Consult: Dupin, Pieces judiciairea 
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(Paris, 1823) ; id., Memoires historiques sur la 
catastrophe du due d^Enghien (ib., 1S34) ; Con- 
stant, Le duo d’Enghien- (ib., 1869) ; Wel- 

sc linger, U Europe et V execution du due d’En- 
gliien (Amiens, 1890) ; Nongar^de de Fayet, 
Recherches historiques (2 vols., Paris, 1844) ; 
Correspondance du due d^Enghien, 1801—04- (ib., 
1904} ; Comte Bonlay de la Meurtbe, Les der~ 
nih'es Annees du due d’Enghien (ib., 1886) ; 
Ropes, The First Napoleon (Boston, 1885) ; 

Fay, “The Execution of the Due .r n 

ATYierican Historical Review (jSTev \ ■ * ) . 

ElTGrlDTT, 5n'"gi-doo. A eharaetor in the 
Babylonian Gilgamesh epic, represented as half 
man, half bull. Aided by his prowess and 
strength, Gilgamesh slays Kliumbaba, the Ela- 
mite, who has usurped the throne of Erech. 
But Gilgamesh has scorned the love of the god- 
dess Ishtar, who in revenge inflicts upon him a 
disease and puts Engidu to death. Ea grants 
the desire of Gilgamesh to see his friend Engidu 
once more and causes Nergal to let Engidu^s 
ghost rise “like vapor from the earth and make 
known to his brother Gilgamesh the law of the 
earth.” See Gn.GAJV£ESH, and consult Ungnad, 
Das Gilgameschepas (Tiiliingen, 1911), and Jas- 
trow, Hehrexc and Babylonian Traditions (New 
York, 1914). 

ENGIITE. See Steam Engine; Inteenal- 
CoMBusTioN Engine. 

ENGINEER, MiniTAEY. See Enghsteebs, 
Corps of; Engineering, Military. 

ENGINEER, Naval. In the United States 
navy the care and operation of all machinery 
are assigned to line (or executive) officers. The 
first step towards the organization of a corps 
of engineers was taken by the appointment of 
Mr. C. H. Haswell (q.v.) as chief engineer 
of the Fulton, His appointment bore date of 
July 2, 1836. For some years afterward en- 
gineer officers were appointed by the command- 
ing officer of a ship and could be dismissed at 
his pleasure. But in 1842 Congress passed an 
Act by which chief engineers were commissioned 
as officers of the regular navy and the assist- 
ants were made warrant officers. In 1845 a sup- 
plementary Act transferred the appointing power 
to the President, as in the case of other officers. 
The number of engineers increased with the 
development of steam engines, reaching 2277 
in January 1865 — 1803 volunteers and 474 
regulars. The Bureau of Steam Engineering 
(see Steam Engineering, Bureau of) in the 
Navy Department was established by the Act of 
July 5, 1862. 

In 1863 the officers of the Engineer Corps 
petitioned Congress to establish a course of in- 
struction for cadet engineers at the Naval 
Academy, and this was provided in the Act of 
July 4, 1864. Several officers graduated; but 
after a short time the instruction was dropped 
until 1871, when a regular course of two years 
was established. This was changed to four 
years in 1874. The Act of Ang. 5, 1882, amal- 
gamated the cadet midshipmen and cadet en- 
gineers under the title of naval cadets. From 
that time until the Act of March 3, 1899, naval 
cadets were divided into line and engineer 
branches at the end of three years, pursuing the 
higher special studies of their respective 
branches chiefly in the last year. The Act of 
1899 consolidated the engineer corps with the 
line. The older officers were rtitpiirf'd to per- 
form engineering duty- only, the younger ones 
to qualify in both branches. The same Act 


established the grade of warrant machimsts 
(name since changed to machimsts) , Machinists 
(q.v.) perform watch standing duty on smaller 
ships and act as junior assistants on the larger 
ones. ^ ^ . . 

Officers desiring to specialize in engineering 
are given an advanced course at the Engineer 
Postgraduate School at Annapolis or at some 
university. All line officers are required to per- 
form engineering duty and to be competent to 
stand a watch or act as senior engineer of a 
ship. But only those who have had more than 
average experience as assistants are ordered as 
senior engineers. In the future it is expected 
that senior engineer officers and designing engi- 
neers will be selected chiefly from officers who 
have taken the postgraduate course in marine 
oiig’nociing. 

I he amalgamation of the Engineer Corps and 
the line, though much criticized and for a short 
time operating with some difficulty, is now^ a 
pronounced success. The efficiency of the machin- 
ery of all kinds in the war vessels of the 
United States has never been so high as at 
present. And the knowledge of the conditions 
in the engine room, fire room, and dynamo room 
possessed by deck and commanding officers adds 
much to the certainty and intelligence with 
which they are able to carry out their duties. 

In European navies the necessity of giving 
deck and commanding officers a competent knowl- 
edge of machinery is being* more and more 
appreciated, and several have taken steps in 
this direction, though none have yet gone so 
far as the United States. 

EN'GINEER' AND EN'GINEER'ING. En- 
gineering at the present day may be broadly 
defined as the practical application of science 
and scientific methods to industry. Histori- 
cally cngincoririji* is one of the oldest of the 
professions. The military engineer became a 
necessary aid in warfare when siege was laid 
to a fortified stronghold and the attacking 
force had to advance earthworks over and tun- 
nel under ground exposed to the enemy's fire. 
The direction of these tunnels, in order to reach 
a desired point, had to be fixed by an engineer. 
Early ii‘ .»* vork of this sort was a de- 

velopm- 1 • ‘ ancient art of land survey- 

ing, and down to the present day surveying has 
been an important part of t’ ■ < r ■ •*- work. 
The engineer in charge of I \ ■■ earth- 

works for attack and defense also had doubt- 
less the responsibility for constructing and oper- 
ating the military engines of that period. Ham- 
let's linos, “For 'tis the sport to have the en^- 
ner hoist with his own petar,” indicates the prob- 
able significance of the word “engineer” as late 
as Shakespeare's day. 

Engineering, as defined above — ^the applica- 
tion of scientific methods to industry — may be 
said to have had its beginning in the field of 
transportation. The location of canals required 
the services of engineers who could apply the 
methods of surveying developed by the military 
engineeer to the running of lines and levels. 
The term “civil engineer” accordingly was 
coined to distinguish those engaged in this 
work from the older branch of the profession en- 
gaged in military operations. It was very early 
perceived, liowcver, that the engineer was des- 
tined to become much more than a mere meas- 
urer and computer or even a constructor. 
Thomas Tredgold, the famous English engineer, 
in the charter of the Institution of Civil En- 
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gineers, which he founded, defined . engineering 
as ‘‘the art of directing the great powers of 
Nature for the service of Man.’^ 

The development of the modern profession of 
engineering may be said to have begun with the 
railway era. In 1829 George Stephenson’s loco- 
motive, the Rocket, attained a speed of 44 miles 
per hour in the competitive trials on the Liver- 
pool and Manchester Railway. Immediately 
thereafter the construction of railways was 
undertaken in all civilized countries. The 
services of engineers were at once necessary to 
locate the railway line and the structures along 
it, and to measure the excavations and embank- 
ments in order to pay the contractors for the 
work performed. Railway building has ever 
since been an important branch of engineering 
work. 

An excellent illustration of the evolution of 
the ehgineer from the mere measurer to the man 
who applies skilled judgment and experience to 
the solution of the highest economic and finan- 
cial problems is furnished by this very work of 
railway location. A. M. Wellington, in the In- 
troduction to his Economic Theory of Railway 
Location, said: “It would be well if engineering 
were less generally defined as the art of con- 
struction. ... To define it rudely but not in- 
aptly, it is the art of doing well with one 
dollar what any bungler can do with two 
after a fashion.” The same idea was expressed 
more tersely by E. H. McHenry, who said (re- 
ferring also to railway location) : “Engineer- 
ing is the art of making a dollar earn the most 
interest.” 

To comprehend the significance of these defini- 
tions, it should be understood that the locating 
engineer can vary the first cost of a railway 
within wide limits at the expense of its annual 
cost for maintenance and operation. Knowing 
the volume of traffic to be handled, the ruling 
rate of interest on capital, and the effect of 
varying rates of grade and curvature on the 
cost of haulage, it can be determined what line 
will yield to its owners the largest net earnings 
or, if the road is a government enterprise, what 
line will give the lowest cost per ton of freight 
and per passenger handled. These and similar 
problems are solved by the engineer, not as a 
mere matter of mathematics, but as a matter 
requiring the exercise of the most careful judg- 
ment and a forecast of the future as well. 

That the skilled engineer is able successfully 
to forecast the future in the solution of his 
pr-'ldem- admirably illustrated by the Panama 
(hniaJ u<.'rk. Perhaps the largest engineering 
problem ever presented in point of expenditure 
involved was the question whether that canal 
should be built with locks or at sea level. In 
comparing the two plans one essential element 
was their relative cost. The United States 
Isthmian Canal Commission of 1899, which 
recommended the Panama route for adoption, 
estimated that th^ cost of <iigging the great 
Culebra Cut on the line of the' canal, containing 
nearly 100,000,000 cubic yards of rock, the 
largest piece of excavation ever undertaken, 
would be SO cents per cubic yard. The actual 
cost to the government up to Jan. 1, 1914, 
when the cut was practically completed, had 
been 78.18 cents per cubic yard. 

While the term “civil engineering,” as noted 
above, was originally used to distinguish the 
engineer surveyor who located such public works 
as railways and canals from the engineer who 


applied similar methods to military works, that 
significance has long been obsolete. Civil engin- 
eering at the present day relates to works in 
connection with transportation, such as railways, 
canals, and roads, to works which have to do 
with water, such as public water supply, irri- 
gation, drainage, and sewerage, to works of 
river and harbor improvement, and to structural 
works, such as bridges, buildings, dams, piers, 
docks, etc. In all these fields of work the adop- 
tion of scientific methods of design, construction, 
and operation in place of the methods of the 
craftsman or guild worker marks the advent of 
the engineer. 

The development of mechanical engineering, 
which has occurred almost wholly during the 
past 40 years and chiefly during the present 
century, means that the art of machinery design 
and construction has passed from the millwright 
and machinist to the engineer. Mining en- 
gineering is another one of the grand divisions 
of the profession, including all the work in 
connection with the exploration for, and the 
development and mining of, ores, coal, and miner- 
als; while electrical engineering deals with the 
design, construction, and application of all 
classes of electrical machinery and apparatus. 

Each of these four principal divisions of the 
profession includes a large and rapidly increas- 
ing number of specialties. Mechanical engineer- 
ing, e.g., includes such specialties as heating and 
ventilating engineering, automobile engineering, 
steam engineering, gas engineering, etc. Civil 
engineering includes structural engineering, sani- 
tary engineering, hydraulic engineering, railway 
engineering, etc. It would be easy to make a 
list of 100 or more different specialties in en- 
gineering work which are well recognized. The 
list is constantly increasing as new industries 
arise and the technology of their processes be- 
comes systematized. 

On the other hand, there are many engineers 
of high standing who do not specialize at all, 
but act as technical executives and employ and 
direct the work of civil, mining, mechanical, 
and electrical engineers to carry to success a 
great work of construction or conduct a huge 
manufacturing or mining industry. It is also 
true that there are no hard and fast lines 
between even the great divisions of the pro- 
fession. Many civil engineers have at times 
done important work in mechanical engineer- 
ing, e.g., and engineers are constantly changing 
from one specialty to another as circumstances 
make necessary. Such transfers are facilitated 
by the fact that all engineering is based, 
broadly speaking, on mathematics, physics, and 
chemistry. Other sciences are also made use 
of in some branches, such as geology in the work 
of the mining engineer and botany by the agri- 
cultural engineer. 

In schools of engineering the courses of study 
prescribed in civil, mechanical, or other branches 
of engineering are generally the same for the 
first two years at least, and many leading edu- 
cators favor a single four-year course of study 
for all engineering students, leaving specializa- 
tion to a posterroduato course or to practical 
experience. 1'T-:rTM<,\i Education.) 

The question as to the number of persons 
engaged in engineering work cannot be answered 
by any census statistics. The name “engineer” 
is applied in the United States, not only to 
those practicing the engineering profession," but 
to those operating steam and other engines. 
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ueh as locomotive engineers and stationary 
ngineers. In England both the firms operating 
Qaeiiine shops and their employees working at 
he machinists’ trade are called engineers. In 
he engineering profession itself there is no 
uthoritative definition as to what constitutes 
n engineer. There is no legal restriction upon 
he practice of engineering in the United States; 
nd while in recent years there has been agita- 
ion for such legislation, a large proportion of 
he profession opposes it. 

The best idea as to the probable number of 
rofessional engineers in the United States is 
btained from the statistics of the engineering 
ocieties. The four great American societies of 
ivil, mechanical, mining, and electrical en- 
:ineers now have a total membership in the 
■•y'’ (ir’ ■»( '1 of 25,000. Admission to these 
ocieties is generally conditional upon the at- 
ainment of a fair degree of professional stand- 
ag and experience. Hence the number of men 
ngaged in professional engineering work in 
ubordinate capacities such as draftsmen, in- 
trument men, inspectors, etc., must be several 
imes as great as the membership of these so- 
ieties. Besides these great national societies, 
here are between 200 and 300 other societies 
)f engineers, many of local character includ- 
ng the engineers of a city or State, and others 
levoted to some special branch of engineering 
vork. 

The reaction in college education from the 
lassical and literary studies towards the study 
applied science has been partially responsi- 
ve for the enormous increase in the number of 
ngineers in the past quarter century and for 
he overcrowding of the profession which now 
sists, notwithstanding the many new fields 
irhich have been opened to the engineer in that 
ime. 

Besides the graduates from the engineering 
olleges, the lower ranks of the profession are 
onstantly recruited by men who have gained 
heir engineering knowledge by practical ex- 
perience, supplemented often by home study 
dth the aid of a correspondence school. Since 
ood Judgment based on practical knowledge 
3 the most important requisite to an engineer, 
hose who enter the profession in this way often 
ttain a good degree of success, although they 
ecessarily labor under a handicap compared 
dth engineers who have made the most of their 
pportunities for study at a first-class engineer- 
ig school. 

The consolidation of industries has had a 
larked effect on engineering work, and the 
resent tendency is for such work to gravitate 
ito the hands of strong engineering firms, 
mploying on a salary a staff of engineers num- 
ered perhaps by hundreds. Probably at least 
5 per cent of the en^neers of the United States 
urk at a salary, either for some engineering 
r manufacturing firm or in city, State, or Fed- 
ral service. The engineers who carry on private 
ractiee are commonly term^‘ 'nir on- 

[neers, although in nearly all cas'‘- 'u>y 
i design and construction as well as in the 
ork of investigation and advice properly 
srmed consulting. 

The increasing complexity of industry makes 
te engineer expert more and more a necessary 
,etor, not only in carrying on industrial proc- 
ises, but in the governmental supervision of 
dustry now so rapidly extending. The 'New 
□rk Public Utilities Commissions have a staff 


of engineers numbered by hundreds. The Inter- 
state Commerce Commission requires many 
hundred engineers in the task of valuing the 
railways of the country which it has undertaken. 
Engineers have been chosen as the executive 
heads of many great railw'ay and industrial cor- 
porations, and in nearly every instance an en- 
gineer has been selected to fill the new position 
of city manager in the cities which have adopted 
that form of municipal government. It is gen- 
erally recognized by the profession that the 
advancement of its leading members to high 
positions of responsibility is due, not only to 
the ability and experience of the men so pro- 
moted, but to the high character that the pro- 
fession as a whole bears for fidelity to the trusts 
imposed upon it. The profession is therefore 
laying greater stress than ever upon the observ- 
ance of proper ethical conduct by its members. 

EIT'GINEEB' CORPS, kor, United States 
Navt. See Engineer, Naval. 

ENGINEERING, Military. Military engi- 
neering in its broader sense is the application of 
engineering to military purposes. The term was 
thus used originally to distinguish it from civil 
engineering. In recent years there has been 
such marked advance in certain branches of civil 
engineering (see Engineer and Engineering) 
as to entitle them to the rank of separate profes- 
sions; as, e.g., surveying, sanitary engineering, 
mechanical engineering, and electrical engineer- 
ing.^ The mechanical military engineering con- 
nected with the development of guns and car- 
riages has been gradually developed into the 
art and science of ordnance ( q.v. ) . Military sig- 
naling is now carried on in several armies either 
by signal corps or by detachments of engineer 
corps having practically no other duties to per- 
form. (See Signaling and Telegraphing, Mil- 
itary.) On the other hand, many of the prob- 
lems presented to the military engineer are of 
such nature that they are solved by direct ap- 
plications of sanitary engineering, mechanical 
engineering, surveying, general civil engineer- 
ing, electrical engineering, and architecture, 
with only slight modifications caused by the 
military conditions imposed on them. Such, 
e.g., are topographical surveys preliminary to 
the designing and construction of permanent 
fortifications, barracks, and other buildings for 
the service of troops in time of peace, and water 
supply and drainage of military posts. In its 
more restricted sense, therefore, military engi- 
neering is now taken to include, on the one 
hand, those applications of the various branches 
of engineering to military purposes where the 
military conditions are paramount, and, on the 
other, to those operations connected with the 
movements of an army in all that pertains to 
attack and defense, and to the design, location, 
and construction of permanent works of land 
and seaeoast defense more commonly known as 
fortifications. The subject is generally consid- 
ered as being divided into, first, military field 
engineering; second, permanent land and sea- 
coast defense. The present article will deal chiefly 
with certain features of field engineering, while 
reference will be made to separate articles which 
discuss the other important field duties of the 
military engineer. The subject of land and sea- 
coast defenses is treated under the title Fortifi- 
cation. 

Military Field Engineering comprises pri- 
marily those applications of engineering to the 
problems of an army in the field, where the prime 
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elements to be considered are the amount of 
time available, the nature of the labor, and the 
material at hand. From the nature of the move- 
ments of large bodies of troops, it is impractica- 
ble to carry much material in addition to what 
is required for the maintenance of the army on 
the simplest basis. Field engineering, therefore, 
to be successful must rely largely on the re- 
sourcefulness of its representatives. The mili- 
tary engineer who can secure a result suffi- 
ciently good to answer the purpose in the time 
allowed will be more successful in the field than 
one of greater attainments whose tempera- 
ment prevents him from taking short cuts and 
from being satisfied with any work short of 
perfection. Under the head of military field 
engineering the following divisions of the sub- 
ject may be made: field measurements, clear- 
ing of land, encampments, military surveys 
and maps, commrmi cations, field fortification, 
siege works, and military mining. 

Of the topics included in this division of the 
subject, field measurement, clearing of ground, 
military surveys, topographical reconnoissance 
and maps, being more or less closely related, will 
be described in the present article, while sepa- 
rate articles to which the reader is referred will 
treat the subjects of Encampmeitt ; Hoads 
AND Railroads, Military; Bridges and Docks, 
Military; Demolition; Mines and Mining, 
Military; Siege Works; ^’ortification. 

Field Measurements. The rapid approxi- 
mate measurement of distances is frequently 
necessary in field operations. For short dis- 
tances resort is had to the use of the rule and 
tape. For longer distances, where both extreme 
points are accessible, measurement is ordinarily 
made by pacing, running over the line with a 
wheel, or by estimation with the eye. With 
practice many officers become extremely expert 
in the determination of distances by the eye. 
Where the distance to some inaccessible point, 
as, e.g., a tree on the opposite bank of a river, 
is required more accurately than would proba- 
bly be given by simple estimation, a method 
frequently used is the 
^[^ 1 II following: To find the 

being on the B side of 
the river, lay off a line 
\ at right angles to OB, 

I ■ \ and stake some point 

® on this line as (7.. At 

an intermediate point 
in tke line BO, as D, lay off a line at right 
angles to BO. Mark the point B where the line 
of sight from O to 0 crosses DE. Then, by 
similar triangles, having measured DE, DO, and 
OB, we shall have BO : BO : : DE : DO. There- 
fore, 

BCXDE 
DC • 

By a similar but \ 

slightly more compli- a| 

Gated process, the x / 

height of a distant in- — ^ 

accessible point can be 

determined. Other sim- 2 

pie and practical meth- 
ods for measuring similar distances are described 
in the field-engineering manuals. A simple way 
of laying out a right angle in the field is a.s 
follows: To lay out a right angle to the line AD 
at the point A, measure the distance AD equal 
to four convenient units, as feet or yards; then 


taking one end of a tape held at D and the other 
at A, tighten the tape so that the distance XD 
shall be equal to 5 units and XA to 3. The 
angle XAD will be a right angle. By bisect- 
ing tbis angle one of 45° can be obtained: 
by trisecting the latter, one of 15°, etc. To 
lay off an angle of 60° proceed as follows: 
At the point E on the 
line AEB, hold one end 
of a tape, and with any 
length, as EB, describe ' / \ ' 

the arc of a circle, as / \ 

indicated in the cut ; / \ 

with the other end at R / \ 

and the same radius / \ 

describe a second arc ^ — E B — 

intersecting the first. g 

From the point of in- 
tersection D draw the line DE ; the angle DEB 
will then be 60°. By bisecting this angle one 
of 30° can be obtained; by bisecting this, one 
of 15°; etc. 

Clearing of Ground, Various reasons fre- 
quently render necessary the clearing of ground 
in the field. In the case of a position definitely 
taken up with a view to battle, it is eminently 
desirable that as much of the ground to the front 
as lies within rifle range should be cleared so 
thoi’oughly that an enemy cannot take advantage 
of the cover afforded by the brush and trees in 
advancing on the position. Sometimes it is im- 
practicable to secure sufficient ground for the 
encampment of the troops without clearing. For 
cutting away brush the best tools are heavy 
knives, machetes, billhooks, and brush hooks. 



Fia. 4. BRVSH HOOK. 

The removal of sapling's and trees is usually done 
with hatchets, axes, and saws where sufficient 
time and tools are available. Where the urgency 
is greater, trees may be felle 1 r i: 

of charges of gun cotton or • . ii i:.' i-' i i : ::: 

holes bored in the trees or ]■' - i 

placed against the outside. The ainount of 
clearing that can be done by a man in an hour 
varies considerably but may be placed usually 
at from 10 to 25 square yards. 

Military Surveys, Topographical Becon- 
noissances, and Maps. Where a regular 
survey of a tract of land is desired for soire 
military purpose, such as the -Gonstructi^n of a 
fortification, or a map of a military reser- 
vation, the survey will be made in "the same 
manner and under the same limitations as to 
time expended, accuracy required, an^ instru- 
ments used, as a similar survey for any civil 
purpose. With the steady extension of the map- 
ping of the world's surface, nmore acouiifate maps 
suitable for use military dpeirationsJard beddm- 
ing available. ’ Suri^^eyino.)* Where, how- 

ever, a special ^survey is ^desired for use iri con- 
nection with the’ moveihents of troops or with 
the plafining^of k^battle,^ it ds almost invariably 
found to; I necesi^ry' to rdsott to hastier 
methods.?* ^Tltefee must depend 'upon the natiire nf 
the information! desired and the time allowed. 
Much assignee eani frequently be derived; sfroia 
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existing maps of the territory to be traversed. 
These generally fall short of giving all the in- 
formation desired, and when they are available 
must usually be supplemented by topographical 
reconnoissances. The latter can be made either 
on foot or on horseback. Some progress has 
also been effected in late years in reconnois- 
sance by air craft. In general, the information 
to be obtained is plotted as it is noted, with a 
view to having the map as nearly finished as 
may be when the route to be mapped has been 
traversed. The essentials for such a survey are 
paper for the map, an instrument for measuring 
distances, and an instrument for determining 
elevations and slopes. For many years such 
maps were, in the first place, plotted directly in 
notebooks or on pieces of paper ruled in one 
direction and attached to a light drawing board 
of such, size that it could be readily carried by 
the reconnoitrer. The bearings of roads and ob- 
jects were taken by a prismatic compass, or by 
a pocket compass, and were plotted on the map 
with the aid of a small protractor. Distances 
are usually measured by counting the number of 
steps or strides. Where a ^vheel of any kind 
accompanies the reconnoitrer, distances can be 
determined with reasonable accuracy by noting 
the number of rotations of the wheel by an 
odometer or other means. Differences in eleva- 
tion of points are determined either by a hand 
level or by computation from the slopes which 
are measured with a hand clinometer. Many 
little devices assist greatly in the rapid com- 
pletion and easy understanding of such a map. 
For example, if at the end of the day's work 
a red pencil be run over the roads, a blue one 
over the rivers and other water surfaces, and a 
green over the forests, much will have been 
done to add to the clearness of the map. 

It was by these means that many of the top- 
ographical reconnoissances of the Civil War 
were made. The principal inconveniences of the 
method related to the size of the drawing board 
and to the fact that provision must be made for 
carrying the various auxiliary instruments in 
convenient places about the person. In recent 
fears attempt has been made to develop a 
Sketching case which shall combine all the essen- 
;ial tools for a topographical reconnoissance. 
3ne type is shown in the accompanying cut. It 
las been made possible in this case to use a much 



Fig. 5. a modebn militaby sketching case. 


mailer drawing board because , the paper - can be 
oiled back and forth over it by means.iof the 
oilers on two opposite sides. . The protractor 
..an likewise bei moved from side to aide m a 
transverse direction. These two motions, ' per- 
mit any point of the paper to be brought under 
the centre of the protractor. = The protr^to^ 
can be revolved freely ^around its ; centre, ; I parr 
mitting a line, to be drawn inouny; directidn 
through any point, on the paper. The compass 


in one side of the board permits the board 
to be oriented, i.e., placed in a position parallel 
to the one which it occupied in starting the 
survey. Holes are provided at one end of the 
board for holding pencils. A rough clinometer 
has been added at the other end. The type of 
sketching case now most generally used is simi- 
lar to the above, but considered somewhat stronger 
and better adapted to rough usage. The scale 
of maps made in the field is almo'st always in 
inches and usually between 1 inch to the mile 
and 6 inches to the mile. As a rule, road 
sketches are now made on a scale of 3 inches 
to a mile, and position and outpost sketches, 6 
inches to a mile. The 1-inch map is used for 
extended operations and 12-inch in siege oper- 
ations. The scale used should be clearly shown 
on the map. A north-and-south line, the name 
of the reconnoitrer, and a clear title should also 
be plainly indicated. 

Where the primary object of the survey is to 
obtain a road map, the road is gone over by the 
reconnoitrer and mapped directly on the paper. 
He indicates the position of the most prominent 
objects within range of the road, noting the 
names of places. Collateral information as to 
distances, water supply, camping grounds, 
food, fuel, etc., may also be given. Under other 
conditions, positions favorable for offense and 
defense are noted. The character of the roads 
so far as these ruay affect the tmovement of 
troops is recorded. Information relative to loca- 
tion and depths of intersecting watercourses, 
mountain passes, forests, railroads, tunnels, and 
bridges, is added. After practice an officer of 
ordinary aptitude can survey and map in this 
way nearly as much road as he can traverse 
at the assumed gait. Thirty miles have been 
mapped in a single day with sufiBicient accuracy 
for the desired purposes. 

In case something more than a road map is 
desired, as, e.g-, a map of a possible battlefield, 
more topographic detail should be shown. Every- 
thing which may have bearing in the case of 
a battle should be indicated. For example, in 
addition to all roads suitable for the move- 
ment of troops, there should be shown the depth 
of cuts, position of stone walls, woods, build? 
ings, marshy ground, relative distances of level 
of hills and hollows, etc. The symbols used to 
represent topograplxical and hydrographical 
figures are designed to be rapidly made and 
readily understood and to resemble or suggest 
the actual figures they represent. In the United 
States a system of conventional signs for the 
use of all map-making departments of the gov- 
ernment has been recently adopted by the United 
States Geographic Board. The use of numbers 
for symbols, somewhat along the lines of the 
decimal system of library classification, has also 
been considered. Any good engineer or sur- 
veyor can learn in a few days so to adapt his 
methods as to be able to prepare a fair military 
map. With additional practice his skill and 
judgment as to what should be added and what 
omitted in view of the limitations, as to size of 
map and time for making it, improve greatly. 
The usual method of indicating distances of level 
by means of contours, which are lines passing 
through all points of equal height, is the best 
for the purpose and should be used where prac- 
ticable. The vertical interval varies, but for 
road sketches 20 feet is common and for position 
ted outpost sketches, 10 feet. These maps con- 
tain inaccuracies whieh 
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may, if not properly compensated, accumulate 
and become troublesome. Various means are 
resorted to for coordinating and v i- jr the 
maps of adjacent territory made by different offi- 
cers. During the Civil War the general maps 
of the Peninsula were compiled almost entirely 
from reconnoissanees on horseback. The rail- 
road was accurately surveyed and served as a 
basis, while the wagon roads were mapped by 
different parties whose trails frequently crossed 
each other. In this way it was practicable so to 
adjust the errors as to obtain a general map of 
considerable accuracy. In General Sherman’s 
march to the sea the topographical parties, 
which were kept a day in advance of the army, 
were enabled to furnish maps for the guidance 
of the commanding general and his subordinates 
throughout the entire march. Considerable 
progress has been recently made in the methods. 
Definite systems have been developed under 
which a number of men map adjacent parallel 
and connecting crossroads simultaneously, prob- 
able errors are compensated and reduced to a 
minimum, and the combined result made avail- 
able promptly upon the completion of the field- 
work. Similarly a section of country is system- 
atically and almost automatically subdivided, 
the different subdivisions simultaneously sur- 
veyed, and the results of all field assistants 
promptly combined. See Plate of Topogbaphi- 
CAti Map in article IVIap. 

In order that a map may be of the greatest 
service, it is desirable that*^a number of copies 
of it should be prepared and placed in the hands 
of the commanding general and his subordinates 
at the earliest moment after the completion of 
the survey. Several methods are in use for this 
purpose. One of the simplest is to trace the 
map on tracing linen; from this, if daylight be 
available, a number of prints can be made by 
the ordinary blue-print process. This work can 
be expedited by making from the tracing se^^’eral 
brown ■ * ■ ' ' which can in turn be 

used ■' ■ ^ there be sufficient ap- 

paratus for making prints. If daylight be not 
available, prints may similarly be made by 
artificial light on bromide paper. Map dupli- 
cation has also been effected with the aid of 
photography. A negative of the original map, 
usually on a smaller scale, is made with a 
camera. This negative is then used for printing 
positives by any of the usual photographic proc- 
esses. For further detailed information on this 
subject, consult: articles in Report on Proceed- 
ings of International Congress of Engineers, Di- 
vision of Military Engineering (Chicago, 189S) ; 
War Department, Conventional Signs United 
States Army Maps (Washington, 1912) ; Pro- 
fessional Papers of the Corps of Engineers, 
United States Army; Engineer Field Manual 
(United States War Department) ; Call and 
Stuart, Individual and Combined Military 
Sketching (Leavenworth, 1907). 

EISTGINEEBING IlSrSTBTTMElTTS. See 
Scrvtsytxg Txstkuments. 

ENGINEEBING SOHOOES. See TEOHNiOAii 
EDirCATION-. 

EITGINEEBS, Corps of. The Corps of En- 
gineers of the United States army, organized in 
1802, originally consisted of one colonel, one 
lieutenant colonel, two majors, four captains^, 
four first and second lieutenants, and cadets; 
the whole number not to exceed 20. They were 
stationed* at West Point, N. Y,, and formed the 
nucleus of the present military academy. In 


1838 the corps was increased to 47 officers, and 
a corps of topographical engineers organized and 
added to it. Sappers, miners, and pontoniers 
were added in 1846. At the commencement of 
the Civil War in 1861 three additional com- 
panies were provided for, and also one of topo- 
graphical engineers, which in 1863 was dis- 
banded, and its officers posted to the Corps of 
Engineers. 

In 1866 the battalion of engineers was 
formed from the companies already organized. 
In 1901 the authorized establishment was in- 
creased to three battalions of four companies 
each, the company consisting of 164 enlisted 
men, rank and file, with two additional staff 
noncommissioned officers to each battalion. The 
band (28 men) is also included in the total 
authorized strength of the corps, which, exclud- 
ing officers, is 2002 men. Most of these troops are 
now stationed at Washington Barracks, D. C. In 
1914 there were companies or detachments at 
Vera Cruz, Mexico, Vancouver Barracks, Wash., 
Fort Shafter, Hawaii, Corregidor, Philippine 
Islands, and West Point, N. Y. During the war 
with Spain the engineer force was supplemented 
by three regiments of volunteer engineers. 

The United States Engineer School, for many 
years at Willets Point, had charge of the in- 
struction of officers of the corps, as well as 
other arms of the service, in torpedo defense and 
of the former in engineering. Upon the reor- 
ganization of the United States army in 1901 
the torpedo defenses were turned over to the 
artillery corps, together with the post at Willets 
Point, Fort Totten (q.v.) ; and the school and 
garrison were transferred to Washington, D. 0. 
The course of instruction at the school is divided 
into three departments, (a) military engineer- 
ing, (6) civil engineering, (c) electrical and 
mechanical engineering. Practical work and 
practice are combined with theoretical, in all 
subjects in which it can be advantageously done, 
and includes the use of instruments, apparatus, 
and machines. 

An Army Field Engineer School has also been 
established at Fort Leavenworth, Bans,, in con- 
nection with the Army School of the Line. A 
part only of the engineer officers are sent there. 
The object of the school is their preparation and 
that of engineer officers of the organized militia 
for the better performance of their military 
duties. 

As may be seen from the following state- 
ment of its duties, the Engineer Corps is a 
scientific branch of the military service, and for 
this reason cadets graduating highest at West 
Point are usually assigned engineer commissions. 
The duties comprise reconnoitring and survey- 
ing for military purposes, including the laying 
out of camps; selection of sites and formation 
of plans and estimates for military defenses ; the 
construction and rv.-niiir of fi^rtifications and their 
accessories; of electric-power 

plants, cables and supplies pertaining to seacoast 
batteries; planning and superintending of de- 
fensive or offensive operations of troops in the 
field; the construction of fieldworks and fortifi- 
cations; the creation and demolition of obsta- 
cles; the overcoming of such engineering obsta- 
cles as the terrain may disclose or the campaign 
present; examination of routes of communica- 
tion for supplies and for military movements; 
construction and repair of military roads and 
bridges 5 - the construction, operation, and main- 
tenance of military railways when extensive 
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military operations of a field force are dependent 
on lines of railway for its supply in advance of 
the base; the execution of river and harbor im- 
provements; and such other duties as the Presi- 
dent or Congress may order. Under this author- 
ity the chief engineer and a majority of the 
members of the Isthmian Canal Commission were 
selected from the corps of engineers for the 
construction of the Panama Canal. The field 
service regulations provide that there shall be 
attached to each division of an army a pioneer 
battalion and an engineer field train, including 
all vehicles, animals, and personnel for trans- 
porting heavy intrenching tools, explosives, sand 
bags, and other engineer equipment and ma- 
terial. They also contemplate that there shall 
in addition be attached to each field army a 
pontoon battalion and train. The rank and file 
of the United States Engineer Corps are not 
required to be trained artificers before enlist- 
ment, instruction being given afterward. They 
are combatants and receive military as well as 
technical training. They are divided into non- 
commissioned officers, privates of the first class, 
and privates of the second class. During the 
Civil War many of the engineer officers attained 
high rank as general officers. Among the more 
notable names are those of Meade, McClellan, 
Humphreys, Wright, McPherson, and Warren in 
the Union army, and Lee, Johnston, and Beaure- 
gard in the Confederate army. See United 
States, Army, 

European Engineer Corps. The Corps of 
Moyal Engineers of the English army was or- 
ganized in 1763 and has always had its head- 
quarters and training school at Chatham, near 
the south coast. Its strength in 1913 was 1051 
officers, and 8742 noncommissioned officers and 
enlisted men. The latter are recruited from men 
who have served an apprenticeship to some trade, 
preferably machinists, electricians, carpenters, 
masons, bricklayers, smiths, painters, printers, 
telegraphists, etc. The corps has always been 
on a different basis from the other branches 
(excepting artillery) of the army, even in the 
days of the purchase system, which never ap- 
plied to the engineers. First appointment as a 
commissioned officer is obtained through the 
Royal Military Academy at Woolwich by open 
competitive examination. Students are exam- 
ined and classed and receive commissions in the 
engineers and artillery according to their stand- 
ing. Those selected for the engineers are sent 
to Chatham for two or more years before receiv- 
ing their active commission. Officers and men 
receive extra pay in addition to their regular 
daily pay. The 'peace establishment comprises 
5 field troops, 15 field companies, 3 bridging 
trains, 15 telegraph companies, 1 balloon school, 
1 searchlight company, 3 railway companies, 29 
fortress companies, 2 coast companies, 3 survey 
companies, 10 fortress depot companies, 1 feed 
depot, and 1 colonial survey section. The corps 
is stationed throughout the British Empire. The 
pioneer sergeants of all infantry regiments, ar- 
tificers by trade, must also be in possession of a 
Chatham certificate. Officers and noncommis- 
sioned officers of cavalry and infantry may also 
obtain certificates as assistant instructors of 
field works, if nominated to attend the short 
course of instruction at Chatham set apart for 
them. 

The French Engineer Corps consists of 20 
battalions, which are formed into regiments in 
time of peace for purposes of instruction. In 


time of war the company becomes the unit. The 
ordinary company assigned to a division com- 
prises 310 offi-cers and enlisted men. In addi- 
tion pontoon companies and park companies 
are assigned to corps and army headquarters. 
Three of the battalions are made up of spe- 
cial railway companies. European military 
critics generally give the corps a high rating 
for efficiency. 

The German Pioneer troops {Teohnische Trup- 
pen) number 29 battalions. The normal bat- 
talion has 25 officers and 600 enlisted men in 
time of peace. In time of war the number of 
enlisted men is increased from 150 to 270 per 
company. In time of peace an experimental 
company is organized in each battalion for 
testing out new apparatus and consists of 5 
officers and 114 men, 95 of whom are detailed 
from the battalions. There is also a special 
body of railroad troops, including 183 officers 
and 4496 men, organized both for building and 
operating purposes. At the outbreak of war 
each battalion mobilizes a supply battalion 
which remains at the home depot to receive and 
forward men, equipment, implements, and sup- 
plies. 

The Rttssian Engineer Corps comprises 11^ 
sapper companies, 19 pontoon companies, 77 rail- 
way companies, 16 balloon companies, and 46 
telegraph companies. The organization of the 
Russian army calls for the assignment of an 
engineer battalion to each army corps. The en- 
gineer services of Austr^af Italy, Rumania, Mol- 
Ian \ ’ . and Spain are generally similar 

in • .! ! ‘‘to the French and German. As 

a rule, tne European engineers perform the du- 
ties assigned in the United States to both the 
engineer and the signal troops. See Aemy 
Oeganization ; Engineering, Militaby. 

ENGIS, aN'zhS'. An archaeological station on 
the banks of the Meuse, near LiSge, Belgium, 
noted for the discovery of human remains in 
deposits belonging to the Quaternary period. 
See Man, Ancient Types. 

EI^GEAHE, m'^gland. The most important 
member of the United Kingdom of Great Britain 
and Ireland (Map: Europe, C 3). The name 
England is commonly applied to the entire 
southern portion of the island of Great Britain, 
but it will be limited here to the ancient histori- 
cal division, reserving Wales for treatment under 
a special head. A general discussion of the 
physical and climatic features, flora, fauna, 
etc., of England, as well as of Scotland and 
Wales, will be found under the title Great 
Britain. 

The southernmost point of England is in lat. 
49® 57' N., and its northern extremity in lat, 
55® 46'. England is roughly triangialar in shape 
and comprises an area, according to official de- 
terminations, of 50,851 square miles. The south 
side of the triangle has a length of 315 miles, 
while the east and west coasts, about 350 miles 
and 400 miles long rospoc.Uvcly, exclusive of 
windings, converge northward, the boundary 
with Scotland being at Solway Firth, the Che- 
viot Hills, and the river Tweed. The coast is 
so broken by headlands, bays, and inlets that 
England alone has a coast line nearly 2000 
miles in length, and the localities farthest in- 
land are not more than 75 miles from the sea. 
All important manufacturing centres are within 
50 miles of a seaport. The commercial situation 
is further improved by numerous navigable 
rivers, which penetrate deeply into the interior. 
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The greater number of rivers flow to the east, 
the more important of these being the Thames, 
Humber, and Tyne. They are longer than the 
western rivers, which include the Severn and 
the Wye, are less liable to floods, and are more 
useful for ^ ' i--!'. Topographically England 

diflers from SM-il.irjii and Wales in that a large 
part of its area is low land. With the exception 
of the peninstda of Cornwall and Devon, the 
Lake District, and the Pennine Chain, the 
country is a coastal plain, broken by minor 
escarpments and gentle downs, but nowhere ex- 
hibiting true mountainous forms, sloping down 
gradually to the southeast; none of the eleva- 
tions present formidable obstacles to communi- 
cation. The geological structure of England is 
characterized by a variety such as is usually 
found only in countries of much greater area. 
In the western highlands the basal formations 
comprise Archaean gneisses and granites and 
early Paleozoic sediments, while eastward there 
is a succession of strata in ascending order up to 
the Quaternary. The Carboniferous rocks are 
limited to small areas, but they include nu- 
merous coal seams of almost unparalleled thick- 
ness. Nearly all of the formations yield minerals 
of economic value, ranging from gold, silver, 
and tin to the more common metals and non- 
metallic products. 

Mining. England has great resources of coal, 
and annually produces about 70 per cent of the 
coal output of the United Kingdom. There are two 
principal producing areas — ^the region about 
Newcastle and that of southeastern Lancashire, 
southwestern Yorkshire, northern Derbyshire, 
and western *■ ' ■ ' *■ The production 

of the former ■ ' I vas: Durham, 41,- 

710.000 tons; Northumberland, 14,683,000; and 
of the latter district, Yorkshire, 39,137,000; 
Lancashire, 23,675,000; Derbyshire, 17,171,000: 
Nottinghamshire, 11,623,000 tons. Other pro- 
ducing regions in 1911 yielded amounts as fol- 
lows: Staffordshire, 14,050,000 tons; Monmouth- 
shire, 13,799,000, and other districts, 14,388,000 
tons; total, 100,244,000 tons, as compared with 

271.892.000 for the United Kingdom. Wales pro- 
duced 39,845,000 tons. There is usually a slight 
annual increase in production, and increasing 
amounts are annually shipped to foreign coun- 
tries. England is the greatest coal-exporting 
nation, because its mines are nearer to sea- 
ports than those of any other great produc- 
ing country, and the largest coal buyers are 
the neighboring countries of Europe. The total 
coal production of England and Wales in 1911 
was 272,009,000 tons, valued at approximately 
$550,000,000. The exports of coal and coke in 
1911 amounted to 67,000,000 tons valued at 
nearly $200,000,000. 

England produces scarcely any of the precious 
metals, and of the others, iron is the only one 
that is produced in large quantities The an- 
nual output of iron is exceeded only by the 
United States and Germany, though the home 
demand is so great that the local production 
supplies but about two-thirds of the quantity 
used in home industries, while the stated v^lue 
of that imported exceeds the stated value of the 
home product. A gi’eat advantage of the iron in- 
dustry is that the coal needed to fuse the ore 
and the limestone required fgr fluxing are found 
near the ore. Yorkshire >^i^plies the greater 
portion, but north Derbyshire and Cumberland 
supply the valuable red hematite ores, while 
the black iron ore of Sweden and the hematite 
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of Spain are largely imported. Tin ore is mined 
in Devon and Cornwall, the largest European 
sources of the metal. Copper ore is now nearly 
exhausted. In Northumberland lead and zinc 
are mined together. 

Eisheries. The greater part of the large an- 
nual fish catch of the British Isles is accredited 
to the English and Welsh coasts, and fish is 
the only article of food that is yielded in ade- 
quate supply. The total value of the product 
(English and Welsh coasts) increased from £3,- 
683,063 in 1887 to £6,816,375 in 1902 and £9,- 
210,881 in 1912. Great Yarmouth, Grimsby, 
and Hull are the centres of the industry; but 
the greater part of the catch goes to Billings- 
gate, London, which is the largest fish market 
in the world. The herring catch was valued at 
£1,665,000 in 1912; cod, £1,448,000; haddock, 
£1,350,000; plaice, £1,051,000; hake, £598,000; 
soles, £464,000. A great many fish are brought 
alive in tanks on the fishing vessels to the ports, 
whence they are sent on fast trains to the great 
centres of consumption. 

Agriculture. England differs from other 
countries outside of the United Kingdom in the 
remarkable extent to which her lands are con- 
centrated in the hands of a small percentage of 
the population and in the universality of the 
capitalistic system of tenure. It is estimated 
that all estates exceeding 125 acres in area> 
amounting to four-fifths of the total cultivated 
area, are held by 38,000 landlords. The greater 
part of the agricultural land is rented. In 1911 
the acreage under crops and grass occupied by 
owners was 2,970,632 in England, 276,339 in 
Wales, and 569,881 in Scotland, while the total 
cultivated area in Great Britain was 32,094,658. 
The number of farm holdings was 374,653 in 
England and 60,657 in Wales; those from 1 to 6 
acres numbered 82,538 in England and 10,210 
in Wales; 5 to 60 acres, 167,628 and 32,112; 50 
to 300 acres, 110,110 and 17,965; over 300 
acres, 14,377 and 370; total, 374,653 and 60,657. 
Average size of holdings, 65.3 acres in England 
and 45.7 in Wales. Of the total number of 
holdings in England, 326,529 (or about 87 per 
cent) were rented; in Wales, 54,605 (90 per 
cent). As compared with the United States, the 
system of cultivation is more intensive, requir- 
ing a much grc«.i<»r outlay of capital, which is 
furnished by tapUalUi farmers, and hence the 
method is known as the capitalistic system. 
More is expended upon each of the items — rent, 
labor, fertilizers, and machinery — ^than in the 
United States, estimated upon an acreage basis. 
England, more than any other European country, 
has followed the example of America in the 
adoption of labor-saving machinery, and this 
has been partly responsible for the diminution 
in the number of agricultural laborers. The 
other factor which tends to lessen the number 
of agricultural laborers is the recent decrease 
in the raising of crops. The increasing com- 
petition of the United States and other foreign 
countries that are favored with cheap land and 
cheap transporiSiion, and that do not yet find 
it necessary to buy so nr niTK-uiifc of ex- 

pensive fertilizers, has hern <!i-a->rrou-> to the 
interests of the English farmer. The cost of 
Irausporting grain from other parts of the world 
ha- horn ;jtoa11y reduced, the freight rate on 
whrat No\v York to Liverpool having aver- 
aged about 3 cents per bushel from 1900 to 
1910 against 21 cents in 1873, 9 cents in 1883, 
and 5 cents in 1893. The principal crops are 



E^STGrl^ND 748 ENG-LAWD 


wheat, barley, oats, beans, turnips, potatoes, 
hay, and fruits. The numerous large towns 
afford a market for a large gardening industry. 

Stock raising is very important. The towns 
are so numerous that milk is the chief dairy 
product, no other country depending so largely 
upon imports of butter. The north and west, 
or the elevated and more humid portions of Eng- 
land, are largely given over to grazing, while in 
the eastern portion the growing of cereals and 
other crops is more common, though stock rais- 
ing is also prominent throughout this region. 
The three coast counties — Lincolnsliire, ^ York- 
shire, and Essex — lead in the production of 
wheat, the average yield in these counties some- 
times approaching the remarkable figure of 40 
bushels per acre. No country surpasses Eng- 
land in the superior quality of her domestic 
animals, and no other has contributed so many 
varieties of the standard breeds. The name^ of 
the county or region in which the breed origi- 
nated is generally used to designate them, such 
as the Devonshire, Lancashire, or Durham cattle. 
Southdown sheep, and Berkshire hogs. There 
are 10 or 12 native breeds of cattle, the most 
important being the Shorthorn, wliich, originat- 
ing in the Tees district of Durham over a 
century ago, has spread all over the country and 
is widely distributed abroad. Hereford and 
Sussex cattle are famous for beef, and Short- 
horn and Devon for both beef and milk. 

Manufactures. * iged in manu- 
facturing Industrie 1 ' i''’ - as numerous 

as the farmers; the percentage thus employed 
is larger than in any other country. The ex- 
tensive resources of coal and iron have been 
the most prominent of the numerous influences 
which have fostered the development of manu- 
facturing. The textile industry leads in im- 
portance, there being, in 1907, 1,087,223 persons 
employed in the textile factories of England and 
Wales, of whom 679,863 were females. The 
proximity of coal fields, commercial advantages, 
and an atmosphere laden with an unusual 
amount of moisture, important in spinning, have 
all favored the centralization of the industry in 
limited regions in the north of England. Cot- 
ton manufacturing, which has long been the chief 
branch of the textile industry, is centred in the 
Manchester district, the city of Manchester it- 
self being the commercial centre of the industry. 
The surrounding towns, however, including Old- 
ham (which possesses one-third of all the cotton 
spindles in England ) , Bolton, Blackburn, Pres- 
ton, Rochdale, Burnley, and Stockport, do most 
of the spinning, and two of them, Preston and 
Burnley, most of the weaving. 

The woolen industry is centred in the portion 
of Yorkshire adjacent to the Manchester district, 
i.e., the West Riding of Yorkshire. Leeds and 
Bradford are the two most important woolen- 
manufacturing towns — ^the one being noted for 
its broadcloth, the other for alpaca, mohair, and 
woolen damasks. Huddersfield, Halifax, and 
Wakefield are also worthy of note for their 
production of woolens. A number of woolen 
factories are also located iU Gloucestershire. 
England does not compare with Ireland in the 
production of linens, though the industry is of 
som'e importance in the towns of Leeds and 
Barnsley. Silk manufacture is of decreasing 
importance, but is still carried on in Coventry, 
MaeoLesfield, and other towns south of the cot- 
±0111 tod v(^©olen' mamifaeturing regions. 
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manufactures of machinery, ete., which rank 
next in magnitude to the textile industry , zs 
determined largely by the resources of coal and 
iron, and hence these are the most developed in 
the northern part of England. Birmingham, 
the southernmost of the large centres of this 
industry, is noted for the production of all kinds 
of metal work, and particularly gun barrels. 
Sheffield is another town in which manufactur- 
ing of iron and steel is the chief industry, 
steel cutlery being its specialty. Leeds and 
Manchester produce enormous quantities of ma- 
chinery, while Newcastle-upon-Tyne and Sunder- 
land lead English towns in shipbuilding. Eng- 
land is a large producer of beer, Burton-upon- 
Trent leading in its manufacture. The manu- 
facture of pottery and earthenwares is an im- 
portant industry in north Staffordshire, along 
the headwaters of the Trent, where china clays 
abound. A number of places, including the Tyne 
district and the south of Lancashire, have large 
manufactures of chemicals. 

Transportation. England is exceptionally 
well provided with transportation facilities. The 
extensive coast line and navigable waterways 
afford excellent natural advantages, and these 
have been supplemented by a remarkable artifi- 
cial system. Through the canalization of 
streams, and the construction of a network of 
canals, almost every part of the country is ac- 
commodated with this method of transporta- 
tion. The importance of the canals has, how- 
ever, greatly declined, as most of them are too 
shallow and narrow for the present demands of 
traffic. The highways are kept in an almost 
perfect condition. The bulk of the transporta- 
tion, however, is done by railways. ^ The railway 
mileage in England and Wales in 1902 was 
15,501, and, in 1912, 16,223. The railways now 
also have control of a considerable part of the 
canal system. London is the focal point of the 
principal lines, which include the Great West- 
ern, the London and Northwestern, the Midland, 
the Great Northern, the Great Eastern, and the 
Southwestern, all under private ownership and 
management. 

Commerce. In various ways England has 
been greatly favored as a commercial centre and 
as a carrier of the world^s commerce. London 
is the greatest trade centre in the world 
and has the largest shipping tonnage, while 
Cardiff (Wales) and Liverpool are exceeded in 
shipping tonnage outside of England only by 
New York, Hamburg, Antwerp, Rotterdam, and 
Chicago. The shipping of Cardiff is mainly 
confined to its heavy export of coal; the trade 
of Liverpool is largely with America and West 
Africa, consisting of heavy imports of grain, 
cattle, and other food products and cotton, and 
exports of manufactured goods and machinery. 
The trade of London is more widely distributed* 
but is particularly large with European and 
Oriental countries, its imports being consider- 
ably in excess of its exports. See Commerce, 
imder Great Brit ai it. 

Population. England, with 669 inhabitants 
to the square mile, is the most densely popu- 
lated country in the world. The population in- 
creased from 11,281,883 in 1821, to 27,483,490 
in 1891, to 30,813,043 in 1901, and 34,045,290 
in 1911, in the latter year constituting 75.3 per 
cent of the population of the United Kingdom, 
as against 74.3 per cent in 1901, 56.1 in 1841, 
and 54 per cent in 1821. The percentage of in- 
crease in the decade ending with bOOl W'aa T2.1, 



as against 20.7 for the United States in the dec- 
ade ending with 1900. From 1901 to 1911 the 
increase was 10.5 per cent, as compared with 21 
per cent in the United States from 1900 to 1910. 
In common with most of the civilized world, Eng- 
land shows a steady decline in birth rate and 
death rate. In England and Wales the birth 
rate decreased from 29.3 per thousand in 1898 
to 26.5 in 1907 and 23.8 in 1912; the death rate 
for these years was 17.5, 15.1, and 13.3. The 
increase per cent by births, in England and 
Wales, in the ten-year period 1891-1901 was 
31.57; decrease by deaths, 19.18; natural in- 
crease, 12.39; in the ten-year period 1901-11, 
increase by births, 28.56; decrease by deaths, 
16,13; natural increase, 12.43. The actual in- 
crease per cent in these two periods was 12.17 
and 10.89, the difference between natural in- 
crease and actual increase being accounted for 
by excess of emigrants over immigrants. 

In 1911 the number of males in England was 
16,421,298 and of females 17,623,992 (or 1073 
females to 1000 males) ; in Wales, 1,024,310 
males and 1,000,892 females (or 977 females to 
1000 males). 

England is characterized by its large city 
population, a larger percentage being urban 
than in any other country. In England and 
Wales the population of urban districts in 1901 
numbered 25,058,355, and of rural districts 
7,469,488; in 1911, 28,162,936 and 7,907,556. 
In 1851 the percentage of population in urban 
districts in England and Wales was approxi- 
mately 50.2; in 1861, 54.6; in 1871, 61.8; in 
1881, the actual percentage was 67.9; in 1891, 
72,0; in 1901, 77,0; and in 1911, 78.1. The 
report on the 1911 census points out that the 
increase in the proportion of the population 
resident in urban districts, although mainly due 
to an actual growth of the population within 
those areas as cxitting in the earlier census 
years, is> also partly to be accounted for by the 
extension of those areas themselves, owing to 
the absorption of areas which were previously 
rural. Thus, while the 1901 population of urban 
districts was 25,058,355, the 1901 po])ulatioii of 
urban districts as constituted in 1911 was 25.- 
351,118 (the 1901 population of rural districts 
as constituted in 1911 being 7,176,725). The 
general increase per cent in England and Wales 
was 10.9 in the period 1901-11; the urban in- 
crease was 11,1 and the rural 10.2. In the pre- 
ceding intereensal period the rates of increase 
in the urban and rural districts (as consti- 
tuted in 1901) w6re 15.2 and 2,9 respectively. 
Thus, while the rate of increase in urban dis- 
tricts has declined, that in rural districts has 
risen; it should be pointed out, however, that 
the rates in the last decennium represent an 
actual increase of 2,811,818 persona in the 
urban and of only 730,831 perso-ns in the rural 
districts. 

Below are n r‘ i ■! i' r i:"' .'•! districts which in 
1911 had up < ■.■ Ml '..111 inhabitants each; 
the table shows their area in acres, their popu- 
lation in 1901 and in 1911, and the percentage 
of increase during the decade. In the case of 
Birmingham, Burnley, Reading, and Sheffield, 
the boundaries were extended subsequent to the 
census, and the figures given are for the new 
areas ; but the figures for the areas existing at 
the time of the^ census are shown in the line im- 
mediately following (C.B., county borough; 

municipal borough; xj.d., urban district, 
specifically so caRed). ^ 


TABLE OF URBAN DISTRICTS SHOWING AREA, 
'POPULATION, ETC., FOR DECADE ENDING 1911. 




Population 



Area 

Acres 

1901 

1911 

Inc. 

% 

London( 4dm. Co .) . 

74,816 

4.536,267 

4,521,685 

-0 3 

Birmingham c.b. 

43,601 

759,063 

840.202 

10.7 

Birminghamf.. . 

13,478 

523,179 

525,833 

0.5 

Liverpoolf c.b 

16,042 

704,134 

746,421 

6.0 

Manchesterf. c.b. 

21,045 

614,873 

714,333 

1 10.8 

Sheffield c.b. 

24,353 

410,893 

459,916 

11.9 

Sheffieldf 

23,662 

409,070 

454,632 

11.1 

Leeds'!* c.b. 

21,593 

428,963 

445,550 

3.9 

Bristolf c.b. 

17,460 

339,042 

357,048 

5.3 

West Ham (outer 
ring) C.B. 

4,683 

267,358 

289,030 

8.1 

Bradford! . . c.b. 

22,881 

279,767 

288,458 

3.1 

Kingston-upon- 
Hullf . C.B 

9,042 

240,259 

277,991 

15.7 

N ewcastle-upon- 
Tynef . c b. 

8,452 

247,023 

266,603 

7.9 

Nottingham!, .c.b. 

10,935 

239,743 

259,904 

8.4 

Stoke-OD- 

Trent c.b. 

11,142 

214,712 

234,534 

9.2 

Salford c b. 

5,202 

220,957 

231,357 

4.7 

Portsmouth. . .c.b. 

6,100 

188,928 

231,141 

22.3 

Leicester.. ..c.b. 

8,582 

211,579 

227,222 

7.4 

Cardiff! (W ales) c.b 

6,373 

164,333 

182,259 

10.9 

Bolton C.B. 

15,279 

168.215 

180,851 

7.5 

Croydon (outer 
ring) c b. 

9,012 

133,895 

169,551 

26.6 

Willesdcn (outer 
nng) u.D. 

4,384 

114,811 

154,214 

34.3 

Rhondda 

(Wales) TJ.D. 

23,885 

113,735 

152,781 

34.3 

Sunderland ..c.b. 

3,357 

146,677 

151,159 

3.5 

Oldham c.b. 

4,736 

137,246 

147,483 

7.5 

Tottenham (outer 
ring). . . .TJ.D 
East Ham( outer 

ring) M.B. 

Blackburn ...c.b. 

3,014 

102,703 

137,418 

33.8 

3,324 

96,008 

133,487 

39.0 

7,418 

129,216 

133,052 

3.0 

Brighton C.B. 

Birkenhead c.b. 

2,536 

123,478 

131,237 

6.3 

3,848 

110,915 

130,794 

17.9 

Leyton (outer 
ring) TJ.D 

2,694 

98,912 

124,735 

26.1 

Walthamstow 
(outer ring) .tr.n. 

4,343 

95,131 

124,580 

31.0 

Derby c.b. 

5,272 

114,848 

123,410 

7.5 

Norwich! ....c.b. 

7,896 

113,922 

121,478 

6.6 

Southampton. .C.B. 

4,604 ' 

104.824 

119,012 

13 5 

Preston c.b. 

3,971 

112,989 

117,088 

3.6 

Gateshead . . . c.b. 

3,132 

109,888 

116,917 

6.4 

Swansea 

(Wales)’ . . . .c.b. 

6,202 

94,537 

114,663 

21.3 

Plymouth c.b. 

2,374 

107,636 

112,030 

4.1 

Stockport ....C.B. 

6,488 

92,832 

100,858 

108,682 

17.1 

South Shields c.b. 

2,399 

108,647 

7.7 

Huddersfield .c.b. 

11,859 

95.047 

107,821 

13.4 

Burnley .. ..c.b. 

4,619 

97,350 

106,765 

9.7 

Burnley 

4,005 

97,043 

108,322 

9.6 

Coventry!. . . .c.b. 

4,147 

69,978 

106,349 

52.0 

Middles- 
brough C.B. 

2,685 

91,302 

104,767 

14.7 

Halifax c b. 

13,983 

104,944 

84,410 

101,553 

96,551 

- 3 2 

St. Helens , . . c.b. 

7,284 

14.4 

Wolver- 
hampton. ..CB. 
Wal-rdl . .c.b. 

3,525 

94,187 

95,328 

1.2 

7,483 

86,430 

92,115 

6.6 

Rocliuul'' . .C.B. 

6,446 

83,114 

91,428 

10 0 

Norrbainp'.oa c.b. 

3,469 j 

87,021 

90,064 

3.5 

Wigan C.B. 

5,083 * 

82,428 

89,152 

8.2 

Reading c.b 

9,106 

80,823 

87,693 

8.5 

Reading 

2,876 

72,217 

75,198 

4.1 

Hornsey (outer 
ring) M.B. 


72,056 

84,692 

17.4 

Newport (Mon- 
mouth) . ... C.B 

4,504 

67, 27^0 

83,691 

24.4 

York! . ... c B. 

3,730 

77,914 

82,282 

5.6 

Devonport . . c D 
King’s Norton and 
Nortbfield* u.d. 

3,152 

70,437 

81,678 

16 0 

22,456 

57,122 

81,153 

42.1 

hlerthyr Tydfil 
(Wales) c.b. 

17,761 

69,228 

80,990 

17.0 


* Part was aimexed to Birmingham in November, 
1911 

t City of. 

The following table shows the area of the 
English counties- (administrative counties and 
county boroughs), with population according to 
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the censuses of April 1, 1901, and April 3, 
1911, and the percentage of increase: 


COUNTIES 

Area 

Population 

Inc, 

% 

Sq. mi. 

1901 

1911 

Bedfordshire 

473.3 

171,707 

194,588 

13 3 

Berkshire . . - 

724.7 

259,069 

280,794 

8.4 

Buckinghamshire . 

749.0 

197.046 

219,551 

11.4 

Cambridgeshire : 
Cambridge 

492.4 

120,264 

128,322 

6.7 

Isle of Ely 

372.0 

64,495 

69,752 

8 2 

Cheshire* * * § 

1,025.6 

835,941 

954,779 

14.2 

ComwaU 

1,356.5 

322,334 

328,098 

1.8 

Cumberland 

1,520.9 

266,933 

265,746 

-0.4 

Derbyshire 

Devonshire 

1,016 2 

599,694 

683.423 

14 0 

2.611.5 

622,196 

699,703 

5 7 

Dorsetshire ...... 

977.5 

202,063 

223,266 

10 5 

Durham 

1,014.4 

1,187,474 

1,369,860 

15 4 

Essex 

1,530.5 

1,083,998 

1,350,881 

24 6 

Gloucestershiret • 

1,259.0 

708,439 

736,097 

3.9 

Hampshire: 

Southampton . . 

1,498.3 

714,164 

862,393 

20 3 

Isle of Wight . - 

147,1 

82,418 

88,186 

7 0 

Herefordshire .... 

841.9 

114,125 

114,269 

0 1 

Hertfordshire 

632.0 

258,423 

311,284 

20 5 

H imtingdonshire 
Kent 

365.6 

54,125 

55,577 

2.7 

1,524 9 

961,139 

1,045,591 

8 8 

Lancashire .... 

1,867.1 

4,378,293 

4,767,832 

8 9 

Leicestershire . . . 

831.8 

437,490 

476,553 

8 9 

r> 1 >I ■ ■ ■ 

420.3 

77,610 

82,849 

6 8 

Parts of KesCeven 

"27.9 

103,962 

111,324 

7.1 

Parts of Lindsey 

1,516.3 

318,450 

369.787 

16 1 

London ... . 

116.9 

4,536,267 

4,521,685 

-0 3 

Middlesex 

232.0 

792,476 

1,126.465 

42 1 

Monmouthshire . 

546.2 

298,076 

395,719 

32.8 

Norfolk t 

Northamptonshire 

2,054.8 

476,553 

499,116 

4 7 

Northampton . 
Soke of Peter- 

914.3 

294,506 

303,797 

3.2 

borough 

83.5 

41,122 

44,718 

8 7 

Northumberland . 

2,018.0 

603,119 

696,893 

15 5 

Nottinghamshire . 

843.9 

514,459 

604,098 

17.4 

Oxfordshire 

748.8 

179,962 

189,484 

6 9 

Rutlandshire 

152.0 

19,709 

20,346 

3.2 

Shropshire 

1 ,346.6 

239,783 

246,307 

2.7 

Somerset^re 

1,621.3 

434,950 

458,025 

5.3 

Staffordshire 

Suffolk: 

1,158,3 

1,183,998; 

1,279,649 

8.1 

East Suffolk . - . 

870.9 

255,800 

277,155 

8 3 

West Suffolk . . 

610.8 

117,553 

116,905 

-0.6 

Surrey: 

721.0 

653,661 , 

845;578 

29.4 

'iS' 

829.0 

450,979 ’ 

487,070 

8 0 

V, . . . " 1 \ 

627.9 

151,276 

176,308 

16.5 

W arwicKsnire . . 

945.7 ! 

1,083,069 

1,247,418 

15.2 

Westmoreland . . 

7S9.6 

64,409 

63,575 

-1.3 

Wiltshire 

1,350.1 

271,394 

286,822 

5.7 

Worcestershire ... 
Yorkshire: 

716.2 

363,490 

387,688 

6.7 

East Riding . 

1,172.2 

385,007 ] 

432,759 

12.4 

North Riding. . 

2,128.6 

377,338 

419,546 

11.2 

West Riding 

2.771.1 

2,761,321 ! 

3,045,377 

10 3 

York, City of § . 

5.8 

77,914 

82,282 

5 6 

England 

50,874.0 

30.813.043 1 

34,045,290 

10.5 

Wales .... 
Enghi'i i ev h'.g 

1 7,465.9 

1,714,800 

2,025,202 

i 18.1 

hs:j 'c 

Wales .iifh Mon- ■ 

-.0,327 

30,514,967 

33,649,571 

10 3 

t 

mouthshire .... 

S.012.1 

2,012,876 

2,420,921 

20 3 


* The county borough of Stockport ia deemed to be sit- 
uated m the administrative counties of Chester and Lancaster, 
but the entire borough is here included, in Cheshire. 

tTh ■ I ' j ' »■ "Bristol is deemed to be situated 

in the : . , of Gloucester and Somerset, 

but the entire borough is here included in Gloucestershire. 

$ The county borough of Great Yarmouth is deemed to be 
situated in the administrative counties of Norfolk and [East 
Suffolk, but the entire borough is here included in Norfolk. 

§ The county borough of York is deemed to be situated 
in each of the three administrative counties of the Ea^t, 
North, and West Ridings of Yorkshire, but the entire borough 
ia here shown separately. 

Cambridgeshire is not an acbr iuis+r:.t'vo counlv. but 
ir-i ^‘orn non (■'!«. 3. Cambridge and l‘'lc o’" J'lv, aio luimm- 

ia:ra-iv„ .-oan-jcs, liko’ws,' in me case or Hampshire (with 
respect to Southampton and Isle of Wight) Lincolnshire 
(Parts of Holland, Parts of Kesteven, and Parts of Lindsey) , 
Northanmtonshire (Northampton and Soke of Peterborough) , 
Suffolk (East Suffolk and West Suffolk), Sussex (East Sussex 
and West Sussex), and Yorkshire (East Riding, North Rid- 
ing, and West Riding). 


At the 1911 census, among the 1137 urban 
districts of England and Wales, there were 97 
(including the administrative county of London 
as one district) each of which had a population 
exceeding 50,000. These districts in 1891 had a 
population of 13,779,848; in 1901, 15,886,874 
(the increase being 15.3 per cent) ; in 1911, 
17,251,009 (increase 8.3 per cent). London (i.e,, 
the administrative county, embracing 74,816 
acres) had, in 1911, 4,521,685 inhabitants, as 
compared with 4,536,267 in 1901, the decrease 
being 0.3 per cent. The City of London (com- 
prising 675 acres) decreased from 37,702 in 
1891 to 26,923 in 1901 and 19,658 in 1911, the 
decrease per cent in the two intercensal periods 
being 28.6 and 27.0. ''Greater London’' is a term 
used to describe the combined Metropolitan and 
City of London police districts; it contains, be- 
sides the administrative county of London, a 
wide belt of suburban towns and districts, known 
as the "outer ring.” This outer ring had, in 
1891, 1,405,852 inhabitants; in 1901, 2,045,135; 
in 1911, 2,729,673; the increase per cent in the 
two intercensal' periods being 45.5 and 33 5. 
The outer ring in 1911 embraced the following 
areas: in Surrey, 80,099 acres, with 526,366 
inhabitants (increase over 1901, 36 8 per cent) ; 
in Kent, 43,281 acres, with 172,327 inhabitants 

(14.1) ; Middlesex (entire administrative 
county), 148,701 acres, with 1,126,465 inhabi- 
tants (42.1); in Hertfordshire, 36,091 acres, 
with 54,905 inhabitants (22.7) ; in Essex, 60,- 
436 acres, with 849,610 inhabitants (26.4) ; 
total, 368,608 acres, or 576 square miles, with 
2,729,673 inhabitants (33.5). Greater London 
(i.e., the administrative county plus the outer 
ring) embraced 443,424 acres, or 693 square 
miles, with 7,251,358 inhabitants. Greater Lon- 
don in 1861 had 3,222,720 inhabitants; in 1871, 
3,885,641 (the increase being 20.6 per cent) ; 
in 1881, 4,766,661 (22.7) ; in 1801, 5,633,800 

(18.2) ; in 1901, 6,581,402 (16.8); the per- 

centage of increase from 1901 to 1911 was 10.2. 
The percentage of increase from 1861 to 1911 
was 125.0, that of the administrative county 
being 61.0 and that of the outer ring 559.0. 

Education. The extension of educational 
facilities in England, with adequate opportuni- 
ties for elementary instruction for all, ia a recent 
development. From the first the question of re- 
ligion has been one of the most influential fac- 
tors in determining the history of the educa- 
tional movement. For a long time the efforts of 
the state in behalf of education were confined 
almost wholly to grants in aid of denomina- 
tional or private schools. In districts where- 
ample school accommodations are not provided 
school boards are elected by the people, women 
who are independent ratepayers being entitled 
to vote. By the cumulative system of voting, 
minority reiigious sects are able to secure repre- 
sentation on the board. School-attendance com- 
mittees are appointed in districts where there 
are no school boards. There is a compulsory 
act for the attendance of children of 11 years 
of age and under, and from 12 to 14 there is 
compulsory attendance, but with provision for 
conditional exemption. Parliamentary aid is 
given to poor districts in which the local rates 
are not adequate. Aid is also given to volun- 
tary (denominational or private) schools iii 
districts not provided with board schools, the 
grant being upon the basis of average attend- 
ance. In the administrative counties, excluding 
London and the county boroughs, the attendance- 



at the voluntary schools much exceeds that of 
the board schools; but in London and the coimty 
boroughs the reverse is true. Tuition, since 
1891, has been practically free. At the end of 
the school year 1912, 6,037,370 pupils were en- 
rolled in the public elementary schools of Eng- 
land and Wales; average attendance, 88.79 per 
cent. Nonsectarian religious instruction is given 
at the board schools; but such instruction must 
be either at the beginning or end of the school 
session, and any child may be withdrawn by 
his parents from such instruction- At the vol- 
untary schools sectarian instruction may be 
given. In 1900 the control of elementary edu- 
cation was vested in a Board of Education, this 
body taking the place of the Education Depart- 
ment and the Department of Science and Art. 
Illiteracy is rapidly decreasing, as is shown by 
the decreasing number of persons who sign the 
marriage registers by mark, these amounting in 
1903 to 1.9 per cent of the males and 2.3 per 
cent of the females. 

Secondary education is not well organized. 
Heavy grants have been made for technical edu- 
cation, but the term “technical instruction” was 
interpreted to include all secondary education 
except the dead languages, and thus secondary 
instruction profited from the grants rather than 
the purely technical branches. The evening con- 
tinuation schools mostly cover the field of sec- 
ondary instruction and have attained a remark- 
able growth. In 1912, 784,984 pupils were in 
average attendance at the 8561 evening and 
similar schools. Much is being done also, both 
in the field of secondary and of higher educa- 
tion, by university extension work. The ques- 
tion of means and methods for providing better 
secondary educational facilities is one of the 
primary points of consideration in the educa- 
tional controversy which has become so acute 
in England. 

At the beginning of the nineteenth century 
Oxford and Cambridge were the only English 
universities. During that century four others 
were added, of which London University, estab- 
lished in 1836, has a larger faculty and attend- 
ance than any other English university. Dur- 
ham University was established in 1831, Victoria 
University of Manchester in 1880, Birmingham 
University in 1900, Liverpool University in 
1903, Leeds University in 1904, Sheffield Uni- 
versity in 1905, and Bristol University in 1909. 

Heligion. England has an established state 
church, commonly called the Church of England. 
However, there are numerous dis^^enting 
churches, and in attendance and membership 
throughout the country the state church is sup- 
posed to lead by a slight majority only. The 
faith of the church, since the Reformation, is 
known as Protestant Episcopal; but while the 
name includes the whole organization, as a 
matter of fact the church membership is divided 
into factions whose positions are widely diver- 
gent on matters of belief. In recent years the 
High Church, or Ritualistic faction, which is 
reactionary in its tendencies, approximating the 
Roman Catholic church in its extremes, has 
been most active and aggressive, and has be- 
come the dominating element in the church. 
The Broad Church, roprosenting an opposite or 
liberal tendency in belief and ritualism, though 
much smaller in its following, has also increased* 
at the expense of the original Low Church. 
Another feature that is in a way connected 
with the recent religious movement within the 


state church is the increased rate of growth of 
the Roman Catholic church, as it is a part 
of the general tendency to revert to a more defi- 
nite dogma and a more elaborate ritualism. It 
is true, however, that the Catholic church has 
for a long time gained, and still gains, much 
from immigration, particularly that from Ire- 
land. The number of Roman Catholics in Eng- 
land and Wales was estimated as over 1,800,000 
in 1913. There are no governmental religious 
statistics from which may be made comparative 
studies of the dilTerent denominations; but the 
figures here used (the estimates include Wales) 
are taken from reasonably reliable estimates. 
From these it is found that among dissenting 
bodies the Methodists are strongly in the lead, 
the Wesleyan branch, with 516,596 (1910) com- 
municants, far exceeding in numbers any other 
form of Methodism. The Congregationalists and 
the Baptists, with 454,810 and 418,680 communi- 
cants respectively, are next in numerical 
strength, while the Presbyterians, who are so 
predominant in Scotland, number only 86 608. 
The Salvation Army has a considerable follow- 
ing, and there is a large number of small de- 
nominations, including Bible Christians, Friends, 
Unitarians, etc. Special emphasis is placed 
upon Sunday-school work, the number of 
scholars claimed by most of the denominations 
being more than twice the number of their 
communicants. Jews are estimated at 196,000. 

Ethnology. The racial history of England 
covers many thousands of years. Chipped stone 
implements of the Chellean type have been found 
in the Thames valley, associated with bones of 
elephants, also at Hoxne in Suffolk, in the val- 
ley of the Ouse, in the Isle of Wight, in the 
valley of the Avon, and in the caves of Brix- 
ham^ Hen’s Hole (Devonshire), of Robin Hood 
(Derbyshire), and in Wookey Hole (Somerset- 
shire). The middle, or Mousterian, epoch is not 
fully represented, and fewer still of Magdalenian 
implements have been found. In 1913 a very old 
type of skeleton was found in Sussex associated 
with Chellean implements, indicating that the 
British Isles have been inhabited from the 
earliest times. (See Man, Ancient Types. 
Consult Duckworth, Prehistorio Man, Cambridge, 
1912, for summary of explorations.) The ear- 
liest neolithic race known was ] on g-h ended 
(dolichocephalic), so much so that Boyd Daw- 
kins was disposed to identify them with the 
Eskimo. Then followed the man of the Long 
Barrows, who buried his dead in stone chambers 
covered with oval mounds. He was low in 
stature and also long-headed, and some of his 
descendants are still to be seen in Devonshire 
and elsewhere. The Round Barrow man, who 
followed with the use of pottery and metals and 
burning his dead, was, on the contrary, above 
the average in height, strong- jawed, and broad- 
headed (brachycephalic) . Who was this brachy- 
cephalic man? Opinion is divided. Doubt has 
been expressed as to his Celtic origin, and he 
has even been assigned to the northern Mon- 
golian or Turanian race. At any rate, a primi- 
tive dark people of Celtic speech was later over- 
laid by a lighter one. The dawn of written 
history witnessed the invasions of Teutbnic long- 
heads and the retiring of the* Round Barrow 
man. The Romans in their conquests changed 
the biological character of the English but little. 
Saxon, Dane, Norwegian, and Norman, all long- 
heads, century after century, pushed the broad- 
heads into Wales, North Scotland, and Ireland. 
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The largest proportion of the people of England 
are now dolichocephalic (index, 76—79). This 
uniformity in head form proceeds from two 
ethnic types — the Mediterranean or Iberian in 
Spain and the Teutonic in Scandinavia. Con- 
sult: Keane, Man: Past and Present (Cam- 
bridge, 1899) ; Ripley, Maces of Europe (New 
Yorkj 1899) ; Maenamara, Origin and Character 
of the Pritish People (London, 1900) ; Keith, 
Ancient Types of Man (ib., 1911). In the sup- 
plement to the last-named work, under the head 
‘^British Isles/' will be found an exhaustive list 
of the many valuable works on the ethnology of 
England. 

HISTOEY 

Of the inhabitants of England before the first 
century b.c. little is known. In some of the 
ancient geographers there are a few scattered 
notices of a rude population, with whom a 
limited commerce in tin was carried on by the 
Phoenician merchants; but further than this our 
information scarcely extends- (See Bsita^ntc.® 
iNSULiE.) With the two invasions of Julius 
Cffisar, in 55 and 54 b.c., the recorded history of 
England may be said to begin- It was not until 
a century later, however, that the Romans made 
a serious attempt to conquer the island. Be- 
tween 43 and 84 a.d. they subdued all that por- 
tion of the island south of the Firth of Forth, 
and after that they held possession for over 
300 years. The Christian religion was intro- 
duced, and the people became Roman to a very 
great extent. During the period of migrations 
the Romans were compelled, early in the fifth 
century, to recall the legions from Britain- ( See 
Beitannia.) Consult, for the Roman occupa- 
tion of Britain, Haverfield, The Romanization 
of Roman Britain, 2d ed. (Oxford, 1912); for 
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both the Pre-Roman period and Caesar's invasions 
of the island, see Holmes, Ancient Britain and 
the Invasions of Julius Owsar (Oxford, 1907). 
An account of the country during the period 
intervening between the withdrawal of the Ro- 
mans and the Norman Conquest will be found 
under Anglo-Saxons. 

During the latter half of the reign of Edward 
the Confessor (1042-66) the government was 
actually directed hy Harold, son of Earl God- 
win; and on the death of Edward, Harold, 
although not of the royal line, was chosen King 
by the nobles and bishops. "William, Duke of 
Normandy, claimed that this election was illegal 
and that the crovm belonged rightfully to him. 
He based his claim (1) on his wife's claim 
through descent from Alfred and on his own kin- 
ship to Edward; (2) on an alleged promise of 
the crown made by Edward; (3) on an oath of 
support which Harold was said to have given. 
With the blessing of the Pope and at the head 
of an army of adventurers, William invaded 
England in 1066. On October 14 the two rivals 
engaged in battle at Senlac, near Hastings, and 
the army of Harold was overthrown and he him- 
self slain. The greater part of the nation was 
soon weary of the strife, and on Christmas Day, 
1066, William received the crown through elec- 
tion by the Witan. During the next five years 
the conquest was completed, and William was 
universally recognized. He remodeled the church, 
replacing the English clergy with Normans and 
asserting his own supremacy. He checked the 
power of the nobility by the Salisbury Oath, in 
1086, when every free man swore fealty directly 
to the King; by the abolition of the great 
earldoms which had existed under Edward; by 
bestowing many small and scattered fiefs, in- 
stead of large contiguous tracts of lands on his 
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chief tenants; and by maintaining the old local 
mootSj which were independent of the baronial 
courts. He conciliated the people by his strict 
justice and by confirmation of the laws of Ed- 
ward the Confessor. William caused a survey 
to be made of all the lands in England, the 
results of 'which were embodied in the Domesday 
Book^ completed in 1086. His son, William 
Rufus (1087-1100), ruled tyrannically, and pro- 
voked revolts both among the chief barons and 
the clergy. After his death Henry I (1100-35), 
his brother, usurped the throne and won general 
support. He granted the Charter of Liberties 
(1100), by which the evil customs of the preced- 
ing reign were abolished. He married an Eng- 
lish wife and showed especial favor to his Eng- 
lish subjects, who in return supported him 
against his brother Robert, Duke of Normandy. 
He made peace with the church by recalling the 
Archbishop of Canterbury, who bad been exiled 
by his brother, and by arranging a compromise 
. the subject of investitures (q.v.) on 

i!y the same lines as the Concordat 
of Worms. (See Concordat.) Unfortunately 
Henry’s son and heir 'was drowned in the White 
Ship, in 1120, and this led to a civil war, for 
Henry persuaded the Great Council to s'wear 
allegiance to his daughter Matilda; but after 
his death his nephew, Stephen of Blois, seized 
the erowm and won the support of London and 
some other sections. The war between the ad- 
herents of Stephen and Matilda dragged on from 
1136 to 1153. During this time the nobles be- 
came all-powerful, building many “adulterine” 
(i.e., unauthorized) castles, and the clerg;^’’ be- 
came independent of royal control. In 1138 
King David of Scotland, who was supporting 
Matilda, was defeated in the Battle of the Stand- 
ard. From 1139 Matilda herself waged war in 
England. Stephen was generally unsuccessful, 
and in 1153 he was obliged to conclude the Peace 
of Wallingford, by which Henry, son of Matilda 
and of Geoifrey Plantagenet, Count of Anjou, 
■was accepted as Stephen's successor. 

With the accession of Henry II ( 1154-89) , the 
first Plantagenet King, England entered upon a 
new phase of its history. His possessions in 
France were far more extensive than in England. 
From his father he inherited Anjou, Maine, and 
Touraine; from his mother, Normandy and a 
claim to the overlordship of Brittany. By his 
marriage -with Eleanor, the divorced wife of 
Louis VII of France, he had secured Aquitaine. 
For a time there was danger that England 
would become merely a province dependent upon 
the French lands of Henry. There was also a 
■•■o^-ibility that Henry might wrest from 
i’»i» I’lMU 'i King, whose territories were insignifi- 
cant in extent by the side of Henry’s, the over- 
lordsMp of all France. Henry spent most of his 
reign on the Continent, ruling his territories; 
yet he fotmd time to reestablish the royal au- 
thority in England. He maintained order, se- 
cured greater power for the royal Judges, who 
made yearly circuits, gave authority to grand 
juries to examine into criminal eases, enrolled 
all the freeholders, and compelled them to bear 
arms in his service by the Assize of Arms. In 
attempting to reform the church and restrict its 
authority, by the Constitutions of Clarendon 
(1164), he came into conflict with Thomas k 
Becket. (See Bucket, TTIOM^s a; Clarendon, 
Constitutions* OF.) The murder of Becket com- 
pelled Henry to abandon for a time a part of his 
claims to control the church : but. on the whole. 


he was able to assert Ms authority effectively 
later in his reign. He also became O'verlord of 
Scotland and Wales, whose rulers submitted to 
him. In 1171 he invaded Ireland and was recog- 
nized as ruler bv most of the Irish kings. The 
real conquest of Ireland (q.v.), however,^ did not 
take place for some centuries. Henry’s auto- 
cratic administration made many rebels. Chief 
among these were his own sons, who successively 
rose in insurrection and were aided by the 
French kings. Two of his sons— Henry, the heir 
to the throne, and Geoffrey— died during their 
father’s lifetime. Finally, the coalition of Philip 
Augustus of France and Richard the Lion- 
Hearted, Henry’s third son, who were joined 
soon after by John Lackland, the King’s young- 
est son, defeated Henry, in 1189. His death 
followed almost immediately. Richard (1189|- 
99) spent less than a year in all in England. 
The first half of liis reign^ was spent on his 
Crusade; the second in an indecisive war with 
France. At his accession a great massacre of 
Jews took place at York, greatly to Richard’s 
anger. The excessive taxation necessitated by 
Richard’s foreign expeditions aroused great dis- 
content. His brother John (1190--1216) was 
extremely tyrannical and cruel. His evil rule 
caused a general revolt, which resulted to the 
great advantage of the whole nation. Philip 
Augustus stripped him, in 1202—03, of a great 
part of his French possessions, under a decree 
of confiscation, because John refused to go to 
the court of his overlord, Philip, to answer 
crimes charged against him and to do homage 
for his fiefs. A dispute about the election of an 
archbishop of Canterbury caused a quarrel be- 
tween Pope Innocent III and John, who refused 
to receive Stephen Langton (q.v.), the nominee 
of the Pope. In 1208 Innocent placed England 
under an interdict, and the following year ex- 
communicated John. The latter attempted re- 
sistance, but when he feared to be deposed by 
the Pope in 1213, and realized that he could ex- 
pect no aid from his disaffected subjects, he sub- 
mitted and became the vassal of the Pope, ac- 
cepting England as a papal fief and agreeing 
to pay 1000 marks each year in recognition of 
his vassalage. He had felt obliged to surrender 
to Innocent because he was threatened with a 
revolt of his o-wn subjects, and hoped to break 
their resistance by the Pope’s aid. When, how- 
ever, his attempt to reconquer his French terri- 
tories was defeated by the victory of Philip 
Augustus over Otho IV of Germany, the ally of 
John, at Bouvines (1214), his subjects deter- 
mined to revolt. The barons met in January, 
1215, and demanded the redress of their griev- 
ances. As J ohn procrastinated, they marched in 
arms against him and compelled him, in June, 
to sign the Magna Charta. This contained no 
new principles, but was a written acknowledg- 
ment of the rights of the vassals. From it were 
gradually deduced two great English principles 
— that no one should suffer arbitrary imprison- 
ment, and that no tax should be imposed with- 
out the consent of the council of the nation. 
The charter was frequently confirmed and its 
terms took on a broader moaning until it be- 
came the “palladium of English liberties.” 
Twenty-five barons were constituted a committee 
to see that the provisions of the charter were 
observed. John, however, had no intention of 
k<-i his agreement, and the Pope annulled 

I'-'c I 1,11 Ti r and excommunicated the leaders in 
the revolt. The barons then offered the crown 
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to Louis, son of Philip Augustus, who landed in 
England. Before a decisive combat took place 
John died, Oct. 19, 1216. See Magna Charta. 

His son, Henry III (1216-72), who was a mere 
boy, was crowned, and the English barons rallied 
to his support. Louis was driven from the 
kingdom, through the efforts of the Justiciar 
Hubert de Burgh (q.v.), and England was saved 
for the English. For 11 years the country was 
well governed by William Marshall and Hubert 
de Burgh. Then ensued a period of misgovern- 
ment under Henry’s personal rule. He confirmed 
the charter repeatedly, but never kept his prom- 
ises. He favored foreign nobles, allowed English 
livings to be given to Italians, and was wholly 
subservient to the Pope. In 1258 the barons, 
exasperated by his conduct, met in the so-called 
“Mad Parliament.” They were led by Simon de 
Montfort, the King’s brother-in-law. They de- 
manded a better government and the observance 
of the charter. By the Provisions of Oxford 
(q.v.), which they enacted, the government was 
transferred from the King to a council of barons. 
Their rule was not successful, however, and in 
1264 Louis IX of France, who had been asked 
to be the arbitrator between the King and the 
barons, gave his opinion in the so-called Mise 
of Amiens that the provisions were illegal. Civil 
war ensued. Henry was defeated at Lewes 
(1264), and by the Mise of Lewes the King 
was compelled to agree to the demands of the 
barons. The following year Simon de Montfort, 
who was the real ruler, called a Parliament, to 
which burghers were summoned, as well as the 
barons, clergy, and knights of the shire. This 
precedent was followed later by Edward I. In 
the same year Simon was killed in the battle 
of Evesham, in which the baronial forces were 
overthrown by the King’s troops, under the com- 
mand of Prince Edward. Simon’s son and some 
of the barons continued the struggle for about a 
year longer, but all parties were weary of the 
strife and longed for peace. Under the “Ban of 
Kenilworth” they all surrendered, and in 1267 
Henry, by the “Statutes of Marlborough,” 
granted almost all their demands. Peace fol- 
lowed, and Edward I (1272-1307) inherited a 
united kingdom. He ruled justly, in accordance 
with the charter and with the aid of Parlia- 
ment. In 1298, by the Gonfirmcbtio Gartarum, 
he agreed that no tax should ever be levied except 
by common consent. From this time the govern- 
ment was to be managed conjointly by the 
sovereign and Parliament. The latter Edward 
had 'ti » nL^c\ r(-d by summoning, in 1295, the 
“Modi I Parlbnrh'iii ” which was composed of the 
tenants in chief, representatives of all classes of 
the clergy, knights of the shires, and two citi- 
zens from each city or borough. By his other 
laws Edward attempted to restrict the power of 
the clergy and of the barons. The most noted 
were the “Statute of Winchester” (1285), which 
renewed the “Assize of Arms”; the Quia Bmp- 
tores (1290), which restricted subinfeudation; 
and the “Statute of Mortmain” (1279), which 
forbade the acquisition of land in “mortmain^ 
by the church. Edward is frequently called 
“the English Justinian.” He subdued Wales 
between' 1277 and 1283, and Edward II, born in 
Carnarvon Castle (1284), received the title of 
Prince of Wales, which has been borne by the 
heir apparent ever since. In 1290 the Jews 
were expelled from England. Edward claimed 
the overlordship of Scotland as a preliminary to 
his acting as arbitrator between the various 


claimants to the throne, and received the homage 
of Baliol, to whom the crown was awarded, in 
1292. The Scotch, however, rose in resistance 
under great leaders like Wallace Und Bruce, and 
Edward’s incompetent son and successor, Ed- 
ward II (1307—27), proved unequal to the task 
of retaining his father’s conquests. After vari- 
ous wars (see Scotland), the principal event 
of which was the battle of Bannockburn (1314), 
by the Treaty of Northampton, in 1328, the in- 
dependence of Scotland was acknowledged. Ed- 
ward II was a weak ruler, who spent his reign 
in a continuous struggle with the barons. The 
general result was a weakening of the royal 
authority. His wife, Isabella, and her lover, 
Mortimer, headed a rebellion against him, and 
were joined by Prince Edward. The unfortunate 
King was deposed by Parliament in 1327, and 
was soon afterward murdered. Edward III 
(1327-77) attempted unsuccessfully to regain 
authority over Scotland, which was aided in 
the contest by France. The attitude of France 
was one of the causes which led to the Hundred 
Years’ War (q.v.). In addition, Edward feared 
that he might lose Gascony, the most important 
French possession which England had, and that 
Flanders, the great wool market for England, 
might be seized by the French King. He there- 
fore laid claim to the French crown, as the 
grandson of Philip IV. As his descent was 
through the female line (see Salic Law), his 
claim was not held by the French to be legally 
good; but it was sufficient as a cause for war. 
The first period of the war was distinguished 
by the great English victories of Crecy (1346) 
and Poitiers (1356), and ended with the Peace 
of Bretigny (1360). By this treaty Aquitaine 
was ceded to England, and Edward abandoned 
his claim to the French crown. His wars com- 
pelled him to seek aid constantly from Parlia- 
ment, and to grant to it more extensive powers. 
In the midst of the war England was visited, 
in 1348 and 1349, by the terrible scourge of the 
Black Death, which is said to have &stroyed 
more than one-third of the population. Labor 
became scarce, and the “Statute of Labourers” 
was enacted, for the benefit of the landlords, in 
1349, to prevent the peasants from demanding 
higher wages and to compel them to perform 
their services as villeins. This caused great dis- 
content, which was fomented by the |:i ^ .u'liiig 
of the Lollards (q-v.), the followers .h.'iM 
Wiclif. Edward III was succeeded in 1377 by 
Richard II. The collection of a poll tax in 
1381 led to the Peasants’ Revolt, in which Wat 
Tyler was one of the leaders. The revolt was 
suppressed with great cruelty by the nobles. 
Richard II was under the control of the great 
barons, except for brief periods of personal rule 
through favorites, until 1389, The barons were 
determined to wrest all authority from the 
King, and in the “Wonderful” or “Merciless 
Parliament” (1388) impeached the King’s ad- 
visers. But the following year Richard secured 
full authority, and ruled in accordance with the 
Constitution until 1397. In the meantime the 
Hundred Years’ War had been dragging on, hav- 
ing been renewed in 1369, and the French had 
reconquered Aquitaine. Richard was bent upon 
a French alliance, not a war, and in 1396 
married Isabella, the cight-year-old daughter of 
King Charles WC of France. Tliis marriage, 
and bi& surrender of Brest and Cherbourg to 
the French, incensed his subjects. The sur- 
render was just, as these cities had been pledged 
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to him as security for a debt, and the debt had 
been paid; but his subjects did not understand 
this, and thought that he was sacrificing Eng- 
lish interests, jMoreover, his revenge,^ in 1397, 
on the leading members of the baronial party, 
for which he had been biding his time, raised up 
many enemies. While Richard was absent in 
Ireland, in 1399, Henry Ri . Earl of 
Hereford, the son of John of G-aunt (Duke of 
Lancaster, fourth son of Edward III), landed 
in England and was joined by many of the 
leading nobles. Richard was compelled to abdi- 
cate in 1399, and Hereford was chosen King 
by the Parliament as Henry IV. Thus Parlia- 
ment asserted the right to regulate the succes- 
sion, and the house of Lancaster obtained the 
crown. Before leaving the reigns of Edward III 
and Richard II, it is necessary to notice their 
long series of laws directed against the pre- 
tensions of the papal curia. By the “Statutes 
of Provisors” (1351 and 1390) , the Pope was 
prevented from disposing of English livings. By 
the “Statutes of Praemunire” (1353 and 1393), 
the powers of the curia were greatly restricted, 
and Englishmen were subjected to severe penal- 
ties if they appealed to the curia or obtained 
bulls from Rome- The “Statute of Mortmain” 
was also reenacted, in substance, in 1392. 

The reign of Henry IV (1399-1413) was 
marked by a strict adherence to constitutional 
forms, by frequent rebellions, and by the perse- 
cution of the Lollards. As he owed his title 
wholly to Parliament, Henry felt obliged to pay 
to it due deference; and, as be had received aid 
as a champion of the church, he thought it 
necessary to persecute heresy. The statute De 
Eeretico Comhurendo was passed against the 
Lollards in 1401, and in the ensuing years some 
were burned. The rebellions were caused by the 
adherents of Richard. The most noted was the 
conspiracy of the Earl of Northumberland, his 
son, Harry Percy, surnamed “Hotspur,” and 
Owen Glendower. This was crushed in the great 
battle of Shrewsbury (1403). The reigns of 
Henry V (1413-22) and Henry VI (1422-61) 
were notable mainly for the continuation of 
the Hundred Years' War. Henry V had renewed 
the claim to the French crown. The claim was 
popular in England, as the war was looked upon 
as a national one. The brilliant victory of Agin- 
court ( 1415 ) flattered the national pride. In 
1420, by the Treaty of Troyes, Henry was de- 
clared heir to the French throne. His early 
death, leaving only an infant son, Henry VT, 
frustrated all the hopes of the English, although 
the royal infant was crowned Kinsr of France, 
and the English held most of tb*' 1 imii'i king- 
dom. The marvelous career of Joan of Arc 
(q.v.) and a general national rising in France 
caused the loss of all the French possessions 
except Calais in 1453. The mental incapacity 
of Henry VT and the ill success of the French 
war caused the house of York to put forward 
a claim to the throne, which resulted in the 
Wars of the Roses. (See Roses, Wars of the.) 
It is impossible to enter into the details of these 
wars, in which there were frequently apparent 
reconciliations and alternate victories. Edward, 
Duke of -York, was ^ King, as Edward 

IV, in 1461, and ri.'-- . l:•M ! 1483, although 
Henry VI was restored for a time in 1470—71, 
through the efforts of the Earl of Warwick, the 
great kingmaker. Edward V, son of Edward 
i'N^^became King on the death of his father, but 
the5®rone was almost immediately usurped by 


Richard III, brother of Edward IV. ^ In 1485 
Richard met his death on Bosworth Field, when 
Henry Tudor, Earl of Richmond, invaded Eng- 
land. The long war had thus caused two 
changes of dynasty — from Lancaster to York, 
and then again to Lancaster or Tudor. Atoost 
all of the old nobility were destroyed while fight- 
ing on one side or the ether. The crown obtained 
great wealth through confiscation of the prop- 
erty of its opponents, and was thus rendered 
independent of parliamentary grants. Conse- 
quently, Parliaments were seldom summoned. 
There was much illegal taxation, in the form of 
enforced “benevolences,” or gifts from the sub- 
jects. This period paved the way for the des- 
potism of the Tudors. 

With the union of the houses of Lancaster 
and York by marriage under Henry Vll ( 1485- 
1509), the modern period for England begins to 
dawn. The great nobles having exterminated 
themselves in the Wars of the Roses, during 
which wars the House of Commons had become 
the mere tool of opposing factions, there was 
room for that increased strength of royal power 
which marks the beginning of the modern epoch. 
By enforcing the lav - .‘.l...'"-! livery and main- 
‘tenance, Henry VII ( ;r m.- i r nobles, while his 
court of Star Chamber gave justice to the weak 
against the strong, in cases which the ordinary 
courts could not reach. He levied illegal taxes, 
called “benevolences,” from the richer classes with- 
out consent of Parliament. Henry’s hold on the 
throne was for twelve years. Frequent and seri- 
ous disturbances by Y'orkist pretenders marred a 
reign generally characterized by peace and econ- 
omy and marked the beginning of an extensive 
commercial development. In 1497 John Cabot 
sailed from Bristol and secured for England the 
credit of the discovery (or rediscovery) of the 
mainland of North America. It was during 
Henry Vll’a reign that the Renaissance began 
to prevail in England, which had not developed 
there as early as on the Continent, owing to the 
unsettled conditions resulting from the constant 
civic strife of the previous reigns. Henry VTII’s 
reign ushered in the Reformation. 

The origin of the Reformation in England was 
the divorce which Henry VIIT (1509-47) desired 
to have from his wife, Catharine of Aragon. 
Failing to secure this from Pope Clement VII, 
he had the English clergy and some of the Euro- 
pean universities declare the marriage void, and 
married Anne Boleyn. He found in his able 
minister, Thomas Cromwell, in Thomas Cranmer, 
Archbishop of Canterbury, and in a subservient 
Parliament, which sat from 1529 to 1536, the 
willing agents of his schemes. Parliament passed 
a series of acts completely separating the Church 
of England from Rome, rendering the inferior 
clergy amenable to the civil courts, and placing 
the laws, as well as the actions, of the clerical 
convocation under the King’s control. Chief of 
these acts was the Act of Supremacy, in 1535, 
appointing the King “Protector and only Su- 
preme Head” of the Church of England. In 
1536, the smaller monasteries were suppressed 
and a translation of the Bible was authorized; 
in 1538 relies and images were destroyed and in 
1538-40 the greater monasteries were suppressed^ 
Nevertheless the Six Articles of 1539 enforced 
conformity with the chief doctrines of the Catho- 
lic church. Henry VIIPs ecclesiastical policy 
was intimately connected with his numerous 
rnarriasres. and resulted in changes far beyond 
what he or his advisers contemplated. His own 
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motives were mainly selfisli and sensual. He 
squandered his father’s enormous hoard, plun- 
dered the church, debased coinage, and left the 
kingdom poor. The eonhscated church property 
he bestowed on favorites, founding a new aris- 
tocracy and gentry, who were later the mainstay 
of the Tudor dynasty. But these were harder 
masters than the conservative monasteries, and 
inclosed the common pasture and arable lands 
into sheepwalks, turning out the peasantry, and 
otherwise disregarding their time-honored cus- 
toms. This made the Reformation unpopular 
with the masses. 

Under Henry’s successor, Edward VI (1547- 
53), a minor, the reformation of doctrine fol- 
lowed. The First Book of Common Prayer 
(1549) established a uniform service in the 
English languag'e. The Second Book of Common 
Prayer (1552) was a more marked advance 
towards Protestantism, and the Forty-two Arti- 
cles (1553) were even Calvinistic in tone. But 
these .. _■ ■ . 'e without consulting the 

people, : ■ i.' ■ ; - ministers and courtiers 

using the Reformation only for private gains, 
and made it still more unpopular. Two rebellions 
occurred — Jack Kett’s rebellion against the in- 
elosure of the common lands in Norfolk, and 
another in Cornwall and Devon against the 
Reformation itself. Under Mary (1553-58), a 
devout Catholic, the reaction came. The Parlia- 
ment of 1553 restored Catholic worship, but was 
unwilling to return confiscated church property 
and to tolerate the subordination of England to 
Spain by Mary’s proposed marriage to Philip. 
An attempted rebellion under Sir Thomas Wyatt 
and the Duke of Suffolk was suppressed, and 
the Queen married Philip of Spain. In 1555 
Parliament repealed the laws of Henry VIII, 
thus reuniting the Church of England with 
Rome. In the i-oi ^ idi -rs of the Protestants that 
followed, nearly 3u0 victims are said to have 
been burned, Bishops Ridley and Latimer and 
Archbishop Ctanmer among them. 

The policy of Elizabeth (1558-1603) was a 
compromise between the radical and reactionary 
tendencies of her predecessors- By the Act of 
Uniformity (1559) the use of a new prayer book, 
based on that of Edward VI, was established, 
and the Act of Supremacy (1559) made her the 
^'supreme governor of the Church.” The Thirty- 
nine Articles (1563), a revision of the Forty- 
ty^o Articles, fixed the final constitution of the 
Anglican Church, with Protestant dogmas, but 
with a retention of the hierarchy, and in part 
of the cult, of the Catholics. But above all else 
the church was national. Archbishop Parker 
was' the chief instrument in bringing about this 
desired result. The advice of her able minister, 
William Cecil, enabled Elizabeth to handle politi- 
cal questions with equal success. On the Conti- 
nent she aided the Protestants in their struggles 
against the overwhelming power of Spain, es- 
pecially in the Netherlands. The Invincible Ar- 
mada, sent in 1588 to subdue England, was 
defeated by Howard and Drake, and Elizabeth 
became the acknowledged head of the Protestants 
of Europe. At home she was equally successful, 
ruling in, harmony with her people, though not 
always agreeing with Parliament. The economic 
legislation ,of her reign was so well founded that 
it lasted nearly two centuries. Navigation laws 
built up a mari?va, corn laws aided agriculture, 
and the great traditig companies, like the Mus- 
covy, Eastland, Levant, and East India com- 
panies, exported English productions and brought 


wealth to England. The Renaissance bore fruit 
in the most brilliant of English literary epochs. 
See English Liteba.tuee. 

On the death of Elizabeth the house of Tudor 
was succeeded by that of Stuart, the crowns of 
England and Scotland being united under James, 
the son of Mary, Queen of Scots. In striking 
contrast with the preceding reign, that of James 
I (1603-25) presents constant quarrels with the 
people at home and incapacity abroad. James 
believed in the “divine right” of kings, but not 
in absolute monarchy. A majority in Parliament 
sought not parliamentary supremacy but some 
division of power between King and Parliament. 
The King was conceited and lacking in tact and 
judgment; the Puritans in Parliament had ad- 
vanced views regarding popular government. In 
the first dispute (1604) James declared that 
there were no privileges which Parliament could 
enjoy except by the favor of the King; while the 
House of Commons held that “They did not ask 
for anything that was not in accordance with 
justice, and they did not demand a single privi- 
lege that was not necessary for the good of the 
nation as well as for their own dignity.” In the 
Great Protestation of 1G21 Parliament asserted 
its right to debate on state affairs and advise 
the King concerning them. Although the author- 
ized translation of the Bible was made in his 
reign (1604—11), he thwarted the general desire 
for greater liberty of Protestant practice in the 
church and favored the hierarchy. “No bishop, 
no king,” was his motto. He forced an unpopular 
episcopacy on Scotland. His unwise attempt to 
obtain a Spanish marriage for his son brought 
on a useless and expensive war. The inglorious 
conduct of this war, and of another against 
France, waged by his favorite Buckingham, by 
draining the royal coffers, helped to bring on the 
Puritan revolution. 

Unable to obtain supplies without redressing 
the grievances of Parliament, James’s son, 
Charles I (1025-49), raised forced loans, im- 
pris(ming those who refused. In May, 1628, 
I^arliarnont passed the Petition of Right, in 
which all forms of taxation without consent of 
Parliament were prohibited; there should be 
no martial law in time of peace, and no one 
should be imprisoned except on specific charges. 
Charles was obliged to assent, but on the re- 
monstrance against his levying tunnage and 
poundage, proroi^ui d Parliament. After the 
stormy session of rhe following year,' he ruled 
for eleven years without Parliament, raising 
money by illegal and questionable methods. His 
chief ministers were Thomas Wentworth, an able 
but intolerant and uncompromising man, who re- 
duced Ireland to order and obedience, and Arch- 
bishop Laud, who attempted to enforce church 
uniformity by the observance of a high ritual 
distasteful to the people. Th6 King’s instru- 
ment of judicial oppression was the Star Cham- 
ber (q.v.), composed of the Privy Council and 
two justices, while the ecclesiastical commission 
attended to the Puritans. An attempt to force 
a new ritualistic prayer book on Scotland caused 
the abolition of the episcopacy, liturgy, and 
canons there, and an armed invasion with which 
Charles was unable to cope. He was forced to 
call a Parliament and ask for supplies. When 
that body insisted first upon a redress of griev- 
ances he dissolved it after a session of only 
three weeks. But the Long Parliament was 
convened the same year (1640). Led by Pym 
and Hampden, it passed an act of attainder 
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against Wentworth, now Earl of Strafford, who 
was executed, and abolished both Star Chamber 
and ecclesiastical commission. Another act for- 
bade the King to dissolve the existing Parlia- 
ment without its own consent. In 1041 came 
the Grand Remonstrance (q.v.) and the im- 
peachment of the bishops; and Charles’s ill- 
advised attempt to seize the five leaders of the 
opposition and the struggle between King and 
Parliament to control the militia hastened the 
now inevitable war, which opened with the inde- 
cisive battle of Edgehill in. 1642. The Scotch 
were drawn into the struggle, Parliament adopting 
their Solemn League and Covenant. Reorganized 
on the New Model (q.v.) by Cromwell, the Par- 
liamentary army bore down all before it. At 
Marston Moor and Naseby the King was hope- 
lessly beaten. In 1646 Charles became a pris- 
oner of the Scotch, by whom he was handed over 
to Parliament; his execution took place on Jan. 
30, 1649. But the army, which was independent 
in religion and desired toleration of the sects, 
came into conflict with the intolerant Parlia- 
ment, which was Presbyterian. “Pride’s 
Purge,” Dec. 6, 1648, turned out 143 Presby- 
terian members. England was declared a com- 
monwealth in 1649. The army under the lead 
of Cromwell crushed the rebellion in Ireland 
with great bloodshed, and beat the Scotch, 
who had risen for Charles II, The inevitable 
result was that the army ruled supreme. 
Oliver Cromwell, its general, was declared Lord 
Protector in 1653, and ruled with subservient 
parliaments till his death (1658). His policy 
was the French alliance against Spain, a war 
for commercial supremacy with the Dutch, and 
toleration for all except Catholics at home. 
Repeated rebellion, however, forced him to with- 
draw toleration from Episcopalians. On the 
death of Cromwell, in 1658, his son Richard 
was named Protector. He abdicated in the fol- 
lowing year. In 1660 General Monk marched 
upon London and put an end to the Puritan 
regime. 

With the Restoration came reaction against 
the austere morality of Puritan times. Charles 
II (1660-85) lived chiefly for pleasure. His 
advisers were in the main, men of much the same 
type, most of them, like him, being in pay of 
Louis XIV of France. Two ruinous wars with 
Holland were waged in the interests of that 
power. Internal legislation was reactionary. 
Acts were passed compelling magistrates and 
municipal officers, clergymen, fellows of the uni- 
versities, and schoolmasters to conform with 
the Established church, and ministers who re- 
fused were forbidden to come within five miles 
of an incorporated town or their former parishes. 
In 1673 the Test Act was passed, excluding 
Catholics and Nonconformists from public offices. 
A fictitious popish plot resulted in disgraceful 
persecutions of the Catholics on the testimony 
of Titus Oates (q.v.), a perjurer. Attempts to 
exclude from the throne the Duke of York, who 
had embraced Catholicisim, failed through the 
Ranges opposition. By unscrupulous use of the 
courts, the charters of all boroughs were confis- 
cated and remodeled in the Ranges interest. The 
Habeas Corpus Act, however, jri'Uritnj a fair 
trial to every prisoner, was passed in 1679. The 
three years of James II’s reign (1685-'88) were 
taken up with an attempt to restore the Roman 
Ofttoolic religion chiefly by illegal means. By 
his^poiwer of dispensing with the law, he set at 
naught the Test Act, and forced Catholics into 


the universities, the army, and even into the 
royal council. He also gathered a standing army 
to further his designs. Failing to secure tolera- 
tion for Catholics from the Established church, 
he tried to form an alliance with the Dissenters, 
but only with partial success. His illegal proc- 
lamation of indulgence was resisted by the 
bishops, whom he tried in vain to convict of 
libel. The birth of a male heir, with the prospect 
of a perpetuation of his tyranny, wore out the 
public patience. Seven of the most influential 
men of England invited William of Orange to 
invade the country. His mere appearance was 
enough to overthrow the government, and James 
fled to France. 

Th.e Development of Cabinet Government. 
William III 'was the husband of Mary, the eld- 
est daughter of James II. The Convention Par- 
liament of 1689, which was assembled to deter- 
mine the succession, offered the crown to William 
and Mary conjointly, accompanying the offer 
with the Declaration of Right. This document, 
embodied in the famous Bill of Eights, put an 
end to the dispensing power as used by James, 
enacted that no Roman Catholic could wear the 
crown, and established the supremacy of statute 
law over the King’s proclamations. The theory 
of the Restoration had been that the King and 
Parliament were coordinate in power and should 
act in harmony with each other; but this had 
been demonstrated to he impossible by the reign 
of James II. Henceforth the King’s ministers 
were answerable to the House of Parliament, 
and cabinet government began. The ministers 
were now changed in accordance with the politi- 
cal complexion of the House of Commons. Al- 
though William III had frequent cause for prov- 
ocation from the corrupt politicians of his day, 
he maintained a wise and moderate domestic 
policy. The Toleration Act gave Dissenters free- 
dom of public worship. In 1694 triennial Par- 
liaments were provided for, and the Bank ^ of 
England was founded. William’s foreign policy 
involved England in two long wars against 
Prance under Louis XIV, for the second of which 
he had just prepared when an accident termi- 
nated his life (1702). His successor. Queen 
Anne (1702-14), was a good-hearted woman, of 
no ability. During the first part of her reign 
she was under the influence of the Duke of 

'T ■ On the Continent he continued 

!' «!*»• ■ ;■ )licy, leading the allied English, 

Dutch, and German forces to brilliant victories 
over the generals of Louis XIV, specially at 
Blenheim and at Malplaquet, which forced Louis 
to sue for peace. In 1707, before the end of this 
war, the legislative union with Scotland was 
accomplished. Forty-five Scottish members were 
added to the Comnaons and sixteen to the Lords, 
but Scotland retained her own law, church, and 
fortresses. For the history of the United King- 
dom, see Great Britaust and the authorities 
there referred to. 
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ENGLAND, Bank of. See Bank, Banking. 

ENGLAND, CHURcn of. The dominant re- 
ligious body in England, for the greater part of 
her history the established church of the country. 
It is necessary to bear in mind the prior exist- 
ence of a British church which, like the British 
nation, was subsequently either uprooted, sub- 
dued, or assimilated in part — a fact which has 
an important hearing upon the claims which are 
made as to its antiquity and continuity. The 
exact date of the introduction of Christianity 
into Britain is not known, Gildas, a British 
author of the sixth century, believes that it was 
as early as the year 37. There is no sound his- 
torical ^ound for asserting that the island was 
ever visited by an apostle. There is some ground 
for believing that the new •'**•* • .is found 
there about 170, having come ' ■' : or from 

Borne. 

When we reach the fourth century, we are 
treading on firmer ground. The records of the 
Council of Arles (314) actually give us the names 
of three bishops as present from Britain: Ebo- 
rius of York, Besti tutus of London, and Adel- 
pheus or Adelfius, either of Caerleon in. Wales 
or of Lincoln. If the Caerleon theory be ac- 
cepted, these sees would correspond with the 
Boman provinces into which the country was 
divided. 

In the early days of eager controversy it is 
evident that the British church adhered in 
doctrine and discipline to the orthodox side, al- 
though, of course, there were some who were 
tainted with heresy. Indeed, there seems to be 
no doubt that Pelagius was a native of Britain. 
It is difficult to determine whether the Britons 
appealed to Borne or to the bishops of Gaul for 
assurance as to the true doctrine. To whichever 
the appeal was made, a matter not within the 
scope of this article to determine, the fact makes 
evident the anxiety of the British Christians to 
guard their orthodoxy. 

After the overthrow of Pi-lngiaTiiain a more 
dreadful foe was encountered in the pcjrsons of 
the Saxons and Angles, whose successful invasion 
drove the Britons to the western part of the 
island, leaving the eastern part heathen. 

The outlook for the church at the end of the 
sixth century was gloomy enough. Then it was 
that Gregory the Great, moved by the sight of 
the English lads in the slave market at Borne, 
undertook the conversion of the island and sent 
thither, in 697, Augustine and his fellow mis- 
sionaries. Upon their arrival they found several 
bishops, whom they endeavored, but in vain, to 
bring iiito union with the church on the Conti- 
nent. Much is due to them, for doubtless their 
mission wrought great changes in behalf of 
Christianity. By the death of the Christian 
King, Ethelbert of Kent (baptized by Augustine, 


possibly through the influence of his Christian 
Queen, Bertha) , and the succession to the throne 
of his irreligious son, Eadbald, the church re- 
ceived a severe blow, from which his conversion 
enabled it to rally. For many years her his- 
tory was one of varied successes and failures. 
Largely by means of Irish and Scottish mis- 
sionaries (among whom were Colomba, Aidan, 
and Finan) and of Mercians and Saxons, com- 
missioned by Irish-born enthusiasts, the church 
had been planted more or less firmly in all the 
English kingdoms. At this time there was no 
national unity — no one Kingdom of England. 
Likewise there had not been as yet in the church 
any fusion of the British and Boman parties, 
each of them maintaining with great tenacity its 
own ecclesiastical uses. One of the chief points 
of dispute was the proper date for Easter 
(q.v.). At length, in the conference at Whitby 
(664), the Boman party gained the ascendancy. 
Tims it was made more easy for Theodore (who 
in 668 succeeded to the primacy and was one of 
the great men of his day) to unite the churches 
of the several kingdoms into what may properly 
enough be called the national Church of England. 
It follows, therefore, that the church is in no 
way indebted to the state for its original estab- 
lishment and independence — being really the 
older institution of the two, by three centuries. 
Instead of the state establishing the church, it 
may more fairly be said that through its uni- 
fication the church established the state. The 
Council of Hertford in 673 was not only the first 
ecclesiastical gathering, but the first assembly 
of any kind for the whole of England. 

Theodore had not long succeeded in effecting 
this confederation before he began to act al- 
most as though supreme over the other English 
bishops. In Wilfrid, Bishop of York, he met a 
prelate of consummate talents and determina- 
tion, who would not allow the claims of any one 
to supremacy over him. When Theodore under- 
took, without his consent, although supported by 
King Egfrid, to carve new dioceses out of Wil- 
frid’s jurisdiction, he at once appealed to the 
Bishop of Borne. This is the first of such ap- 
peals from England of which we have any record. 
He obtained from Agatho, the Boman Bishop, an 
order to Theodore for the rectification of these 
diocesan lines, with the threat of deprivation or 
excommunication for any clergyman or layman 
who might disobey the mandate. The King, how- 
ever, imprisoned Wilfrid and allowed Theodore 
to go unchecked in his schemes of organization, 
for which he seems to have had uncommon genius. 
To him is attributed the origin of the parochial, 
or perhaps, rather, of the diocesan, system, as 
well as the first regular provision for the pay- 
ment of tithes and offerings, not to the bishop, 
but to churches which the laity had built; and, 
further, of giving to such laymen the right of 
patronage, or of presenting clergymen to certain 
cures. After his death, the relations between 
the church and the state grew more distinct and 
defined, the latter agreeing to protect the former 
in its temporalities and supremacy. The church 
became more and more the religious function of 
the state and furnished the most efiicient means 
for welding the different kingdoms into one. 

But before this, as has already been shown, 
it had become the church of the nation, not by 
any act of the yet unformed nation, but by the 
manifold aelion* of various individuals who had 
cbhverted their several properties, however they 
lay, into parishes and had themselves provided 
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for the support therefrom of the required num- 
ber of clergy. By universal custom, therefore, 
— not at first by law — this voluntary support 
was afforded; sometimes by payment in kind, 
sometimes in land, sometimes in tithes, and 
afterward by endowmients and entailed tithes 
and testamentary donations- These benefactions 
have in many instances been preserved and con- 
tinued through successive generations, and many 
similar ones have been added from time to time. 
It follow's, therefore, that the church is no more 
indebted to the state for its endowment than 
for its establishment. 

The period of the Danish inroads and con- 
quests, which began about the close of the eighth 
century, was one of sore calamities to the 
church. These were somewhat mitigated by 
Alfred, who promulgated ecclesiastical laws, es- 
tablished schools, and provided books, some^ of 
them translations of his own. During the reign 
of Edgar (958-975) began the fierce and long- 
continued struggle between the monks and the 
parish clergy — ^the regulars and the seculars — 
in which Dunstan was so conspicuous. The 
inffuence of the secular clergy began, after his 
death, to overshadow that of the monks, who 
had at first been in the majority. Canute did 
something to restore the integrity and ^ pros- 
perity of the church, which had been seriously 
impaired by the scandalous conduct of bishops 
and others. With the accession of Edward the 
Confessor (1042), who had spent most of his 
life in Normandy, came a great influx of foreign 
prelates, with the habits peculiar to their own 
countries. This gave rise to much friction in 
ecclesiastical affairs, and disputes arose be- 
tween the native and foreign clergy, in which. 
Stigand, Archbishop of Canterbury (c.l052- 
70), took a prominent part. Edward’s policy 
was carried out still more widely by William 
the Conqueror, who allowed the papal legates 
to depose Stigand and summoned Lanfranc, one 
of the most di-linguishod theologians of his 
day, to the vacjint M‘e. He and Ealdred, Arch- 
bishop of York, had a long and earnest dispute 
as to the primacy of Canterbury, which histori- 
cally there was no room for York to dispute, 
and which was finally allowed at a council held 
at Windsor, in 1072, when the precedence of 
other sees was settled. 

It was during the reign of the Conqueror that 
the civil and ecclesiastical courts were held 
separately — a change that tended to the benefit 
of .both church and state. The same monarch 
caused the compilation of the Domesday Book, 
which showed tiiat about half of all the lands 
of the kingdom were at the time in the hands 
of spiritual persons. In many cases the same 
possessions have been the property of the church 
for nearly 1000 years. It is also true that 
nearly all its present property was acquired 
either before the Norman C‘(mqu<‘'-t or since the 
Reformation* The eleventh century was a 
period of great activity in building cathedrals 
and other churches, among which were those of 
Canterbury, York, Lincoln, and St. Paul’s. 
Westminster Abbey was consecrated a few days 
before the death of Edward the Confessor, in 
1065. 

William Rufus openly encouraged simony, 
which the Conqueror had abhorred, and thus 
the church became greatly demoralized. An- 
selm appeared in due season to arrest its down- 
ward course and by his courageous and notable 
contests did much to prevent the King from 


usurping its spiritual rights and privileges. To 
him is due also the credit of an earnest attempt 
to deal with scandals within the church, An- 
selm’s defense of the church against William 
Rufus was but a prelude to the greater contest 
in Henry II’s reign. 

In the twelfth century the church began, in 
imitation of the Code of Justinian, to compile 
a code for itself. In the middle of the same cen- 
tury the great conflict was fought out between 
the church and the state as to the authority of 
the latter to deal with clergymen guilty of 
serious offenses. In this bitter contest Thomas 
a Becket played a very prominent part. He 
had been the confidential secretary of the Pri- 
mate for some time and was Archdeacon of 
Canterbury at the time of the accession in 1154 
of Henry II — “half monk, half soldier,” as he 
was called. After serving for a while as chan- 
cellor, Becket succeeded I'heobald as Archbishop 
of Canterbury in 1162, and it was not long be- 
fore the controversy between the King and 
himself began which was only terminated by his 
cruel murder in his own cathedral in 1170. 
Partly because of the general horror following 
this crime and of the King’s own remorse, and 
partly because of the elevation by the multi- 
tude of the Archbishop into the number of 
saints, the influence of the Constitutions of 
Clarendon (1164), which Becket refused to 
sign as restraining the authority of the church, 
in making the clergy amenable to the civil 
courts, was greatly impaired. Subsequently the 
King surrendered everything in this direction for 
which he had been contending, and it seemed that 
strife between the ecclesiastical and civil powers, 
after so portentous a conflict, was ended. 

During this century and the following one 
the Crusades, which had first been preached in 
the days of Anselm, attracted many recruits 
from England, and the monastic spirit was 
evidenced in the establishment of military reli- 
gious orders. The Knights Templar and the 
Knights of St. John were the only ones that 
obtained any foothold in England. The Cru- 
sades led oftentimes to the sale of lands to the 
monasteries that their owners might obtain the 
means for their expeditions, and no.t a few 
churches were built and restored in fulfillment 
of their pious vows. 

After the martyrdom of Becket there was a 
long vacancy in the primacy, caused largely by 
the claim of Odo, the prior of Christ Church, 
Canterbury, that the election should be left to 
the monks. The power of the Roman Bishop 
had meanwhile been growin'jr. partly from the 
desire of the kings to -rrcngi fr ji their disputed 
claims to the throne by obtaining the powerful 
influence of the Pope, as also from a desire to 
have him side with them nernu’-t the ivcjJfi- 
trant bishops and other (Icrpy. During 
reign of Kii^ John the f-MirZ-t briwr^m ibo 
church and the throne broke out anew over the 
appointment of Stephen Langton to the see of 
Canterbury. J ohn obstinately refused to ac- 
quiesce in the Pope*-^ d<cision mvoring Lang- 
ton’s election to i = 1 " find d.-'ird t'*.' papal 
envoys sent to adiu-i ihe diiR n-iuc- between 
pontiff and soverrigii. Tin- Poru* ui i on.-equence 
laid an interdict upon the whole kingdom, which 
lasted more than six years, and John only 
yielded under threat of deposition. 

Stephen Langton, Archbishop of Canterbury 
(died 1228), stood with the barons against both 
monarch and {yontdff in the demand for 
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Charta. For the Magna Charta, extorted from 
King John, England is more indebted to the 
church than to any other agency. Indeed, it is 
doubtful whether without its aid any such guar- 
anty of liberties would then have been obtained. 
Translated into English, its first clause runs: 
“Ihe Church of England shall be free, and hold 
its right entire, and its liberties inviolate.^’ 

During the reigns of the thirteenth century 
there was much controversy over, and protest 
against, the frequent levies of tallage, an eccle- 
siastical tax for the support of the papal see. 
The popes resorted to this tax at large to re- 
plenish their exhausted coffers. So frequent 
were these calls that the English clergy found 
them very burdensome and protested vigorously, 
but to very little effect. Numerous protests also 
arose in "England over the papal nominations 
of foreigners to English benefices, which had 
resulted in many abuses. 

Tlie clergy, as a rule, were treated harshly by 
Edward I, whose pecuniary exactions from them 
led to continued irritation. Under Edward II 
the limits between the ecclesiastical and civil 
jurisdictions were defined by the statute called 
Artiouli Gleri. By the statute of Prcemumre, 
passed in the reign of Edward III (in 1351), 
the nationality of the Church of England was 
for the first time recognized and guaranteed by 
civil law. To this period belong Wiclif and 
the Lollards, whose influence upon the Reforma- 
tion is well known. 

Throughout the fourteenth century the popes 
continued to assert their authority in various 
ways, but the great schism of the West, which 
divided Christendom over the claims of rival 
popes, greatly weakened the prestige and au- 
thority of the Roman pontiffs in England as 
well as elsewhere m Europe. In England the 
duration of the schism had allowed the statutes 
of praemunire to be executed with but little 
opposition. The ecclesiastical confusions re- 
sulting from this schism contributed much to 
prepare the way for the reli^ous changes of 
the sixteenth century. In treating of that period 
technically styled the Reformation (q.v.) one 
must not confine the review to the reign of 
Henry VIII. The movement extended also over 
the three subsequent reigns of Edward VT, 
Mary, and Elizabeth. That some kind of ref- 
ormation was greatly needed, in the interests 
of both church and state, was generally ad- 
mitted. There was, however, much difference 
of opinion as to how it could best be accom- 
plished. Where so many were interested in the 
work, and with such a variety of motives, it is 
not surprising that the results should have had 
about them a mixture of good and had. Among 
the chief points to which the reformers took 
exception were the papal supremacy, enforced 
clerical celibacy, worship of images, invocation 
of saints, indulgences, compulsory' auricular 
confession, and transubstantiation. When 
Henry VIII became wearied of the delay on the 
part of the Rope (Clement VTI) in granting 
him a divorce from Catharine of Aragon, his 
brother's widow, he appealed to Cranmer, the 
newly appointed Archbishop of Canterbury, 
who, acting under the Statute for the Restraint 
of Appeals passed by Parliament in 1533, in 
concurrence With many divines and casuists and 
several European universities, declared ^ the 
marriage ■ null and void (1533). His opinion 
was also approved by the English Convocation. 
Henry then married Anne Boleyn, and pres- 


ently the Pope pronounced his first marriage 
lawful and excommunicated him for adultery. 
The King now turned a deaf ear to Rome's 
anathema, and Parliament proceeded, under 
royal command, to enact laws formally renounc- 
ing the papal supremacy. Convocation (which 
then met simultaneously with the Parliament, 
that ecclesiastical laws might receive the joint 
sanction of the two bodies) concurred in this 
action. An appeal was made from the Pope 
to a general council, and in its course the 
assertion was made that “the Bishop of Rome 
hath not any more authority conferred upon 
him by God in Holy Scripture, in the realm of 
England, than any other foreign bishop.” 
Doubtless, some of the clergy were moved to 
this action not so much by their real senti- 
ments as by dread of death if they demurred. 
Under the auspices of Cranmer, and with the 
King’s approval, an English version of the Bible 
was published. 

The monarch’s worse side was shown in his 
dissolution of the monasteries and the squander- 
ing upon himself, the nobles, and the gentry of 
the larger part of the wealth which thus fell 
under his control. Hence, under bereavement 
of so many sources of charity, came those 
formidable risings of the people which more 
than once threatened the royal armies with 
defeat. Indeed, the Reformation was hindered 
more by the selfishness and treachery of its 
pretended friends than by the opposition of its 
enemies. 

The reign of the youthful and pious Edward 
VI (1547-53) was long enough to allow a vast 
amount of sacrilegious plunder. The first book 
of Eomilies was set forth in 1547, and the next 
year an Order for the Communion in English. 
This was followed by the first English Liturgy, 
which was used for the first time on Whit-Sun- 
day, 1549. The second book of Edward was 
issued in 1552, but never received due author- 
ization. In the same year the Forty-two Arti- 
cles of Religion were set forth, but they were 
not sanctioned by Convocation until 1563, when 
they were reduced, with some modifications, to 
39. Parliament revoked the Six Articles ^ of 
Henry, authorizing clerical marriage, enjoining 
communion in both kinds, prohibiting solitary 
masses, and abolishing divers usages and cere- 
monies which were then believed to foster super- 
stition and idolatry. The death of Edward, in 
1553, put both the Reformation and the reform- 
ers to a severe test. Under Mary the Pope 
was once more acknowledged, and the peculiar 
doctrines of Rome were reinstated, <''':ngh M<iry 
retained the title “Supreme Head” (' ranmi-r, 
Latimer, Ridley, and many others sealed their 
convictions with their blood. Upon Elizabeth’s 
accession (1558) this work of reconstruction 
was continued under more favorable circum- 
stances. The new Queen and her Parliament 
showed clearly enough their determination not 
to push ecclesiastical changes to the lengths 
some of the reformers demanded. She had no 
sympathy with the eccentric course of the for- 
eign reformations. Under their influence some 
of the English reformers began to look upon 
what had already been completed as but par- 
tial, and introductory to other changes thought 
by them to be equally essential. From this 
source arose the prolific evils belonging to that 
Puritanism which wrought as great damage as 
the, Erastianism, with which much of the pre- 
vious work had been accompanied. Elizabeth 
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herself had little religious sentiment, and ques- 
tions of state determined her policy to abet 
and foster the Reformation movement. But 
she had no liking for the Puritanical spirit, 
which boded a curtailment of the prerogatives 
of the throne and an assertion of rights which 
might intrench upon the privileges of Tudor 
absolutism. While seeking to hold Puritanism 
in check, nevertheless, her ministers understood 
its value to the Queen and judiciously main- 
tained a balance between the retroactive and 
extreme reforming parties. There was still 
considerable religious controversy, in which 
“the judicious Hooker” took a prominent part. 
Archbishop Parker — a thoroughly loyal prelate, 
a scholarly man, and an efficient organizer — 
belongs to this same period. The almost unan- 
imous conformity — ^less than 200 clergymen 
quitted their benefices at Elizabeth’s accession 
-^was, no doubt, due in part to the severe 
penal laws which the Queen enforced. There 
was no visible nor formal schism until the 
Pope, finding Elizabeth deaf to Ms appeals and 
determined in her refusal to acknowledge his 
supremacy, formally excommunicated her and 
absolved her subjects from allegiance to her. 
Thus encouraged, the papal adherents began to 
separate themselves into a distinct community 
in the year 1570. They had, however, for 
nearly a century no bishops of their own, ex- 
cept for six years, when a titular bishop, sent 
from Pome, resided in England. 

The Puritans, failing to bring the church to 
their way of thinking, cut themselves off from 
her communion and set up communities of their 
ovsn. Having, notwithstanding Archbishop 
Whitgift’s earnest struggle against them, se- 
cured a majority in both Houses of Parliament, 
they passed an ordinance to establish a Presby- 
terian form of government. The Prayer Book 
and episcopacy were practically abolished for 
a season, despite the brave and determined 
protests and opposition of nonconforming 
churchmen. Convocation in 1563 settled and 
subscribed the Confession of Doctrine which has 
ever since remained an authoritative apologetic 
document pf the English church. It also set 
forth, with synodical authority, a second Book 
of Homilies. 

James I did not prove very serviceable to the 
Puritans, although he was not always reliable in 
his support of the church. He restored the 
episcopate to his native Scotland and ordered a 
revision of the English version of the Holy 
Scriptures. The reign of Charles I and Arch- 
bishop Laud — for the King and prelate may 
rightly enough be joined together, such was 
their agreement generally in character and 
policy — was a period of great unrest to the 
church. Their devotion to her interests and 
their sacrifices in her behalf cannot well be 
doubted or belittled, however much it is to be 
regretted that the one was lacking in firmness 
and the other in conciliatoriness. Their unself- 
ishness and moral courage joined them together 
again in an honorable martyrdom. 

The period of the Commonwealth may well be 
described as one of religious anarchy; and yet 
with such men as Cromwell in power it may be 
that this very lawlessness was more to the ad- 
vantage of the church than any system which 
they could have put into operation. Of the 
varied mischief and cruelty to the church per- 
petrated during this period, there was ample 
evidence everywhere; and the senseless and pro- 


fane damage done by or under Cromwell’s order 
is still visible in cathedrals and churches 
throughout the kingdom. 

On the restoration of Charles II (1660) the 
persecutions and other outward disasters to the 
church came substantially to an end; and she 
began once more to go on with her work quietly 
and prosperously. No period, perhaps, furnished 
a richer company of learned and godly divines, 
among whom may be mentioned Sanderson, 
Jeremy Taylor, Barrow, Pearson, and Bull, who 
were worthy successors of Jewel, Hooker, An- 
drewes, and Hammond. 

The peace of the church was again disturbed 
by the efforts of James II to reestablish the 
papal supremacy. His subjects were so generally 
indignant at these efforts that the King was 
driven from his throne (1688). It is calculated 
that at this time nineteen-twentieths of them 
were, at least nominally, adherents of the church. 
William and Mary were declared King and 
Queen. Hence arose the nonjurors — ^bishops and 
others who refused to swear allegiance to the 
new dynasty. The greatest among them were 
Ken and Sancroft. Much controversy ensued; 
but eventually most of the nonjurors returned 
to the church and were reconciled to the suc- 
cession. Sheldon had perhaps greater and more 
uncontrolled power than any who had preceded 
or have followed him in the primacy. He super- 
intended and to a large extent dictated the recon- 
struction of the churches of England, Scotland, 
and Wales, after the Great Pebellion. 

With the formation, in 1698, of the Society for 
Promoting Christian ' ‘n 1701, 

of the Society for the I’ , ■ ■ . 5 Gospel 

in Foreign Parts, and ' 1 ; ■ ■ care of 

Queen Anne, the church began her history in the 
eighteenth century under most favorable circum- 
stances. The clergy attained to an influence 
never before surpassed, their great zeal and dis- 
interestedness contribr.thig in no small measure 
to this result. The advent of George I boded no 
good to the church. Before long, Bishop Head- 
ley’s heterodox writings brought much disquiet 
and harm. They were condemned by Convoca- 
tion, for which act it was summarily prorogued 
— ^to reassemble, without legislative functions, 
only in the middle of the next century — the 
foreign prince’s ministers treating the matter 
as one of a political character. How many evils 
resulted from the long-continued silence of the 
church’s greatest council it is impossible to say, 
but it was a blow from which it took many years 
to recover. Walpole, who was so influential with 
the monarch, encouraged a policy of quietness, 
and, by practically ])rcvcniing the of 

abuses; became a very qinv-tiohable l)i-iv‘racior to 
the church. 

Various causes tended to prevent the fair pros- 
pects that marked the opening of the eighteenth 
century from being realized at its close. Promi- 
nent among these may be mentioned the system 
of pluralities and nonresidence and the abuse of 
patronage. The church was now somewhat in a 
transition state. Not being compelled any longer 
to fight for her very existence and nationality, 
her members fell — ^not unnaturally, perhaps — 
into something like lethargy. From this condi- 
tion she was aroused in the middle of the cen- 
tury by such men of intellectual ability 4s 
Butler, Waterland, Berkeley, Warburton, and 
Conybeare, as also by the saintly life 6f Wilson, 
Bishop of SodoT and Man, and ithe devout writ- 
ings of William Law. Tillotson, although be- 
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longing to the previous century^ was still influ- 
ential through his writings. 

It is not necessary to trace the history, in 
this connection, of what is known as Methodism 
( q.v. ) , but it must be taken into consideration 
in forming a correct idea of the church’s real 
condition at this period. While both John Wes- 
ley and his brother Charles never left the com- 
munion of their mother church, and uttered the 
most severe and solemn denunciations against 
any of their followers who should do so and 
should dare to set up a new organization otitside 
of the church, yet doubtless they would have 
been more enthusiastic churchmen than they 
were (Charles was more consistent than John), 
had there been more sympathetic appreciation of 
their devout aspirations and unselfish labors. 

What is known as the Evangelical school 
arose at the close of the eighteenth century 
and was a dominant factor in the church for 
a full generation. Some of its most famous ad- 
herents were Cecil, Venn, Milner, ISTewton, and 
Simeon. It met an undeniable want and con- 
tributed much to the advantage of the church. 
Ihe Tractarian ( sometimes called, from its 
source, the Oxford) movement — so named from 
the publication from 1833 to 1841 of a series 
of “Tracts for the Times” — did very much to 
arouse the latent energy of the church and to 
prepare her for availing herself of her great 
opportunities. Pusey, Keble, Newman, Williams, 
are names that stand for the restoration of a 
catholic faith not less essential to the church 
than the gospel truths which the others rightly 
magnified. 

The remainder of the nineteenth century was 
filled with events of great interest and impor- 
tance and with characters illustrious for their 
talents and virtues. It is completely covered by 
the reign of Queen Victoria. During the period 
there were constant heated controversies over 
such matters as the Catholic Emancipation Act 
(1827 and later), the disestablishment of the 
Irish church (which went into effect in 1871), 
the removal of disabilities from Jews and athe- 
ists, the Essays and Reviews (containing noth- 
ing particularly new, but attracting wide atten- 
tion becaxise of their distinguished authors), the 
Oorh.M" -Til' »!■. ni .i-j to baptismal regeneration, 
the ■ M'l! i' = of Bishop Colenso for his 

views of the inspiration of Holy Scripture, the 
Public Worship P , ^ * Act (1874), the 

Lincoln Judgment ■ ealinsr with ceremo- 

nial acts in the celebration \ \ ll-d; Commun- 
ion, the unsuccessful attempts to disestablish the 
church in Wales, and religious education in the 

. M, rid schools. The Royal Commission 

■ I I !■ * 111 Discipline, appointed in 1904, 

presented a unanimous report in July, 1906, rec- 
ommending among other things modification of 
the law with a view to greater elasticity; recon- 
stitution of the ecclesiastical courts, with aboli- 
tion of bishop’s veto on prosecutions, and an in- 
crease in the number of bishops. 

In its missionary enterprises of all kinds, in 
its charitable and educational schemes, in the 
multiplication and endowment of new dioceses 
and parishes, and in the development of the 
spiritual side of its life, no period can show 
more zeal and liberality. With all this energy 
there would seem to be a growing charity among 
those that differ honestly from each other. 

That there arc these differences appears fur- 
ther from the existence not only of what are 
.called the High and Low Church parties, but 
Von. VII.~-49 


also of what is known as the Broad Church 
party, the progenitor of which was Samuel Tay- 
lor Coleridge, and which has numbered among 
its members Julius Charles Hare, Whewell, Thirl- 
wall, Arnold, Stanley, Maurice, Kingsley, and 
Robertson. 

Other names — such as Samuel Wilberforee, 
Liddon, Palmer, Church, Christopher Words- 
worth, Lightfoot, Stubbs, Bright, Westcott, Ma- 
gee, Butler, Hook, Burgon, Neale — will recall 
men who, as prelates, preachers, scholars, and 
pastors, have been worthy of the best days of 
the church. 

^ For such an organization as the Church of 
■re is an amazingly small amount of 
law. There is no formal document 
styled constitutions. Of canons — enacted at A’^ari- 
ous periods, many of them before the year 1604 
— ^there are nearly 150. Parliament may, with 
the sanction of the sovereign, impose upon the 
church any law. Convocations (q.v.) are called 
for the purpose of discussing ecclesiastical 
matters and of advising the crown concerning 
them. Their discussions, no matter how influen- 
tial, cannot directly eventuate in law. The dioc- 
esan conferences and synods (the former com- 
posed of elected clergymen and laymen, the latter 
of clergymen alone) may likewise take action 
binding upon the conscience. The houses of lay- 
men seek to give counsel to the convocations m 
matters of practical importance. The Represent- 
ative Church Council, created in 1905, consists 
of three houses, formed by members of the convo- 
cations and houses of laymen of the provinces of 
Canterbury and York. The functions of the 
Church Congress, a wholly unofficial body, are 
confined entirely to the consideration of ecclesi- 
astical topics. 

There are two archbishops (q.v.). The Arch- 
bishop of Canterbury, entitled Primate of All 
England, had under him, in 1914, 59 bishops, 
with 29 dioceses. The Archbishop of York had 
18 bishops, with 10 dioceses. Next in dignity 
to the bishops are the deans and archdeacons 
( q.v. ) . Then follow canons, prebendaides, rec- 
tors, vicars, and curates. The right of presen- 
tation to parochial benefices is almost wholly 
in the hands of certain clerical or lay persons 
or bodies called “patrons” of the “living.” (See 
Patronage, Ecclesiastical.) There are vol- 
untary org.ml/aiions. called church boards or 
parochial councils, who act as advisers and help- 
ers to the clergymen and churchwardens. The 
vestry of each parish is a body whose member- 
ship and meetings are open to all ratepayers, and 
whose functions are largely civil. They have, 
among other things, the settlement of church 
rates, which are voluntary and cannot be re- 
covered by law. 

Because of the existence of large endowments, 
many <■ i 'i’ ■ . 1 ^ d' ■)*■ > are wholly or partially re- 
lieved il,* :!■ I essity of contributing to the 

support of the clergy and are therefore the 
more free to give to other ecclesiastical objects. 
The income for general purposes in 1913 equaled 
£7,900,230. The principal items of receipts were: 
maintenance of church services, £1,628,356; 
church buildings, £1,119,289; foreign missions, 
£933,981 ; maintenance of assistant clergy, 
£863,802; hoine missions, £814,808; support of 
the poor, £455,659; philanthropic work, £609,010. 

As to organized work, there would seem to 
have been but little, outside of the universities 
and schools, until the beginning of the eighteenth 
century. The Society for the Propagation of the 
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Gospel and the Church Missionary Society in- 
clude in their operations almost all the heathen 
parts of Asia and Africa as well as all the colo- 
nies of Great Britain. Provision is regularly 
made, by means of temporary or resident chap- 
lains, for services of the church in many towns 
and villages on the continent of Europe where 
English-speaking people are found in any consid- 
erable numbers. 

In home-mission work the agencies are almost 
countless. The army, the navy, seamen, drunk- 
ards, fallen women, friendless girls and lads, the 
navvies, the hop pickers, the deaf, dumb, and 
blind, the Jews, the waifs and strays and unedu- 
cated — all these and many other classes are pro- 
vided for hy organizations more or less national 
in their character. There exist also orders of a 
semimonastic character composed of men, of 
women, or of both, by means of which much of 
the church’s work is done. Sisterhoods (q.v.), 
of which a number have been formed, were first 
organized in the year 1845, under the direction 
of Dr. Pusey. In 1913 there were in all 14,019 
benefices or cures and about 27,000 clergymen. 
See Anguicaj^ Communion; Eeformation; 
Prayer Book, Common; Bishop; Tithes; Es- 
tablishments, Ecclesiastical; Apostolic Suc- 
cession. 

Bibliography. Haddan and Stubbs, Councils 
and Ecclesiastical Documents (Oxford, 1869— 
71) ; Bright, Early English Church History (ih., 
1888) ; Dixon, History of the Church of England, 
from the Atolition of the Roman Jurisdiction 
(6 Tols,, London, 1877-1902) ; Here, The Church 
in England from William III to Victoria (ib., 
1886-88) ; Wakeman, Introduction to the His- 
tory of the Church of England (ib., 1898) ; Over- 
ton, The English Church in the Nineteenth Cen- 
tury (New York, 1894) ; Stephens and Hunt, 
History of the English Church (9 vols,, ib., 1900-» 
10) ; Hutton, The English Church, 1625—lllIf 
(ib., 1903) ; Newbolt and Stone, Church of Eng- 
land: An Appeal to Facts and Principles (ib., 
1903) ; Noyes, Aspects of Anglicanism (ib., 
1906) ; Ollard and Crosse, Dictionary of English 
Church History (ib., 1913) ; various writers. 
Church Historical Society Papers (ib., 1895— 
1910) ; Worsley, The Theology of the Church of 
England (ib., 1913); and the Official Year-Book 
of the Church of England. 

ENGLAND'S HELICON. An anthology of 
En^ish poems, edited by John Bodenham in 
1600 and rdspiicd in 1812. It contains 150 
poems by the leading writers of the day. 

EN'GLEHEART, George (1752-1829). An 
English miniature painter. He was born at Hew 
and studied under George Barret and Sir Joshua 
Beynolds. He first exhibited at the Academy in 
1773, and between that time and 1813, when he 
retired, he painted about 4853 miniatures. He 
usually painted on ivory, though sometimes he 
used enamel. His miniatures are careful in 
draftsmanship, good in color, and show fine power 
of characterization. In 1790 he was appointed 
miniature painter to King George III, whom he 
portrayed 25 times; and as most of the important 
personages of the court were numbered among 
his sitters, he entered into serious rivalry with 
the famous’ Richard Cosway. He also made 
miniature copies of many of Reynolds’s paint- 
ings. — John Cox Dillman Engleheart (1783- 
1862), his nephew and pupil, was also a popular 
miniature painter until ill health obliged him 
to' retire from the profession in 1828. - A fine 
eollefefeion of the works of both artiste inpln<rIiTifr 
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a miniature of George by himself, 

is in the J. P. Morgan . ■ " , Metropolitan 

Museum, New York). Consult Williamson and 
Engleheart, George Engleheart (London, 1902). 

EN'GLEIVEANN’S TTT^NA. See Peicext 
Pear. 

ENGLER, gn'gler, Edmund Arthur (1856- 
) . An Am erican educator, born in St. Louis, 
Mo. He was educated at Washington Univer- 
sity (A.B., 1876; A.M., 1879; Ph.D., 1892), 
where he was professor of mathematics from 
1881 to 1901, dean of the School of Engineering 
from 1896 to 1901, and secretary and treasurer 
of the university after 1911. Between 1901 and 
1911 he was president of Worcester (Mass.) 
Polytechnic Institute. In 1889 he was a mem- 
ber of the Washington University eclipse expe- 
dition to Norman, Cal. He also served as chair- 
man of juries of awards at the Buffalo Exposi- 
tion in 1901 and at the St. Louis Exposition in 
1904. Prom 1898 to 1901 and in 1912-13 he 
was president of the St. Louis Academy of 
Science. Eds publications consist of many sci- 
entific articles contributed to the magazines. 

ENGLER, ^ng'ler, Heinrich Gustav Adolf 
(1844— ). A <^rman botanist, born at 

Sagan and educated at Breslau. He was profes- 
sor of botany at the University of Kiel from 
1878 to 1884, at Breslau from 1884 to 1889, and 
was appointed in 1889 to the same chair at Ber- 
lin, where he was also made director of the 
Botanical Gardens. His chief botanical interests 
came to be taxonomy (classification) and plant 
geography. In 1881 he became editor of the 
Botamsche JahrhiXcher, which is the leading 
periodical dealing with taxonomy, the history of 
plants, and plant geography. He initiated and 
carried forward successfully several extensive 
publications, viz., Die naturlichen Pfianisenfami- 
Uen (in collaboration with Prantl), a systematic 
presentation of all of the plant genera of the 
world; Das Pflanzenreich, a presentation of all 
of the species of the world: Die Vegetation der 
Erde (in collaboration with Drude), a detailed 
account of the plant geography of different re- 
gions of the world. Perhaps his most notable 
publication is the Syllahus der Pflanmenfamilien, 
in which there is a reorganization of the scheme 
of classifieation. This has been adopted almost 
universally, so that the "Engler sequence” ob- 
tains in almost all manuals of botany. 

ENCKLES, William Morrison (1797-1867). 
An American author, born in Philadelphia, Pa., 
and educated at the University of Pennsylvania. 
In 1818 he became a Presbyterian missionary 
in the Wyoming valley and, after holding a 
pa&torate of 14 years in Philadelphia, in 1834 
became editor of the Presbyterian and in 1838 
editor for the Presbyterian Board of Publication, 
of which he became president in 1863. He was 
moderator of the Presbyterian General Assembly 
in 1840. His works include: Records of the Pres- 
byterian Church (1840); English Martyrology 
(1843) ; and the Bailors’ Companion (1857) and 
the Soldiers’ Poclcetbooh (1861), which attained 
a circulation of 300,000, during the Civil War. 

ENGLEWOOD, en'g’l-wud. A city in Arapa- 
hoe Co., Colo., 6 miles south of Denver, with 
which it is connected by trolley. Tt is in an agri- 
cultural, dairying, and stock-raising region, and 
contains the National Swedish Sanitarium and 
the Molkeray Sanitarium. There are also many 
fine homes. Pop-, 1910, 2983. 

ENGLEWOOD. A city in Bergen Co«, N. J., 

lid.' Tn-TToQ- KTr i-rtr-il i-i# Trt.-w.r.iiTT- 4.1... 



ENGLISCH 


ENGLISH CHANNEL 


765 


Erie Railroad (Map: New Jersey, E 2). It 
lies on the gentle western declivity of the 
Palisades of the Hudson, and is purely resi- 
dential. The city contains a hospital and a pub- 
lic library. The township of Englewood was 
set off from the old township of Hackensack in 
1871. Englewood was incorporated as a city 
in 1895, but the act of incorporation was de- 
clared unconstitutional and it was reincorpo- 
rated in 1899. Pop., 1900, 6253; 1910, 9924; 
1914 (U. S. est.), 11,487. 

EISTGLISCH, gng^lish, Joseph (1835- ). 

An Austrian surgeon, born at Freudenthal, Aus- 
trian Silesia, and educated at the University of 
Vienna. In 1871 he became one of the physi- 
cians in chief at the Rudolf stiftung, Vienna, 
and in 1892 was made professor of surgery at 
the Vienna University. He became a distin- 
guished authority on genitourinary diseases. 
Among his numerous publications on rupture, 
genitourinary diseases, malformation of the sex- 
ual organs, and cognate subjects, are: TJeber 
Ovarialhernien (1871); Zur Radihalhehandlung 
der Eingeweidehrilchp (1878) ; XJeber ahnorme 
Lagerung des Hodens ausserhalb der Bauchhohle 
(1885) ; XJeber angeborene Penisfisteln (1892). 

ENGLISH, Geokge Bethune (1787-1828). 
An American author and adventurer- He was 
born at Cambridge, Mass., graduated at Har- 
vard, became a member of the Boston bar, and 
studied theology. He soon began to doubt the 
truth of Christianity, however, and published in 
1813 The Grounds of Christianity Examined, a 
work favoring Judaism, which called out Edward 
Everett’s D^ence of Christianity (1814). He 
subsequently edited a paper in the West and 
then served in the Mediterranean as a lieuten- 
ant of marines. In 1820 he resigned his com- 
mission to serve under Ismail Pasha iri Egypt, 
and won distinction as an officer of artillery in 
the expedition against Scmnar. He was subse- 
quently agent for' the United States government 
in the Levant, but returned home in 1827. He 
published "Narrative of the Expedition to Don- 
gola and Sennaar (1822). 

ENGLISH, Thomas Dunn (1819-1902). An 
American physician and man of letters, born in 
Philadelphia, Pa. English, whose familjr narne 
is a corruption of Angelos, studied medicine in 
his native city, and graduated at the University 
of Pennsylvania M^ical School in 1839. He 
speedily gave up the practice of medicine for 
law, however, and was admitted to the Philadel- 
phia bar in 1842. In 1844 he embarked in 
journalism in New York and in 1845 established 
the Aristidean. After 1859 he practiced medi- 
cine at Newark, N. J, A Democrat in politics, 
he was a member of the New Jersey Legislature 
in 1863-64 and represented his district for two 
terms (1891-95) in the United States House of 
Representatives. He also gave much attention 
to literature, aside from being a magazine editor 
and journalist. The following are the principal 
titles of hia, works, chiefly novels and poems: 
Zephaniah Doolittle (1838); Walter Woolf e 
(1842); MDCGGXLIV: or. The Power of the 
E.” (1847), a scmipolitical novel: poems 
(1855); Ambrose Fecit: or. The Peer and the 
(1869) ; American RaZZads ( 1SS2) ; Boy^s 
Book of Bdttle Lyrics (1885) : Jacob Schuyler^s 
Millions (1886); Select Poems (1894), ed. by 
his daughter; Fairy Stories and Wonder Tales 
. (1897) ; The TAttle Giant, The Big Dwarf, and 
Two Other Wonder-Ta3.es (1904). He is popu- 
larly known by the Song ‘'Ben Bolt,” published 


in Willis’s New York Mirror in 1843 and never 
highly ranked by him among his poems. As 
set to music by Nelson Kneass, this became 
widely popular in both England and America 
and after a temporary obseurement was later 
revived through its introduction by Du Maurier 
into the novel Trilby (1894). “The Gallows 
Goers,” treating of capital punishment, also had 
wide circulation. 

ENGLISH, William Hayden (1822-96). An 
American politician. He was born at Lexing- 
ton,. Ind.; studied law, and in 1843 was chosen 
clerk of the Indiana House of Representatives. 
He was secretary of the State Constitutional 
Convention which framed the Constitution of 
1850, and in the following year was made 
Speaker of the House under the new Constitu- 
tion. From 1853 until 1861, when he retired 
from active political life, he was a Democratic 
member of the Federal House of Representa- 
tives. His chief title to distinction was his 
unanimous nomination for the Vice-Presidency 
of the United States by the Democratic Na- 
tional Convention, in 1880, on the ticket with 
Gen. Winfield S. Hancock. He is author of the 
congressional measure relative to the admis- 
sion of Kansas as a State, known as the Eng- 
lish Bill. He published The Conquest of the 
Coaintry Northwest of the River Ohio, 1118-83, 
and Life of George Rogers Clark (2 vols., 1896) 
— a somewhat uncritical work which, however, 
contains a mass of valuable material. Consult 
Keyser, The Life of William H. English, the 
Democratie Candidate for Vice-President of the’ 
United States (Philadelphia, 1880). 

ENGLISH CHANNEL (Fr. La Manche, the 
sleeve). A reach of the North Atlantic Ocean 
separating England from France, and commonly 
called The Channel, the most important marine 
thoroughfare in the world (Map: Europe, 0 3). 
It is connected with the North Sea by the Strait 
of Dover, 20 miles wide at its narrowest point. 
From this strait it extends west-southwest for 
280 miles, and joins the Atlantic Ocean at the 
Chops, between the Scilly Isles and Ushant Isle, 
where the breadth is 100 miles. The average 
breadth is 70 miles; the greatest breadth is 140 
miles — from Sidmouth to Saint-Malo. The 
average depth of the eastern half reaches about 
200 feet; at the Strait of Dover the depth 
varies from 6 to 120 feet, while in the western 
half the depth averages about 300 feet, and in 
places even exceeds 500 feet. A coarse gravel 
covers the bottom. The Channel occupies about 
30,000 square miles, and contains the Scilly 
Isles, Channel Islands, Isle of Wight, Ushant 
Isle, and many islets and rocks, especially off 
the coast of Brittany. The Seine is the largest 
river which flows into it. Pilchard, mackerel, 
and other fish, as well as oysters, abound. The 
English coast line, extending from Dover to 
Land’s End, is 390 miles long, and the French, 
extending from Calais to Ushant, 570 miles. 
The chief English seaports on the Channel are 
Falmouth, Plymouth, Southampton, Portsmouth, 
Brighton, Folkestone, and Dover; the chief 
French ports are Cherbourg, Havre, Dieppe, 
Boulogne, and Calais. High tides, with a rise 
of from 37 to 42 feet, prevail on the south 
shore. The phenfomenon of double high water 
is seen between Poole and Southampton, the 
tide coming in first by the Solent, and again 
by Spithcad three hours later. The sea is gen- 
erally rough and unpleasant for travel, owing 
to the contrary currents. Plans for making a 
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continuous connection between London and 
Paris across tlie Cliannel have been numerous; 
the most common include tunneling, bridging, 
and running train ferries. The last tunnel proj- 
ect, in 1907, was opposed by the » i him'-ml. 
The Oceanus Bi'itaivnicus of the Homans, cue 
Channel has been the scene of many important 
historical events, including the destruction of 
the Spanish Armada, the battle of La Hogue, 
the fight between the Kearsarge and the Ala- 
bama, etc. 

ENGLISH COHSTITUTIOlSr. See Pabuia- 

MENT. 

ENGLISH EIALECTS. See English Lan- 
guage; Scottish Language and Litebature. 

EH^GLISHEEY, or EHGLESCHEBIE. The 
fact of being an Englishman, and not a Dane. 
The term refers to the curious exemption of a 
community in which an Englishman was found 
secretly slain, from the burden of making^ satis- 
faction for the murder. This ancient principle 
of the liability of the family, or mark, for the 
deeds of violence of its members is said by early 
English writers to have been introduced into 
England by Canute, the Dane (1015 a.d.). 
Probably it had long existed, and had become 
nearly obsolete by his time, but was revived by 
him as a measure for the protection of his own 
followers from native violence- The commu- 
nity indicted of the crime might make a ^‘present- 
ment of Englishery" — i.e., might set up a formal 
plea that the victim of the crime was an Eng- 
lishman; which being established to the satis- 
faction of the court, the matter was left to the 
local law and the community was discharged of 
its indictment. The practice was maintained 
for many years after the reason for it had passed 
away, and it was not till the twenty-first year 
of Edward III (1348) that presentment of En- 
glishery was abolished by act of Parliament. 
Consult Stephen, History of the Criminal Law 
of England (London, 1883). 

EHGEISH BLAEBOR. An important har- 
bor on the south coast of Antigua, West Indies, 
one mile from Falmouth. It is the site of a 
British naval station, and has a good harbor. 

EHGIilSH HORN. The cor anglais (q.v.). 
See Plate of Musical Instruments. 

ENGLISH LAND. See English Pale. 

ENGLISH LANGUAGE. The chief medium 
of communication in the British Empire and 
the United States. It is the language used 
originally by the Teutonic tribes that invaded 
the island of Britain during the latter half of 
the fifth century. It belongs historically to 
the western branch of the Teutonic lan^ages 
(q.v.) and to the Low German subdivision of 
that branch, being most closely allied to the 
Frisian (q.v.). In spite of the composite char- 
acter of its vocabulary, less than one-third of 
which is native, modern English is still an es- 
sentially Germanic language — ^the real nature 
of a language ' *■ ’ ■ • ot by its vocabu- 
lary, but by ■ ■ ■■ . structure. The 

grammatical forms of English, its verbal sys- 
tem, the declension of its nouns and pronouns, 
the comparison of its adjectives and most of 
its purely relational words, such as simple ad* 
verbs, prepositions, and conjunctions, are, na- 
tive. All the numerals, too, Except second and 
those above a thousand, have always been in 
the language. The changes that have taken 
place in English grammar have been due to 
the leveling of old inflections, not to the in- 
troduction of new ones. 


In tracing the growth of the English language, 
the history is usually divided into three leading 
periods: The * ■ ' ^ period (449 a.d. to 
1100 A.D.), th -Dnglish (1100-1500), 

and the Modern English period (1500 to the 
present time). But the name of the first period 
is now criticized by an * ■ her of 

scholars, who affirm, not . ■ ■ . ‘ ■ that 

English was always English, and never Anglo- 
Saxon; that the fact that it was inflected in 
the period before the Norman Conquest, and lost 
most of its inflections in later times, is no 
reason for speaking of it as if it were two 
different languages; and that we have no -war- 
rant in the usage of the inflected period for 
calling our forefathers or their speech anything 
but English. The term Anglo-Saxon did not 
come into use until in the seventeenth century, 
at the time of the revival of an interest in our 
earliest literature, so that the word is not only 
misleading, but has not even the merit of an- 
tiquity. The term Old English, furthermore, 
is in keeping with the classification of the other 
Germanic languages. But as the term Anglo- 
Saxon has been so long in common use and is 
clearly understood by all readers, whereas the 
more exact term Old English is sometimes in- 
correctly applied to later periods, possible con- 
fusion is avoided by retaining the first. 

As early as the fifth century, Teutonic in- 
vaders from the Continent set-fcled in Britain 
and drove the original Celtic-speaking inhabit- 
ants to the north and west of the island; so 
that before the battle of Hastings (1066) the 
tongue of the conquerors had been spoken in 
England for at least six hundred years. The 
final absorption, after numerous conflicts, by 
the kings of Wessex, or of the West Saxons, of 
the various states of the “Heptarchy, in the 
ninth century, went far to make the ruling 
speech of the land identical with that of Berk- 
shire and Hants, the recognized centre of the 
predominant sept. The use, besides, of this 
southern, speech as the chief instrument of 
literary communication was permanently con- 
firmed by the influence of King Alfred, a native 
of Berks. Few existing monuments of the lan- 
guage remain that permit us to go further back 
than the time of this literary mo-narch; yet, 
from the writings of Caedmon, who was a North- 
Anglian, and a few ecclesiastical manuscripts 
from the Kingdom of Northumbria, which ex- 
tended from the Humber to the Firth of Forth, 
it has been generally concluded that at least 
two principal dialects must have been used in 
the island — a northerr , i i u li fL r'g Mercian and 
Northumbrian, and a -('Uihini, including Kent- 
ish and West Saxon. The northern, or Anglian, 
was to some extent marked by Scandinavian 
features. This is not at all surprising if we 
admit that the Angles came from that corner of 
Schleswig still called Angeln, or indeed from any 
region north of the Elbe, aside from the influ- 
ence of the Danes. It should be noted, too, that 
many works that are known to us in a West 
Saxon form were originally written in Northum- 
brian, as Beowulf and Bede’s translation of the 
Ecclesiastical History of Britain, . It was the 
custom of mediaeval scribes to use their own 
dialect in copying works from another. 

It is important to notice here that neither the 
Anglian nor the Saxon borrowed much from the 
language of the conquered Britons. The largest 
single class of Celtic words in Anglo-Saxon is in 
connection with geographical names, such as 
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Aberdeen, mouth of the Dee, Inchcape, island 
cape, and hill, meaning church, in Kildare. Only 
10 common nouns borrowed from Celtic in Anglo- 
Saxon are given by Skeat {Pri/nciples of English 
Etymology), among these being bannock, cart, 
down, mattock. It is possible, however, that 
other Celtic words were in use that have not 
been preserved in literature; but most of those 
of Welsh, Gaelic, or Irish origin that are found 
in modern English are comparatively recent bor- 
rowings. Very few, in fact, go back as far as 
the Middle English period. A few Latin words 
were evidently introduced through the Celtic. 
Some of these are geographical names, having 
dilferent forms of the word castra, camp, as the 
last part; among the others may be noted lake, 
mount, street, wine. A few Latin words were 
brought to Britain from the Continent, where the 
Teutons had already come into contact with Ro- 
man culture. It may be inferred that all Latin 
derivatives found in Anglo-Saxon and in other 
early Germanic languages are preinsular. Among 
these have been suggested chalk, coulter, mint. 
But by far the largest borrowing of Latin words 
during the Anglo-Saxon period came as a result 
of the introduction of Christianity in Kent in 
597. Not only ecclesiastical words directly con- 
nected with the new faith, but many general 
words found their way into the language. The 
total number of Latin words introduced at this 
time is estimated by Skeat at 140. From among 
these may be taken the following examples: 
altar, mass, priest, psalm, temple, kitchen, palm, 
pear, tunic. It should be noted that several of 
these words are of Greek origin. Not a few 
Scandinavian words were borrowed, mainly as 
a result of the Danish invasions. Several of 
these occur for the first time in the accounts of 
the engagements between the English and the 
Danes given in the AnglchSacoon Chronicle. Thus 
earl, first applied only to Danish leaders, later 
took the place of the English alderman. Other 
words are husband, knife, take, window. Great 
difficulty is often experienced in determining the 
Scandinavian element in Anglo-Saxon, owing to 
the close resemblance between Northumbrian and 
Norse. 

The early part of the Middle English period, 
sometimes called Semi-Saxon, is a period of 
transition, and, like every transition era, it is 
marked by confusion. The absence of any recog- 
nized standard dialect added greatly to the con- 
fusion. The monks of the time, accustomed to 
the use of mediaeval Latin, had in a great meas- 
ure forgotten the grammar of their native lan- 
guage and, when they attempted to write it, did 
so very badly. The Chronicle, which in its latest 
forms comes down to 1154, and Layamon’s Brut, 
written about 1190 or 1200, exhibit traces of the 
breaking up of the grammar. During the Middle 
English period all the important changes took 
place that resulted in transforming English from 
a highly inflected into a practically uninflected 
language. It should be remembered, however, 
that the tendency of English to substitute an 
analytical for a synthetical structure, i.e., to 
indicate syntactical ■ ’ use of par- 
ticles and by the ; ■ ■ ' ■ in the sen- 

tence, is not peculiar to our language. Among 
the Scandinavian languages, Danish and Swedish 
beloM now to about the same stage as English, 
and Dutch is no less distinctly analytical. Ger- 
man, on the other hand, is still a highly inflected 
language. Beginning with the noun in English, 
we find that as early as 1200 the three or four 


eases in the singular had been reduced to two 
in the majority of nouns, and that in the plural 
the common form in es had been adopted. Dur- 
ing the latter part of the period almost all nouns 
were declined in practically their present man- 
ner. The apostrophe in the genitive singular 
was introduced to indicate the original e of the 
ending, and it was later extended to the plural. 
The simplification of the declension of the nouai 
was effected by two principles — O'ne phonetic, the 
weakening of all the vowels of the endings to e 
and the dropping of final n, which reduced all 
vowel endings to the one form; the other logical, 
the principle of analogy, by which the various 
declensions of Anglo-Saxon were reduced to the 
most prominent one, the strong masculine end- 
ing in the plural in as, later weakened to es. 
Only one original weak plural, oxen, has sur- 
vived in Modem English, kine and brethren being 
later formations. Several representatives of the 
so-called mutation class, or nouns showing a 
modification of the root vowel in the plural, as 
man, men, foot, feet, are still found, and there 
are also a few nouns having the same form in 
the plural as in the singular, as deer, survivals 
of j^nglo -Saxon neuters. Along with the leveling 
of inflections there has been a change from the 
grammatical to the natural gender. This was a 
necessary result of the loss of distinctive inflec- 
tional endings. In the adjective there has been 
a complete loss of inflections, since comparison 
belongs, not to inflection, but to composition. 
In this respect English has gone further than 
Danish, in which a distinctive form has been 
retained for the definite and the plural. The 
definite form of the adjective is still used by 
Chaucer. In the declension of the pronoun the 
dual number has been lo-st, and the dative and 
accusative have been reduced to a common form, 
derived in most instances from the dative. One 
entirely new form, its, has been developed in 
the seventeenth century, the original genitive 
being his, which is the only form used in the 
King James translation of the Bible. The rela- 
tives who, which, that, were introduced in the 
Middle English period, and the plural of the 
demonstrative they was substituted for the 
original plural hi of the third personal pronoun. 
In the conjugation of the verb the principal 
change has been in the loss of about two-thirds 
of the strong class, most of them passing over 
to the weak conjugation. With a very few ex- 
ceptions all verbs borrowed from foreign lan- 
guages during the Middle and Modern periods 
are weak. This tendency is the result of analogy. 
The conjugation has also been greatly simplified 
by the loss of endings and the use of a common 
form for the singular and plural of strong verbs. 

It will be seen from this brief survey that 
Modern English, although it has greatly simpli- 
fied its inflection, is not a wholly analytical 
language. In the nouns the process has been 
carried further than in the pronouns, since in 
the former the relation of subject and object is 
determined wholly by position, while in the 
latter there is in most cases a distinct form for 
each. That there is a tendency, especially in the 
speech of the uneducated, to disregard this dis- 
tinction in the pronoun is clearly shown by such 
idioms as ^‘Who are you talking to?” ''between 
you and I.” The solecisms, "you was,” "they 
was,” indicate a similar tendency in the verb. 

Turning now to the foreign element in the 
vocabulary of Middle and Modern English, we 
should take care to distinguish between the Nor- 
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man French -words introduced during the former, 
and the Parisian or standard French words intro- 
duced during the latter, period. As Skeat truly 
states {Principles of English Etymology, part 
ii) ; “Hundreds of words of Anglo-French ori- 
gin, owing to their early introduction into the 
language, and the thoroughness with which they 
have been incorporated in it, have quite as strong 
a claim to our attention, and are found in prac- 
tice to be quite as useful in their way as are 
those of truly native origin.” (See 
Feench. ) The presence of French is very notice- 
able in -the poetry of Chaucer and Gower; but 
there is no ground for the statement that these 
writers corrupted the language by a large admix- 
ture of novel French words. 

We may here notice the question which has 
often been asked: “Which of the early dialects 
spoken in England is the origin of the form now 
used?” We have seen that in the Anglo-Saxon 
period two were used for literary purposes — a 
Northern, or Anglian, and a Southern, or Saxon. 
In the period, however, succeeding the Norman 
Conquest, and more especially after 1250, we 
find not two, but three dialects: a Northern, a 
Midland, and a Southern. During the fourteenth 
century circumstances gave prominence to the 
Midland counties, in which arose the great uni- 
versities, the rich monasteries, and many other 
religious foundations. One of its subdivisions, 
the East Midland, was the dialect in which Wic- 
lif, Gower, and, above all, Chaucer wrote. It 
had then become the speech of the metropolis 
and had probably forced its way south of the 
Thames into Kent and Surrey. All these cir- 
cumstances, combined with the fact that the 
Midland avoided the extremes of the Northern 
on the one hand and of the Southern on the other 
— that it was, in fact, a sort of compromise — 
gave to the East Midland a (omrn*Pvllijg position 
and made it the parent of Lhe T^todvrii English 
literary language. But while the East Midland 
came to be regarded as the .standard English 
speech, the other dialects continued to exist and 
are in use at the present day; and a nucleus of 
new dialects, based upon several of the parent 
dialects, but j:'\‘'du,iny d-iparting from them, has 
developed in i ' ‘ • I • : 1 1 * ' States. ( See Ameei- 
CANISMS.) Although all Anglo-Saxons write 
practically the same form of English, in their 
everyday speech they show differences of pro- 
nunciation and of vocabulary that are very 
marked. In English there is no standard of pro- 
nunciation such as is given in French by the 
French Academy. 

During the Modern period of English the most 
decided change in -the language has been in con- 
nection with the vocabulary. Ever since the 
beginning of this period the language has bor- 
rowed freely from many foreign sources. As a 
result of the influence of the Italian Renais- 
sance at the beginning of the sixteenth century, 
many Italian words were introduced, and in spite 
of Ascham’s dislike of them they increased rap- 
idly. Contact with Spain on the Western Con- 
tinent led to the borrowing of many Spanish 
words, and the commercial relations with Hol- 
land are responsible for the introduction of not 
a few Dutch words, especially maritime terms. 
In the seventeenth century political and liter- 
ary connections with France helped to augment 
the French element, which has become extreniely 
abundant, and tbe advances of science have 'cre- 
ated an immense number of classical -terms, 
either borrowed or formed from the Batin and 
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Greek. Wherever Englishmen have gone they 
have absorbed into their language words describ- 
ing local objects and ideas. The British con- 
quest of India has brought in such words as 
tangle, chintz, loot, mahout; the war in South 
Africa has Anglicized some Dutch words, as treh, 
outlander ; commercial relations with China have 
given Chinese words, as china and the names for 
the different kinds of tea. Of especial interest 
is the large class of Indian words, brought from 
North and South America, borrowed either di- 
rectly or through the Spanish or Portuguese. 
Many of these come -under the head of “Ameri- 
canisms.” During the four centuries of the 
Modern period the English vocabulary has 
gradually assumed the composite character which 
is one of its most striking features. All the 
Germanic language-, indeed, show a marked 
tendency to assimilate foreign words. The only 
point of inferiority that the modern English vo- 
cabulary shows as compared with the vocabulary 
of the oldest period is in the power to form self- 
explaining compounds, in which Anglo-Saxon 
was as rich as modern German. This inferiority 
of modern English is not so great, however, as 
would appear, since many words that are really 
compounds are written as separate words, as 
insurance company, life insurance. Many writers 
have at different times deplored the cosmopoli- 
tan character of the English vocabulary and 
have urged the exclusive use of native words 
in all possible cases. This extreme purism, 
however, ignores entirely the value of a varied 
vocabulary for purposes of literary expression, 
without which the language of Shakespeare and 
Milton would lack much of its beauty and force. 
The wise man selects from this rich treasury of 
words those that best express his thoughts. 
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English Language, rev. ed. (New York, 1894), 
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f ; ■ ■ on Historical Principles (3d ed., 
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Phonetic Dictionary of the English Language 
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dictionaries of the modern period, see Dic- 
tionary. 

ENGLISH LITERATURE. The literature 
produced by the English people, amid the varied 
course of their national development, and in 
the vernacular tongue, whether purely Teutonic, 
or the fusion of that element with the Norman- 
French, or the splendid and highly organized 
language, rich in its double inheritance, which 
modern times have raised to such a pitch of 
power, flexibility, and grace. It must be treated 
as substantially one under all these various 
aspects, though its begiimings are to its present 
maturity as the weakness of an infant to the 
rich endowment of a full-grown man. On the 
other hand, for convenience, if for no radical or 
logical distinction, the literature produced in 
practically the same language by daughter peo- 
ples across the seas will not come into this sur- 
vey. Nor will the method of treatment followed 
here allow an 3 i>hing like a complete enumera- 
tion of the authors who have adorned one period 
or another; it is considered, for the present 
purpose, of far greater importance to show tend- 
encies and trace the outline of gradual develop- 
ment. Upon this principle, consequently, not 
upon any attempt at appraisal of absolute 
values, will be based the proportion of space 
allotted to the writers for a discussion of whose 
work there is room. We need not consider here 
the songs of the British bards, whose race and 
language were driven into the outlying hill 
countries by the Teutonic invasion, and who, 
save in the one notable instance of their con- 
tribution to the Arthurian legend, gave practi- 
cally nothing to the literature now under dis- 
cussion. By the terms of our definition we are 
also dispensed from dwelling on the work pro- 
duced in Latin, the common language of scholars,” 
before and after the Norman Conquest. 

The development of early English poetry on its 
external side was not unlike that of correspond- 
ing poetry elsewhere. It was the one intel- 
lectual amusement of a race of hardy fighters 
and hunters. They gathered in the long winter 
evenings about the fire, to listen to tales of the 
adventures which had come to other men like 
themselves. As on the Continent, there were 
two classes of singers — the scop, the real poet 
(maker, French trouvbre), who took the raw 
material of history or legend and shaped it into 
more or less artistic form; and the gl6oman, 
who, like the Greek rlxapsodist or the French 
jongleur, simply sang from place to place what 
he had learned from others. From these lays 
sprang the most important relic of the poetry of 
the pagan period, the epic of Beowulf, which, 
although the ' only extant manuscript is of the 
tenth century, goes back for its inspiration and 
its subject to the sixth, and is therefore conti- 
nental in its origin. It is impressive in its 
movement and imagery and possesses the dig- 
nity, if not the fullness, of the epic. Three other 
fragments from this period are of considerable 
interest — Widsith, or the Wanderer, probably 
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tlie oldest of all; Waldherej and The Fight at 
Finns'burg. llie characteristic of this early 
verse is its sombre grimness, and its picture of 
a life of constant combat, either with savage hu- 
man foes or with nature in its sterner aspects, 
overshadowed by the approach of inevitable 
destiny. 

But this fierce and gloomy tone was modified 
by the introduction of the gentler spirit of 
Christianity from Rome and from Ireland. The 
poetry written under this new influence, whose 
remains cluster about the ill-defined personali- 
ties of Caedmon and Cynewulf, finds a reason for 
a more cheerful view of life in the replacing of 
Fate by an all-loving and . “^ather. For 

its subjects it turns now t > i and to the 

legends of the saints; though even in these, as in 
Judith, e.g., the old savage joy in “goodly fight'" 
still comes out. A few short poems^ of a lyrical 
or lyrico-dramatic nature are of still wider in- 
terest, as connecting the work of these early 
singers definitely with the far-away Tennyson 
and Shelley. The tenderness and grace of The 
Lover^s Message and The WandeTer remind us 
to take aceoimt of an imponderable but real ad- 
mixture of Celtic elements in the people from 
whom they proceeded. 

Prose grew up under Alfred (848— 900) after 
he had set up a bulwark against barbarian in- 
vasion. Like most early prose, it is written for 
practical purposes — ^to convey instruction either 
in the truths of religion or in the facts of his- 
tory. He translated from Latin the treatise of 
Boethius, On the Consolation of Philosophy, one 
of the favorite nhilo-ophical works of the Middle 
Ages; the Venerable Bede's Ecclesiastical His- 
tory, the best historical work that England had 
yet produced; the History of the World, by 
Orosius, then considered a standard authority; 
and the Pastoral Care of St. Gregory the Great. 
More important still is the expansion under 
his direction of the meagre records of the 
monasteries into a clear and connected narra- 
tive, the Anglo-Eaxon Chronicle, which con- 
tinued without a break for two generations after 
the Conquest. The name of .^Elfric (c.950— 
1021 ) must be mentioned as that of a man who 
showed signs of a real literary spirit in the ser- 
mons, which are his principal work. But the 
narrow and somewhat monotonous feeling of the 
Anglo-Saxon race could not have continued to 
evolve into a really great literature without pre- 
cisely such an admixture of other elements as 
was to follow the Conquest and the resultant 
fusion of the two nationalities. 

While the process was going on, classical and 
theological learning made considerable progress. 
Monasteries were busy, and the English universi- 
ties had begun to crystallize around their orig- 
inal small nucleus. Lanfranc (1005-89) and 
Anselm (1033-1109), Alexander of Hales 
(7-1245) and Buns Scotus ( ?1265— ?1308) , 
attained eminence in speculative philosophy; but 
they wrote in Latin, as did the historians of the 
same period, of whom the chief were William 
of Malmesbury ( 1090- ? 1143/), Geoffrey of Mon- 
mouth ( 71100-71154) , Giraldus Cambrensis 
( ?1I46-?1220) , and Matthew of Paris ( ?1200— 
59). The English tongue was undergoing such 
serious grammatical and phonetic changes as to 
unfit it for a vehicle of literary expression. The 
first indication of »'v‘vi\ ing I'f" i- r''*e appearance 
of Layamon's Brut jn-^i jn't< r 1200. Influenced 
by the mass of French romance, he essayed for 
the first time to give his own language something 


of the same character, and his position in the 
development of the Arthurian legend is of no 
small importance. After he had shown the way, 
numbers of English romances appeared, mostly 
translated or adapted from the French, though 
one of the most charming. Sir Gawayne and the 
Green Knight, is of native workmanship. 

Besides the necessary delay in the interfusion 
of the two languages, there was also a question 
for the poets to settle as to which of two widely 
different verse forms should prevail. Saxon 
poetry had been based upon alliteration and ac- 
cent; with its varying length of line, it was 
loose and flexible in structure. The^ French 
verse, on the other hand, depended for its effect 
upon rhyme and upon uniform line length and 
was thus exact and measured. The latter finally 
prevailed, after a period of great confusion ; 
alliteration, as a rule, was dropped, to be used 
later only as an occasional ornament by masters 
of effect like Swinburne; while accent could no 
longer wander at will when the French prosody 
kept watch over it. 

By the time that the language and its literary 
forms had accomplished their union, the life of 
the people also had completed a similar process. 
It was no longer Saxon here and Norman there, 
hut was beginning to stand out as a new, inde- 
pendent, and finely molded nationality. For- 
tunately a great poet was ready to 'seize and fix 
on a broad canvas the varying hues of this full 
and brilliant life. Characteristically Chaucer 
(1340-1400) began by going to school to the 
French trouvbres and to the later allegorical 
school of which the epoch-making Roman de la 
Rose is the typical work; then he went to Italy, 
where the sun of the Renaissance, not yet risen 
in England, was already calling to life manifold 
forms of intellectual and artistic activity ; 
Dante, Petrarch, and Boccaccio stimulated him 
to rival their own productions and taught him 
to venerate the great masters of the^ classical 
ages. But his French and Italian periods were 
only periods of apprenticeship. When he had 
learned his trade, he threw aside imitation and 
stood forth boldly as an English poet — a finished 
artist in technical niceties as well as a great 
creator, who gave the final touch to the various 
literary forms which he found in cultivation, 
and drew from his ripe knowledge of men and 
things the power to stir the springs both of 
laughter and of tears as no one had done before 
him. 

Chaucer and Gower (1325-1408) represent life 
from the aristocratic point of view, the former 
writing as an easy-going courtier, who simply 
ignores social questions, while the latter is con- 
scious of their insurgence and stands stoutly 
for the old order against all tentative reforms. 
The other great names of the fourteenth century 
speak for the people and to the people. Lang- 
land — from whom analytical criticism has taken 
a part of Piers Plowman, long attributed to him 
alone — is of them; as he lies on the fair 
green expanse of Malvern Hills in the calm May 
sunshine, his heart is full of the paradoxes, the 
injustice, the unhappiness of the time, and he 
reasons out, through successive continuations 
and recastings of his work, a panacea for the 
ills of his generation. This, like the work of 
Wiclif (c.1320-84), is in the main religious-- 
In an age when so many things conspired to 
make the life of the common people hard — 
taxation by the government for the endless drain 
of the French wars, oppression by the land- 
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lords, pestilence, storm — men’s minds turned in- 
evitably to the consolation of a world where 
inequalities should be redressed and sorrows 
comforted. The vision shines more and more 
clearly upon Langland’s sight the more he pon- 
ders : Piers Plowman rises from a simple, honest 
tiller of the soil until he takes on the very 
lineaments of the incarnate Conqueror of death 
and hell. His thought has in many aspects a 
peculiarly modern tone — it is Carlyle who will 
take it up and reecho it — but in the structure of 
his verse he clings to the old rough alliterative 
form of the native English poetry, which, while 
it no doubt made a more direct appeal to his 
popular audience at the moment, unfitted him 
to have an influence upon the development of 
later poetry, now definitely committed through 
Chaucer to the assimilation of French forms. 
Wielif, though the movement which we connect 
with his name was a university movement, ap- 
pealed in the same way directly to the masses. 
This is not the place to discuss the ejffeet or 
the justice of his crusade against the ecclesi- 
astical system of his time; but by his translation 
of the Bible into the tongue of the plain people, 
and by the tracts which he wrote in homely, 
vigorous English, he affected in no small degree 
the development of the language. His Bible, 
in the various stages of its revision, exemplifies 
the final crystallization of a really English style, 
which at the same time, by its wide currency, it 
did more than any other book to fix and render 
uniform. 

From this period until the Benaissance had 
tardily begun its work in England, there was 
little creative or really significant work. Lyd- 
gate and Occleve and James I of Scotland (the 
source of whose education entitles us to include 
him among English poets) were content to catch 
the trick of Chaucer’s style and to name him and 
Gower as their avowed masters. Prose, how- 
ever, in this as in all literatures later in its de- 
velopment than verse, began to take shape which 
is worthy of more than a passing notice. Though 
the universal employment of Latin as the lan- 
guage of scholars discouraged attempts to write 
serious English prose, yet the appeal of Wiclif’s 
pamphlets and Reginald Pecock’s Mepressor of 
Overmuch Blaming of the Clergy to a popular 
audience brought it into the controversies of the 
time; and in lighter literature the Voiage and 
Travaile of Sir John Maundcville showed what 
could be done with it. This lesson was learned 
by Sir Thomas Malory, a greater master of 
style than the anonymous translator of that 
marvelous traveler’s tale. The rhythm of his 
prose is at once stately and beautiful, simple 
and natural; and his Morte Arthur is the 
happiest thing in the whole of English fifteenth- 
century literature. That book, which Caxton 
printed in 1485, is intrinsically of high literary 
quality and is memorable, too, for the place it 
holds in the history of English fiction and for 
its long and potent influence upon English poetry 
to 'f ennyson and beyond. 

In that very year Henry VII came to the 
throne, and the country, so long distracted by 
internecine warfare, had rest and leisure to think 
of intellectual culture. At last the “new learn- 
ing” crossed the Channel and found a home in 
lilngland. Grocyn ( ?1446-1519) and Linacre 
( ?1460~1524) and their fellows were hnsj with 
their Greek manuscripts- Erasmus, the greatest 
scholar of the time, came to England, and with 
Colet (C.1467--1519) and More (1478-1535) dis- 


cussed the great problems of church and state 
in a temper of hopeful idealism. But More and 
Roger Ascham (1515-68) were under the spell 
of classical authority, and the latter actually 
apologizes for using the clumsy English tongue. 
They wrote for the cultivated classes; but at 
the same time a popular literature was growing 
up around the Reformation movement, typified 
in the racy, idiomatic English of Latimer’s ser- 
mons. Its simple directness was partly the 
fruit of his acquaintance with Tyndale and 
Cover dale’s vigorous and happy translation 
(1525-35) of the Scriptures, a monument of 
pure Anglo-Saxon speech scarcely tinged with 
Latinism. The English Prayer Book, which, 
like the Bible, has done much to mold the 
speech of later generations, was a compromise 
in language as in doctrines; one of the most 
characteristic features of its style is the fre- 
quent recurrence of pairs of synonyms — “ac- 
knowledge and confess,” “'dissemble nor cloke” 
— ^to appeal alike to the lovers of the sonorous 
Latin and to the plain, unlettered folk. 

The time was at last ripe for England to show 
the results of long and patient study and as- 
similation of good models, both classical and 
Italian. A year before Elizabeth came to the 
throne, these results were put forth in the 
publication of TotteVs Miscellany (1557), a col- 
lection of songs and sonnets, many of them no 
doubt written much earlier and, according to the 
fashion of the time, circulated in manuscript 
until that date. The two chief contributors 
were Henry Howard, Earl of Surrey, who had 
closed a brilliant life on the block 10 years be- 
fore, and Sir Thomas Wyatt, who, like Chaucer, 
had visited France and Italy on diplomatic mis- 
sions. Their matter was not so significant as 
their manner; their great service was the en- 
riching of English poetry by the importation 
of foreign forms to relieve the monotony into 
which it had fallen. To Surrey it owes its most 
l^owerful and characteristic form, blank verse, 
and to Wyatt the sonnet, adapted hy his happy 
intuition to the form in which Shakespeare uses 
it. Yet although they and Sackville showed 
taste and judgment in the use of their chosen 
tools, there was as yet little promise of the 
glorious efflorescence that was to follow. Lyly’s 
refined and elegant artificiality, which has given 
the language a new word, and Sidney’s charm- 
ing work, which rises at times to^ a dignity 
above that of the experiments of a highly culti- 
vated amateur, are not enough to turn the scale. 

Yet, before we pass on to consider the drama 
in this period (for its earlier history, see 
Drama; Mystery; Miracee Play; Morality), 
there is one name which must be set, in the non- 
dramatic literature of the time, in a position 
comparable only with Shakespeare’s, and one 
work which more fully than any other in Eng- 
lish sums up the manifold effects of the Renais- 
sance. Let Spenser be, as Lamb called him, the 
poet’s poet; grant that he will never take hold 
of the great popular mass, of whose common 
life he is so wholly careless; he is yet one of 
the immortals, and it is to a world beyond space 
and time that he introduces us in The Faerie 
Queene (1590-96). A Puritan by conviction, 
though fortunately a Puritan born before his 
party thought it necessary to war upon every- 
thing that was beautiful, he has a moral pur- 
pose in his writing, and an allegory lies in wait 
for us as we wander through his enchanted land. 
We may elude it, however, and merely note that 
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the moral seriousness which lies at the root of 
the poem differentiates Spenser entirely from his 
Italian model, Ariosto, to whom he owes so 
much in form. But his style is richer and more 
elaborate than his master’s; he builds up, on 
the suggestion of the Italian ottava n.ma, the 
more complex and effective stanza which goes by 
his name. His childlike delight in the world of 
sense, which, with all the marvelous resources 
of his imagery and his music, he strives to make 
us share, is touched at times by that note of 
melancholy so common and so significant in the 
Renaissance writers who stop to think of the 
shortness and uncertainty of that human life on 
which they concentrate their highest powers. 
Among the other poets of the time,^ Chapman 
must have a word of commendation, if only for 
his great translation of Homer, in which, for 
the Iliad, he employed what is probably the most 
successful metre in English — ^the swinging “four- 
teener” of the old ballads. 

The causes for the phenomenal, one may say 
unparalleled, outburst of great literature which 
distinguishes the age of Elizabeth are many and 
varied. It was not only that the sunlight of the 
Re^aissanee, whose rays had been long in reach- 
ing England, now shone in all its radiance there; 
nor that the invention of printing had made it 
possible to circulate books by the thousand and 
raised the gains of authors to a point where they 
tempted new men into the field; nor that the 
personality of the Queen, exalted by the hyper- 
boles of poets, formed a focus for their enthusi- 
asm, while her gracious patronage of every art 
encouraged them to do their best. There was 
also the life and death struggle with Spain, 
which called out all that was highest and noblest 
in the hearts of patriotic Englishmen at the 
same time that domestic controversies sharpened 
their wits to do their best for the side they had 
espoused. There was the rise of the new middle 
class to increase the number of both authors 
and readers. And the discoveries of strange, 
half-fabulous lands beyond the seas seemed a 
fit pendant to the conquest of whole new prov- 
inces of ■ ■' J ■ d spurred men’s minds on to 
explore ■ . ■ • regions of the knowable 
and the thinkable. 

The drama, whose very nature appealed to 
that age of stir and vigorous action, was natu- 
rally the form that expressed its spirit best, 
aside from the fact that a century of printing 
had not yet made reading the daily habit of 
every man. And since the drama was to be the 
characteristic literary form of the period, it 
was most fortunate that it escaped the snares 
set for it by some of its earliest formal prac- 
titioners in England. With the enthusiasm of 
Renaissance scholars for the work of the an- 
cients, they insisted that the English drama 
should be modeled strictly upon ii= Uoniiiri pre- 
decessor; Seneca was to be the standard of 
tragedy, and Terence, who had preserved a sort 
of charmed life all through the Dark Ages, of 
comedy. The academic school of s':',- 

strove hard to enforce this model up ■ ‘ \ 'I i » 
fellows, aided by Sir Philip Sidney’s vigorous 
blows in his Defence of Poesie (1579). The 
effort was not without its good results in the 
direction of imposing care for structure and 
checking too loose imagination ; but that it failed 
was an inestimable advantage to the growth of 
the literature which is our pride. Marlowe and 
^akespeare, the young Davids of the day, tried 
tile armo^ of Saul before they went out to the 


battle, then wisely laid it off. Across the Chan- 
nel Malherbe and other literary dictators were 
able to enforce their canons, with the result that 
French classical tragedy, stately and finished as 
it is, has never been a living thing,^ able to thrill 
and dominate the nation, because it has always 
been alien from the nation’s life. 

Saekville and Norton, with their G-orhoduc 
(1561), are enshrined in a special place of honor 
by historians of literary development; the first 
English tragedy is a noteworthy event. But to 
Marlowe (1564-93) belongs a much more sig- 
nificant mention. It is he who first showed the 
way to the construction of a true English drama, 
first exemplified a unity more potent than the 
artificial conventions of classicism — that which 
centres around the development of one mighty 
character and his deeds. It was he who, though 
the iambic pentameter was not new to English 
verse, is yet really the creator of the “mighty 
line” which became recognized^ as the regular 
medium for serious drama and in Milton’s skill- 
ful hands became even mightier and more per- 
fect. He, like his own Faustus,^ “sums up for 
us the Renaissance passion for life, sleepless in 
its search, and daring in its grasp after the 
infinite in power, in knowledge, and^ in pleasure,” 
and the career which ended so miserably in a 
tavern brawl, after less than 30 years, was yet 
full of splendid achievement. 

The place of Shakespeare (1564-1616) in a 
survey of tliis kind must be in exact dispropor- 
tion to his absolute greatness. Precisely be- 
cause of the towering command of that great- 
ness, because “he was not of an age, but for 
all time,” he has less to do with the general 
development of thought and expression than 
many a lesser man. It is not the mighty rock 
that rears its sturdy shoulders out of the torrent 
to which we look for indications of the direction 
and force of the current. In fact, though in a 
sense the crowning glory of English literature, 
he belongs not so much to it as to the whole 
world. He may of course be considered in part 
as a product of the conditions which affected 
the general literary growth; but when we stop 
to consider the other dramatists of his age we 
shall be struck by the difference more in kind 
than in degree between him and them; in the 
bold hyperbole with which Sw-inburne closes his 
sonnet, “All stars are angels, but the sun is 
God.” 

The one of his contemporaries who comes near- 
est to him in rank, Ben Jonson (1573-1637), is 
also, it so happens, the one whose characteristics 
are the most instructive for the purposes of a 
philosophic contrast of tendencies. While the 
old theory of a personal envy of his master on 
Jonson’s part is now discredited, the fact re- 
mains that he represents two points of view 
diametrically opposite to Shakespeare’s. Almost 
alone in an age of far-going romanticism, he 
stood unfiinchinjily f<'r the <■ll)-^ic*al ideals in the 
drama — for tlie ( nforc cincnt of the unities from 
which Shakespeare had escaped, as well as for 
wider and happier applications of what we call 
the classical tradition ; for the calm, ordered 
sanity of that school in an age when the riot of 
imaginative license ran unchecked. While the 
struggle seemed fruitless at the time, his atti- 
tude was not without its results. The seed 
slumbered in the ground for a while; but in the 
end it sprang up' and brought forth fruit in 
the fully developed classicism of Dryden and 
Pope. The other point of contrast touches .flhe 
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never-ending controversy between realism and 
idealism. The former, for our purpose, may be 
taken to mean the kind of portraiture which is 
content to seize with fidelity the external char- 
acteristics of a man or a woman, while the latter 
designates the spirit of penetrating insight 
which goes far below the surface into the eternal 
verities of human nature — which sees men not 
only as they appear, but as they are, and per- 
haps even more as they may be. This was the 
spirit of Shakespeare, and it is largely because 
of his possession of this insight that he holds 
to this day his mastery over the world, while 
Jonson is read only by students of literature. 
In his own day Jonson was far more popular 
than the supreme dramatist; his faculty of hit- 
ting off to the life the little foibles and fashions 
of his generation, of painting (in his own 
phrase) '"every man in his humor,” appealed to 
an audience who could recognize each detail as 
part of the daily life of their own circle; but 
when that generation had passed away, and new 
manners had come in with another, these old- 
fashioned humors roused no more than the 
evanescent interest with which to-day we regard 
the faded daguerreotypes of our grandfathers. 
Jonson’s most direct influence upon his age was 
found in the graceful lyrics which served as 
models for the cavalier poets, and in his do- 
mestication in England of the masque, which 
made Comus possible. 

Of the other Elizabethan dramatists not so 
much need be said. The gradual evolution and 
sure and steady decline of the drama in Eng- 
land have been treated elsewhere; but a few 
memorable names, at which the world would 
have marveled longer had Shakespeare not been, 
must be chronicled. Dekker’s real if disorderly 
genius, Heywood^s simple and touching portrai- 
ture of domestic life, are worth a word. The 
‘"tragedy of blood” which, repellent as it is to 
modern taste, answered the cry of the time for 
intensity at any cost, was inaugurated by Kyd’s 
Spanish Tragedy; Marlowe and even Shakespeare 
touched it in passing; and two really fine poets, 
Middleton and Webster, signalized themselves 
in this style, the latter devoting his magnificent 
power of expression almost exclusively to these 
horrors. Beaumont and Fletcher can scarcely be 
named apart, though long and patient study has 
led modern critics to the conclusion that Beau- 
mont contributed to their partnership the greater 
depth of thought and constructive power, while 
his older fellow furnished lyric grace, sentiment, 
and smooth-flowing diction. Massinger, a Puri- 
tan at heart, is at his best when he treats some 
theme of unworldly idealism. Ford, on the 
other hand, shows his decadent spirit by his 
morbid quest of the abnormal in character and 
situation. Shirley, an imitator in tragedy, is a 
precursor in the opposite style, writing in the 
exact manner of the light, graceful trifling of 
the Restoration comedy. 

The greatest prose writer of the early seven- 
teenth century is a man whose .services to science, 
elsewhere dealt with, are even more command- 
ing and universally recognized. Just as Bacoh 
(1561-1626) saw the need of an entire reversal 
of the old scientific methods before modern 
science had realized the task before it, so he 
struck out for himself a way of writing English 
which anticipated the results of another century 
of thought on the matter. He had no con- 
fidence in the vulgar' tongue and refused to in- 
trust to it his scientific speculations; but when 


he had occasion to use it, when his Essays began 
to grow under his hand from mere jottings in 
his notebook into their rounded and satisfying 
form, he set to work to shape an instrument 
that should be adequate to his purpose. Satu- 
rated as he was with Latin, and going to that 
language very much for his vocabulary, he saw 
that it was impossible to write one language 
by the rules of another, and developed an English 
kind of sentence, compact, brief, and manageable, 
in strong contrast to the long, rambling periods 
of his contemporaries. But prose was not long 
in developing into something more than a mere 
convenient instrument. Two writers who were 
boys at Bacon’s death carried it to a pitch of 
sublimity and impressiveness which, amid varied 
modern excellences, has scarcely been surpassed. 
Uneven, to be sure, sometimes almost too rich, 
Jeremy Taylor and Sir Thomas Browne at their 
best will always give delight. 

They, far more typical of their age than Bacon, 
and another man even more typical than they, 
represent its overshadowing melancholy and its 
tendency to imaginative contemplation rather 
than to abstract thinking. Bonne (1573—1631) 
is the best representative in these points, as in 
the suddenness with which he ""passes from 
moods of earthly passion to moods of religious 
ecstasy.” As often happens, it was not his 
strength, but his weakness, that found imitators 
and created a school; his love of ""conceits,” 
recondite and too subtle analogies and meta- 
phors, which Marini and Gongora were at the 
same time making the fashion on the Continent, 
affected a number of the younger poets, of whom 
George Herbert, Crashaw, and Vaughan ""the 
Silurist” were the most notable; but in him 
and in them depth and intensity of feeling 
atone for much that is merely fantastic. Two 
alternatives to the melancholy which Richard 
Burton (1577-1640) was at this time anato- 
mizing with so much quaint learning were taken 
by different men; the cavalier poets, Lovelace, 
Carew, and Suckling, escaped it by their grace- 
ful absorption in the charms of real or imagi- 
nary mistresses; while the pastoral writers, 
Browne and Wither (with whom Herrick and 
Marvell may be classed, though religion meant 
at times much to both of them, and the latter 
went with Milton into politics ) , delight in the 
contemplation of nature and the sweet, unspoiled 
life of the beautiful r»:L'h'’' (■■;:intry, which 
touched Shakespeare in j div tm- ways at the 
beginning and end of his career — in the Mid- 
summer Eight’s Dream and in the Tempest. 
The same spirit breathes in Izaak Walton, and 
teaches him to write, little as he may have 
ih ni'jht it, an undying classic. 

'I 'u* lii’.'c between the Elizabethan age and that 
whose culmination is assigned to the reign of a 
later queen (Anne) is to be found in the work 
of Milton (1608-74). In his sonnets (except 
for the innovation of using the form for some- 
thing else than love poetry) , his elegies, and his 
masques, he is a true Elizabethan; in his 
thorough appropriation of the classics, in such 
technical points as the use of blank verse out 
of drama, and in many of the articles of his 
creed, he anticipates that which is to follow. 
Bom eight years before the death of Shake- 
speare, and the heir of the great traditions 
of that glorious company, he is in one aspect, as 
Matthew Arnold called him, ""the last of the 
immortals” ; but still more truly he is a product 
of the new forces that were stirring in the Eng- 
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land of his youth. The change from the mood of 
the Renaissance to the sober ^ earnestness^ of 
Puritanism may be summed up in Greenes vivid 
words : ‘^‘^The daring which had turned England 
into a people of adventurers^ the sense of in- 
exhaustible resources, the buoyant freshness of 
youth, the intoxicating sense of beauty and joy 
which created Sidney and Marlowe and Drake, 
were passing away before the consciousness of 
evil and the craving to order man’s life aright 
before God.” The magnificent bursts of elo- 
quence which diversify the long reaches of Para- 
dise Lost, and the e? * ” ■ and melody of 

his shorter poems, ^ ^ ycidas,” which 

Tennyson called “a touchstone of poetic taste,” 
se't noble models before his successors. Perhaps 
the greatest single lesson which he taught was 
the use of the csesura in the iambic pentameter, 
which, in its variations according to the de- 
mands of a nice ear, makes all the difference be- 
tween the best of his blank verse and prose 
chopped up into lengths of ten syllables. He did 
less for prose than for poetry ; in fact, his prose 
is more rugged and harder to read than that of 
the earlier Bacon, and he himself confessed that 
in it he had the use of his left hand only. But 
what the accomplished scholar failed to do, a 
simple Bedfordshire tinker, nourished on the 
Bible and Foxe’s Book of Martyrs, accomplished 
with triumphant ease. Bunyan (1628-88) little 
thought, as he followed the fortunes of Christian 
on his pilgrimage, that later critics would call 
bis book one of the three great allegories of the 
world and discover in it at once a revival of the 
old French romance and an anticipation of the 
eighteenth-century novel. 

The change which took place at the Restora- 
tion is often spoken of as if it had been a mere 
reversion to the temper of mind which prevailed 
before the destroying flood of Puritanism swept 
over the land. But this is a superficial view of 
it. The England of Charles II, whether in, poli- 
ties, in science, or in pure literature, was vastly 
different from that of Elizabeth. In the first 
flush of that age of splendid youth there seemed 
to be no limits to the powers of humanity. Men 
were not afraid to take, with Bacon, all knowl- 
edge to be tbeir province, or to soar with Mar- 
lowe into empyrean heights. But the men of the 
Restoration, like burnt children, dreaded the fire 
of unrestrained enthusiasm which had kindled 
so devouring a conflagration- ModcrarioTi, the 
acceptance and study of actual conditions, the 
establishment of a quiet level of uniform con- 
duct based strictly upon the dictates of common 
sense, became its ideal. Now for the first time in 
England criticism went hand in hand with crea- 
tion. At an epoch when English literature was 
scarcely known across the Channel, when Bayle 
was defining Milton as “the famous apologist 
for the execution of Charles I,” who “meddled 
in poetry, and several of his poems saw the light 
during his life or after his death,” the returning 
Royalist exiles, on the other hand, brought with 
them from France the canons of a school of 
strictness there earlier established. Malherbe 
bad risen to brandish the pedagogue’s ferule 
over the young poets of that country; Corneille 
and Racine had framed their drama on the 
strictest classical rules. Dryden (1631-1700) 
followed them, both in the theoretical discus- 
sions of his Essay on Dramatic Poesie and in 
his practice: the classical school restored the 
xmities, kept tragedy and comedy strictly sepa- 
rate, and usually employed rhymed couplets in 
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preference to blank verse. The tragedy of the 
Restoration, in which, besides Dryden himself, 
Otway must be mentioned for at least two im- 
perishable plays, was largely a survival or an 
imitation. Comedy, however, has an importance 
of its own, if only for its exact reproduction of 
the tone and manners of the society of the time. 
It follows, not the romantic treatment of Shake- 
speare, but the realistic fidelity of Jonson and 
Shirley in the earli ■ or more con- 
sciously that which ■ ■ taught its au- 

thors in France. Etherege and Wycherley, 
Congreve arid Vanbrugh, are corrupt and cynical 
because such was the society in which they lived 
and for which they wrote. But we shall scarcely 
need to touch the drama again; from various 
causes it has practically ceased to have a living 
connection with literature, despite the brave 
attempts of no less poets than Tennyson and 
Browning and Swinburne to revive its ancient 
glories; there are clever comedians to-day, yet 
when we look for a comedy which will live in 
libraries, we must go back to The School for 
Scandal, The Rival, and She Stoops to Conquer 
— to the last quarter of the eighteenth century. 

The tendency of the Restoration world to a 
strictly regulated uniformity, alluded to above, 
found expression in nondramatic poetry not only 
by an increasing preference, in subject, for the 
life of an organized and cultivated society, the 
life of the town, but by the almost universal 
adoption of a single form — ^the heroic couplet — 
which was to dominate English verse for more 
than a century. The form was not new; it had 
been used long before by Chaucer, as it was to 
be used again by Keats, but with a radical dif- 
ference. In the hands, first of Edmund Waller 
(1606-87), then of Dryden and his eighteenth- 
century followers, each pair of lines as a rule 
contained one complete thought, limited and con- 
densed by these narrow bounds. The influence of 
Dryden on prose was not dissimilar to that 
which he exercised on poetry. It was not, per- 
haps, so consciously exerted ; prose had not 
even yet attained the dignity of a form worthy 
the careful attention of the artist. What he 
strove to do was to make it a fit vehicle for the 
conveyance of well-defined thought; and to this 
end he abandoned the long, rolling periods of 
the Elizabethan and Caroline prose writers — as 
in poetry, be “reduced the unit of treatment to 
manageable size” — and determined the structure 
of the modern sentence as it has ever since been 
preserved. Thus, in his own production in both 
kinds, as in his singularly influential and epoch- 
making criticism, Dryden bodied forth the spirit 
of his age and molded that which was to follow. 

The eighteenth century was characteristically 
a period of unrest. Its intellectual ferment was 
fostered by skepticism, which invaded every do- 
main. The concrete was engulfed by a flood of 
abstract speculations, and in industrial spheres 
the result was wholesome. Rationalism and deism 
were accompanied by an analytic study of man, 
almost exclusively, however, on his intellectual 
side. The spirit of man had suffered eclipse. 
All this we find in the poetry of the period. 
Pope (1688-1744), as the spokesman of the 
school, had declared the proper study of man- 
kind to be man, and man was accordingly dis- 
sected, As a social unit, whenever so regarded, 
man is treated most flippantly, and the affec- 
tions are mostly ignored. Indeed, it was a tenet 
of the philosophy then current that man was a 
most despicable thing, and yet it arrogated to 
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itself peculiar wisdom. Toper’s adoption of this at- 
titude was the sheerest aifectation. From poetry 
in general the note of sincerity was missing, 
and the great god Pan was dead. In the evolu- 
tion of literary ideals, however, ideals which find 
completest acceptance to-day, the eighteenth 
century is of the first importance and can boast 
some of the most delightful masters in both 
prose and verse. What these new ideals are may 
be indicated by a brief survey of these writers. 

In philosophy, theology, history, and oratory 
the century takes high rank. Berkeley (1685- 
1753) attacked the sensation theory of Locke 
(1632-1704) and insisted on what has been 
termed a theological idealism. Hume brought 
admirable common sense and a strenuous skep- 
tical spirit to bear on the theory and in his 
turn assailed Berkeley’s thesis. Of other philo- 
sophical writers one may mention Hartley, 
Paley, Peid, Shaftesbury (of the Characteris- 
tics ) , and Dugald Stewart ; and, though less 
important, Bolingbroke was more faithfully 
representative. Deism was the common target 
of the clergy. When Anthony Collins published 
his Discourse on Freethinking (1713), Bentley, 
Warburton, and Berkeley appeared in rebuttal. 
But the classic of this field is the Analogy 
(1736), in which Butler had the good sense to 
bear in mind that his work was not an absolute 
argument. The contrasts of the century cannot 
elsewhere be more manifest than in the rise of 
the Methodists. Where theory was impotent, 
practice availed. The pious life and strong per- 
sonality of Wesley (1703-01) and the fervid 
preaching of Whitefield (1714—70) furnished 
the necessary corrective to the atheistic and 
deistic conception so widely prevailing. This 
countermovement was supported by a fine poetry 
of devotion, the work of the no less beautiful 
spirit, Charles Wesley, and by a multitude of 
hymns, many of them devotional rather than 
poetic, from the pious Watts. 

To history Hume (1711-76) brought style 
and philosophy, but inadequate research, and his 
work has consequently suffered from the charge 
of inaccuracy. But though it is marred by a 
partisan spirit and is almost a Tory evangbl, the 
historical sense is true, the method luminous, 
and the recognition of the life of the people 
as more important than statistics of dynasties 
introduces a new conception of historical com- 
position which Macaulay and Green were not 
slow to appreciate. Smollett supplemented his 
fellow countryman’s work, and Robertson wrote 
of Charles V and of America. It is Gibbon, 
however, who is the commanding figure in his- 
tory. His stupendous plan was supported by 
equal resolution and fidelity. Learned, philo- 
sophic, stately, the Decline and Fall of the 
Roman Empire (1776-88) is a work which in 
its somewhat grandiose but still authoritative 
periods has not a little of the dignity of the 
epic. But perhaps the book of the greatest 
practical value, a legitimate response to the 
wide industrial awakening, is Adam Smith’s 
'Wealth of Nations (1776), the beginning of the 
science of political economy. In oratory the 
century was even more commanding, and Chat- 
ham, Fox, Pitt, Sheridan, and Bnrko are names 
which in this sphere are paramount, though 
Horace Walpole preferred Chesterfield, and 
Bolingbroke gained considerable prominehce. Of 
Burke, indeed, it is difficult to determine whether 
he was greater as a writer or as an orator. He 
b^an as a man of letters, and such, despite 


his political activity, he essentially remained. 
Though it is commonly believed that his speeches 
must have been better read than heard, Macau- 
lay in his most energetic manner pictures the 
effect of his oratory in the Hastings trial as 
overpowering. Unhappily for his reputation as 
an amiable man, his vehemence of invective (as 
against the Duke of Bedford) was second only, 
if indeed second, to that of "'Junius.” The com- 
panion of the most cultured men and women of 
his time, he was perhaps the greatest of them 
all, and never more himself than when he be- 
friended the starving poet Crabbe. 

In the eighteenth century we find the be- 
ginning of the periodical essay, which enjoyed 
high favor as a literary form and became the 
vehicle of some of the best writing in the whole 
range of English prose. (See Essay.) In 1709 
Steele established the Tatler, in which he began 
the publication of short articles on literary and 
social topics. Soon he had the hearty coopera- 
tion of his old schoolfellow, Addison, who was 
peculiarly fitted for such work. Together they 
founded the Spectator ( 1711 ) , in which appeared 
the chivalrous Sir Roger de Coverley, who may 
dispute Robinson Crusoe’s title to the position 
of the first notable character in English prose 
fiction. Steele’s essays were marked by ease 
and naturalness and somewhat atoned for the 
vicious taste of the sentimental drama to which 
he unworthily lent his name. Addison brought 
to prose a grace and an ease which it had 
scarcely known except in Shakespeare; and when 
his Campaign and his Cato are forgotten, the 
elegant simplicity of his essays will still charm 
new generations, A wonderful contrast, in both 
person and manner, is that between these genial 
humorists and the moody dean of St. Patrick’s. 
Swift must always be remembered as a man of 
great force of mind and character, set awry by 
disappointment and bodily suffering. Conscious 
of high endo^vments, he was inspired by his 
sense of injustice and neglect to write CulliveFs 
Travels (1726), the classic of injured merit and 
of angry revolt against the shallow discrimina- 
tions of society and government. His morbid 
spirit became terrible in the intensity of its 
hate for mankind. With Swift the style was 
the man — fearless, aggressive, sturdy. Yet he 
made warm friends and inspired a singular devo- 
tion in two women ; beneath that rugged exterior 
there must have been a naturally tender heart, 
which would have leaped to meet a brotherly 
recognition. 

For homely simplicity and directness, the 
nervous style of Defoe at his best has rarely 
been excelled. His numerous pamphlets and his 
verse are I'rncth .ill\ unknown to the general 
reader; but Robinson Crusoe (1719), the classic 
of the race of boys, is a masterpiece of adven- 
ture. His other stories, little read, differ from 
the modern novel in the absence of a plot, but 
resemble a special phase of it in being written 
with a purpose — in his case to enforce the 
morality of the middle class, to which he be- 
longed and for which he wrote. Sterne’s chief 
work, Tristram Skandg, is as far as Defoe’s 
tales from possessing the coherence and the 
regulated progress of events which mark the 
modern novels it is capricious and uneven, while, 
unlike Defoe, Sterne deliberately rebels against 
the moral standards which Addison, e.g., had 
enforced on his generation. But his humor, 
which has caused him to be classed now with. 
Rabelais, now with Cervantes, his finished senti- 
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mentalism, as distinguished from genuine senti- 
ment, and his power of creating characters 
endowed with an absolute reality — all these unite 
to give him a conspicuous and very special place. 

The novel proper began wnth Eiehardson, 
though it is probable that he was unconscious 
of creating a new literary genre, which was des- 
tined to overshadow all others in multiplicity 
and popularity. His method seems to have 
meant to him a sort of expansion of the drama; 
he calls Clarissa Harlowe (1747—48) ^‘a dramatic 
narrative/^ There is in him much of the te- 
dious prolixity of the French romances; but he 
possessed the faculty of interesting the reader, 
partly by a quality which has lost its appeal 
for us, but to which Lady Mary Wortley Mon- 
tagu, e,g., bears abundant witness — his realistic 
fidelity to the types of character and the man- 
ners of his own time. But even had Richard- 
son no merits of his own, we should still be 
grateful to him for provoking Fielding to enter 
upon the writing of fiction- Fielding’s variety 
of experience, his apprenticeship in the drama 
and in periodical literature, his accurate ob- 
servation, united with his native capacity in all 
kinds of literary endeavor, admirably fitted him 
for the ■ "* ' scope of the novel. Great 

in plot, power to marshal all details 

and to conduct them masterfully to the denoue- 
ment. He is another of the great humorists, 
and he is still modern. Before Tom Jones 
(1749) appeared, a new writer of fiction had 
published Roderich Random (1748), Smollett 
had much the same reason for cynicism as Swift, 
he fancied, and the accent of his work is pessi- 
mistic. He is said to have had greater influence 
on the development of fiction than any other 
writer of his time. His work, however, smacks 
of the far-away period of Cervantes and Le 
Sage and does not. enthrall like that of Field- 
ing. Goldsmith’s charming idyllic story of The 
Vicar of Wakefield appeared in 1766 and, win- 
ning Goethe at once, has since won the world 
by its “happy reenforcement of the theme of 
domestic bliss and tranquillity.” Sharply con- 
trasted with its grateful simplicit;^ is Johnson’s 
Basselas (1759), the style of which is charac- 
teristically ponderous. It is interesting at least 
as the sole attempt of the great autocrat in a 
form for which his aptitude was anything but 
conspicuous. Here also belong Miss Burney’s 
Evelina and Cecilia (1778 and 1782), both of 
which are said to have been as eagerly received 
as Scott’s work was subsequently to be. As- 
suredly it would be a tribute to any author to 
have Johnson, Burke, and Reynolds become so 
far absorbed that they were unwilling to put 
the book down, the two latter spending the 
whole night on it. Here, too, should be men- 
tioned Godwin, for bis Caleb Williams, as well 
as for his abstract philosophic work; Horace 
Walpole, for his Castle of Otranto (1764) no 
less than for his Anecdotes of Painting, Me- 
moirs,^ and supremely fascinating letters; Lewis, 
tor his Monh (1795); Mrs. Inchbald, for her 
Story (1791); and Mrs. Radcliffe, for 
^^^-Mysteries of Udolpho (1794). The first of 
all this company in sheer power is easily Henry 
Fielding, while for grace as inimitable as it is 
distinctive Goldsmith leads; Miss Burney ex- 
celled in '^■10 d- 'll of doraes'^f^ 
with liic novel of rr'wrcTy : fr--i*i 

Lewis and Mrs. RadclifiTe we receive" those ‘^^tales 
of terror” which were afterward wroua-ht out 


and with Godwin the “novel with a purpose 
enters upon its long career. It should be noted 
that here woman first appears conspicuously in 
English literature; and not alone in fiction, as 
becomes evident when we consider Lady Mary 
Wortley Montagu (1689-1762) and Mary Woll- 
stonecraft (1759-97). 

Great as was the eighteenth century in prose, 
its claims upon us are yet greater in the field 
of poetry. The two dominant figures of the 
period were, indeed, Pope and Johnson; but 
their rigid and sometimes absurd classicism was 
in their own day beginning to be superseded by 
the romantic revival, whose culmination con- 
stitutes the brightest chapter in our literary 
history after the Elizabethans. For their con- 
temporaries they were the overshadowing poets. 
In Dr. Johnson (1709-84) we find a man who 
by virtue of his vigorous personality, even more 
than Dryden and Pope, stood out from his age. 
What he lacked in intrinsic literary preeminence 
he supplied by a tyrannous dictatorship. His 
impetuous prefatory “Sir!” was sufficient to in- 
timidate, if not to convince, and his reign ^ as 
literary lawgiver ended only with his life. 
For all his versatility, he is now largely a liter- 
ary memory and survives rather as a person- 
ality. His Lives of the Poets discovers gleams 
of genuine critical insight, but, on account of 
ingrained prejudice, his judgments are untrust- 
worthy. His ^Wanity of Human Wishes” and 
his “London” are good imitations of the Popian 
satire, but they must suffer by comparison. 
The play Irene is known to few. The Rambler 
and the Idler are heavy successors of the 
periodical essay made so popular by Steele and 
Addison. But the preface to his Shakespeare 
is deservedly famous for its uncommon good 
sense, and the Dictionary is a monument of lazy 
industry, not without absurd eccentricities. 
The man, however, who could inspire perhaps 
the best biography ever vsritten, merits, aside 
from literary considerations, all the immor- 
tality he enjoys. Pope it is, however, who in- 
evitably assumes the largest claim on our at- 
tention when this century is thought of. He 
is the representative voice, his the characteristic 
manner. By some denied the title of poet at 
all, he was by a few classed with Shakespeare 
as a twin glory; and, for obvious reasons, he 
is, after the great dramatist, the most quotable 
of English poets. To apothegmatic thought he 
joined admirable conciseness of phrase. We 
must not confound his own viewpoint with 
that of a later day. If we take exception to 
his poetical ideals, we must allow* that in his 
own time he was consummate and unapproach- 
able in their execution. It is, however, the con- 
sensus of opinion that he was a clever versifier 
and epigrammatist rather than a poet in any- 
thing like the highest sense of the term. His 
mental alertness is always seconded by mechan- 
ical skill. But, though more perfect in polish, 
his couplets are far from equal in beauty and 
variety to Chaucer’s and Goldsmith’s, and much 
below Dryden’s and Browning’s in strength. 
Like them, he could not snatch a grace beyond 
the reach of art. He polished until he polished 
all spontaneity out of his verse. It affects us 
as machine-made — the work of an artisan rather 
than of an artist. No wonder the fine poetic 
soul of Keats recoiled from it as resembling the 
rocking of a hobby-horse. From these consid- 
erations one is prepared to admit that Pone 
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not equivalent to damning with, faint praise. 
It is equally true that he is peerless in the mock- 
heroic. Unquestionably The Rape of the Loch 
is a masterpiece of its kind, but it is too cnar- 
acteristic to warrant the praise sometimes be- 
stowed. He was by temperament finely con- 
stituted for satire, and though some of his 
friendships were warm, The Dunciad reveals 
him alike at his best and at his worst. The 
^‘Esaay on Criticism,'^ the ^'Essay on Man,^^ and 
the various “epistles” discover the clever man 
of letters with a remarkable facility for rhym- 
ing the literary canons and philosophy current 
in his day. For any intellectual force which 
the ideas themselves may possess he can present 
no legitimate claim — he is simply the adapter, 
though his alone is the form. He was for the 
most part as devoid of emotion as of imagination 
but there is one poem in which a real human 
interest predominates. The least distinctive, it 
will appear to many his best. “Eloisa to Abe- 
lard” is a soliloquy, which, while inevitably 
artificial, yet appeals to the heart and brings 
the tragic lives of the ill-fated pair with a 
degree of vividness before us. Perhaps more 
than anything else this poem, so little heard 
of, reveals to us the potential maker. If Byron^s 
somewhat extravagant admiration should be 
shared by others, or if the present common 
acceptance should hold, it would seem that it 
must be by virtue of historical criticism and 
the personal estimate rather than because of 
any absolute poetic preeminence. But let the 
critics do and say what they will, the little 
man whose indomitable will sustained the life 
which was one long disease, and who under 
difficulties that would have appalled a weaker 
spirit wrought stoutly on, will Ihever cease to 
have a following. 

The crowning glory of the century, however, 
was its least characteristic poetry. Now re- 
turns that fresh breath of field and woodland, 
absent since Milton, but never lacking since; 
and this time the love of nature for its own 
sake. It is conspicuous in Gray, Thomson, Cow- 
per. Goldsmith, Collins, and Burns; culminates 
in Wordsworth; and pervades, and may well- 
nigh be called the touchstone of, the most of 
nineteenth-century verse. Gray (1716-71) had 
the scholarship befitting his fastidious classi- 
cal taste, and yet his ‘"Elegy” breathes the very 
spirit of the time in its genial i '• i. of 

common brotherhood and its catholic apprecia- 
tion of virtue wherever found. It was a new 
voice, and sweet are its accents still. By this 
utterance the man is best known, though his 
other , poetical work is memorable, and the Let- 
ters are almost incomparable. The romantic 
spirit was in the air and became rapidly in- 
fectious, but the traditions of a staid classi- 
cism obstinately persisted and incongrnously 
mingled with the more unrestrained newcomer, 
notably in Thomson. 

It is this new ideal — romanticism — ^which, 
after the novel, gives the eighteenth century 
its strongest claim to distinction, so far as 
tendencies are concerned, and the tracing of the 
movement from its beginnings is no less in- 
structive than alluring. Cardinal dates must 
' always mark tin- irrm(‘'nJ''U5 significance of 
Percy’s Beliques (1765). Of perhaps less im- 
portance, but similar in aim and spirit . Ossian 
(1760-63) exerted great influence on the time, 
now fairly alive with new things. Whatever the 
merits of the controversy about its value or 


authorship, we are surely indebted to Mac- 
pherson for a work quite unique. The mar- 
velous boy Chatterton is one of the many evi- 
dences of the prodigality of this renascence. 
Like poor Swift, dying atop, the melancholy 
Cowper and the sensitive Collins had yet to 
sing — the one in meditative strains, the other 
in madly impetuous lyrics. Thomson’s Sea- 
sons had great popularity in Pope’s own day 
and was commended by the man who fancied 
he could invent nature, so completely had it 
been forgotten. The “Pastorals” is the dismal 
result. But Thomson’s highest achievement is 
the “Castle of Indolence” (1748), which might 
well be mistaken for the witchery of Spenser 
himself. For Goldsmith the world cherishes 
unmixed affection. He is dear as poet, critic, 
dramatist, novelist; and if his history and 
science will not bear closest scrutiny, the charm 
of the style is amply sufficient to redeem errors 
in matters of fact. And for all he was, in a 
worldly sense, impractical, he brought so rich 
a fund of common sense to poetry and the drama 
that he demolished the sentimental stage and 
invested descriptive poetry with a charm as 
grateful as it is rare. 

For historical if not for better reasons, Beat- 
tie should be mentioned for his Minstrel, Shen- 
stone for his Schoolmistress, Akenside for his 
Pleasures of the T/’i'Tffinrtlr.iu Young for his 
Wight Thoughts, Ciiurcnill for his Rosciad and 
other satirical work, Blair for his Grave, Dyer 
for his Grongar Hill, Gay for his Beggar^s 
Opera, Bamsay for his Gentle Shepherd, and 
Parnell for his Hermit, The mystical Blake 
(1757-1827) had a nature sublimely artistic, 
and bis Songs of Innocence and Songs of E ex- 
perience are alike valued for imaginative poetry 
and for symbolistic art. In no indefinite sense 
he is akin to Dante Gabriel Eossetti. Crabbe 
(1754-1832) is noteworthy for his merciless 
fidelity in .h : h !'• r-jal life in his Village and 
his Tales ‘ P-; and Bowles for his son- 

nets, which Coleridge greatly admired. But, 
alien as he is from its spirit, the most con- 
summate flower of the century, the most spon- 
taneous genius of its poetry, is Bobert Burns 
(1759-96). If ever poet was inspired by some- 
thing beyond himself to sing his inner raptures, 
it was this Scottish peasant. Head, heart, and 
eye alert, he sang to a rapt world such strains 
as are seldom heard. For fervor, genuine man- 
hood, absolute sincerity, emotional power, and 
essential poetic beauty he has few peers. Edu- 
cation w'ould have spoiled him; he loses his 
sureness of touch when he essays the classical 
English, but he goes straight to the heart 
with the winsome grace of his Doric Scotch. 
That he should have arisen in an age which 
had been given over to artifice under the de- 
lusion that it was art is not amazing, for he 
was a lyric poet born. He was democratic in 
a time when to be so was to be solitary, radi- 
cally true when cant and b\ v.cic rain- 
pant, and his satire is the Mccrer his 

heart was naturally so gentle and loving. He 
had a sense of worth, a sanity of thought, a 
largeness of vision which made him resolute 
and unfearing alike in championing the true 
and in lashing the false. 

It is not to undervalue the work of such men 
as Burns and Gray that one singles out the 
names of Wordsworth and Coleridge as those 
of the poets who really determined once for 
all the character of nineteenth-century poetry, 
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gave it back its freedom, and widened its field 
of vision. The year 1798, which witnessed the 
publication of the little anonymous volume of 
Lyrical Ballads, which included poems of both 
Wordsworth and Coleridge, is, then, the epoch- 
making date from which these great changes are 
to be reckoned. The change was vast, both in 
matter and in manner. In style the young and 
unknovTi authors boldly contended for the right 
to use the language of everyday life in place of 
the conventional words from which a century 
of passing from hand to hand had obliterated 
every characteristic feature. In subject they 
struck boldly away from the manners of the 
town, or of townsmen " I'iiL'--''. as Arca- 

dian shepherds, which had been the staple of 
the eighteenth-century poets. When Pope wrote 

'‘The proper study of mankind is man/* 

he meant man as displayed in the elegant cir- 
cles of London or as conceived in the specula- 
tions of deistic philosophers. Wordsworth 
studied man in a vastly broader sense and 
found the cottager or the wagoner as much a 
man at least as the beau. Like most far-reach- 
ing reforms, this went at times too far; sim- 
plicity, which, rightly understood, is a canon 
of the greatest art, became childish in his hands 
at times and lent a handle to the mocking 
parody of the Smith brothers in their clever 
Rejected Addresses, But he had struck the 
right note — a note wdiich is so familiar to us 
from the whole drift of nineteenth-century 
thought that we scarcely discern how valiant 
a departure from the mode it was, 

Coleridge, whether or not he was conscious of 
it himself, stands out clearly to us a century 
later as the necessary complement of his asso- 
ciate. While Wordsworth showed the beauty, 
the depth, that could be found in the most 
commonplace of lives, Coleridge rather brought 
home to a nation that had forgotten the dar- 
ing flights of the Elizabethan age the reality 
of the invisible world and paved the way for 
the Pre-Baphaelite movement of half a century 
later. His influence on his century, however, 
was exercised less through the medium of his 
poetry than of his prose, through his own 
pregnant thought on deep questions of philoso- 
phy, of religion, and of politics, and by the cur- 
rent of German tendencies which he set flow- 
ing amid the still waters of English life, power- 
fully seconded by Carlyle. 

If Wordsworth influenced the thought of his 
successors in poetry for the whole century that 
has followed, their form was more powerfully 
affected by the man who died with so many 
dreams unfulfilled that he spoke mournfully of 
himself as “one whose name was writ in water” 
— John Keats (1795-1821). Standing utterly 
aloof from the fierce controversies of his time, 
caring less than nothing for the questions of 
emancipation which were so vital to his friends, 
absorbed in the practice of his art, Keats showed 
later poets how to seek out “the right word,” 
the word which should express poignantly their 
inmost thought, no b'-inrc"' co^itent wdth epithets 
which had been 'ia"d‘-d <'oun by a long line of 
polite predecessors; in LowelPs happy phrase, 
he “rediscovered the ' i ' ■' 2 wonder 
that lay enchanted in = ■ ' T ’ 

The revolt from the conventionalities of the 
preceding age showed itself in another and a 
more startling way. The spirit of Byron (1788- 
1824), naturally restless and impetuous, and 


exacerbated by what he felt to be the injustice 
of society to himself, found voice in passionate 
protest against existing institutions, against 
anything that could cramp or fetter ^ the indi- 
vidual in his search for the satisfaction of his 
desires. The thing became epidemic; the figure 
of the reckless young lord, magnified to heroic 
proportions, Ajax defying the lightning,^ was 
the ideal of hundreds of other high-spirited 
young men, not only in England, but on the 
Continent; and the rolling Byronic collar be- 
came the badge of a generous independence of 
thought- The fact that Byron voiced the spirit 
of his generation with so much real force and 
fire is at once an explanation of his immense 
and immediate popularity. He will alymys be 
tlie poet of hot-beaded youth; but it is possi- 
ble to see now that he was carried by the rush 
of the moment into a place far higher than he 
can hope permanently to hold. Those who 
doubt this may be sent to the criterion proposed 
by a living judge of rare equipment; it is simply 
necessary to read Byron immediately after a 
course of one of the poets whose place in the 
first rank is indisputable — after Shakespeare, 
after Spenser, after Shelley — in order to rise 
from the reading with the conviction that, un- 
deniably great as were his gifts, he is not of 
their company. 

The name of Shelley (1792-1822), just men- 
tioned, and always to be mentioned with rever- 
ence for the loftiness of his flight into the empy- 
rean, for the splendid attainment of his music, 
for the moving appeal of his lyrical cry, yet 
must have less space than that of Keats, e.g., 
in a survey like this of tendencies and growths 
rather than of men, since his genius was less 
seminal, less fi^rmative. With a purer, less self- 
ish enthusiasm than Byron’s for the rights of 
humanity, he too sang the psean of that uni- 
versal freedom which seemed to be dawning on 
the world, and died before he could be convinced, 
with Wordsworth and Southey, that he had 
mistaken the glare of a ‘‘ for the 

sunrise. An outcome of p excite- 

ment of this period was the revival of a spirit 
of patriotism and nationality, akin to that 
which had been so potent in the Elizabethan 
days, but which the calm, cosmopolitan culture 
of the eighteenth century had rather lulled to 
sleep. It is represented by the stirring war- 
songs of Thomas Campbell (1777-1844), a con- 
vert from classicism to romanticism ; by the 
poetry as well as by the novels of Scott (1771- 
1832) ; and by the Irish lyrics of Thomas Moore, 
far more genuine and worthy of preservation 
than the artificial decorativeness of his Orien- 
tal tales. 

But the most significant change which took 
place at the outset of the nineteenth century 
was the linking of that age to the Tor-jol tern 
inheritance of England’s past. The oig'-iTccmb 
century had been practical, self-centred, self- 
sufficient; if it sought an example at all out- 
side of itself, its eyes were turned toward Greece 
and Home. The Middle Ages were to it a period 
of barbarism, unworthy the attention of serious 
men. Thus Addison went to Bimini, and, 
though he knew that the Malatesta had been 
lords there of old, while he notes a Boman in- 
scription “still legible, though wrongly tran- 
scribed by Gruter,” and discusses the learned 
Frahetti’s ingenious coniectnre on TrJi jan’s pillar, 
had not a word to say of the story of Fran- 
cesca, which to modern minds is the chief in- 
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terest of the place. The reversion to a realiz- 
ing* sense of continuity in English history and 
letters is the work mainly of two men — Scott 
in life and Charles Lamb (1775—1834} in litera- 
ture. The work of the former becomes of great 
significance under this aspect; it was he who, 
by his rendering mediieval life and “the spa- 
cious times of great Elizabeth” vivid and actual, 
made it possible for Carlyle and Ruskin to 
analyze modern life by the method of contrast; 
it is not too much to say that he paved the way 
for that important and far-reaching movement 
by which the Oxford Tractarians changed the 
religious attitude of England and turned men^s 
faces toward Catholic antiquity. His other 
great achievement was his triumphant mastery 
of a kind of literature which had been unsuc- 
cessfully attempted for two thousand years — 
the historical novel. Lamb's work was the re- 
vival of the older English literature, neglected 
since the Restoration. The attitude which made 
it possible for Pepys to call the Midsummer 
Niffht^s Dream “the most insipid, ridiculous 
play that ever I saw in my life," which allowed 
Dryden to win applause by a frigid recasting 
of The Tempest, and which culminated in the 
honest declaration of George III that he found 
most of Shakespeare “very poor stuff," was 
reversed by Lamb's discerning enthusiasm for 
the glories of Elizabethan literature, which 
came upon his generation with all the freshness 
of a new discovery. In this work he was ably 
assisted by Hazlitt and Leigh Hunt, of whom 
the former had a critical faculty even surer 
and wider, if not more delicate, than Lamb's 
own. The infiuence of these men on the prose 
style of their successors, in the direction of 
flexibility and grace, was exceedingly valuable. 
Stevenson especially, of later essayists, owes a 
great debt to one of them, which he frankly 
rch'i' ..!■ -I “■ ; with his “though we are mighty 
line fellows nowadays, we cannot write like 
Hazlitt." 

Another kind of prose, excellent in its way, 
was written about the same time by De Quincey 
(1785-1859) and Landor (1775-1864). It had 
less consequence, though Ruskin !' . ** 

exemplified it in a style which, at its best, 
lacked only the care forbidden by the multi- 
plicity of his other interests to set it in the 
very highest place. This was the ornate and 
highly colored prose which in the earlier Eng- 
lish we associate with Jeremy Taylor and Sir 
Thomas Browne — full of “purple patches" and 
sonorous Latinisms, and with a majesty and a 
melody that make the organ its nearest type in 
music. Living all through the heyday of the 
romantic triumph, Landor remained (in his 
poetry, at times of rare excellence, even more 
obviously than in his prose) calmly classical, 
“striving with none, for none was worth his 
strife,” handing down a tradition which was 
worthily continued by Matthew Arnold, and 
honored in his old age by a singer in many ways 
so far from the classical temper as Swinburne. 

The great reviews and magazines which came 
into existence early in the nineteenth century 
had an import a td effect upon its literary prog- 
ress. The Edinburgh Review was founded in 
1802 to uphold the principles of the Whiir party, 
by Sydney Smith, Brougham, and doiTiev. and 
tlie last named soon became ij:s editor. Its un- 
sparing personal criticisms of contemporary 
authors caused an immense sensation and evoked 
Byron’s scathing retort entitled English Bards 
VoL. VII.— 50 


and Scotch Reviewers. The Quarterly Review 
was established in 1809 as the Tory organ; the 
truculent Gifford was its first editor, and 
Southey, Scott, and Lamb among its contribu- 
tors. Somewhat later came Blackwood’s Maga- 
zine, for which Wilson wrote Ms 'Nodes Ambro- 
siancB and Lockhart his trenchant criticisms. 
There was also the London Magazine, to which 
Lamb contributed his Essays of Elia and De 
Quincey his Confessions of an English Opium- 
Eater, and for which Carlyle, Hazlitt, and Leigh 
Hunt also wrote. All these great periodicals 
exerted a powerful influence upon literature, es- 
pecially in the development of the art of criti- 
cism, which has become almost an independent 
branch of letters. 

The first force of the philanthropic outburst, 
the realization of the brotherhood of man, which 
Wordsworth and Shelley in their different ways 
had expressed, had partly spent itself, as Europe 
settled down after the revolutionary period of 
Sturm und Drang to a reaction in favor of 
orderly and settled life, comparable to that 
which was noted above as following the violent 
struggles of the Reformation and the rebellion. 
One author of the second quarter of the century 
typifies better than any other the mood of placid 
self-satisfaction with things as they were — ^Ma- 
caulay (1800-59),. His spirit of cheerful opti- 
mism, his calm assurance that the existing Brit- 
ish constitution was the most wonderful product 
of the human intellect, and everything for the 
best in an admirably ordered world, represents 
fully the characteristic temper of the England 
of his younger days. Out of this complacency 
the nation had to be roused by a rude shock. 
The voice as of one crying in the wilderness, the 
trumpet tones which startled this -l!- 
England, were those of Thomas Carljlc (1795- 
188T), It is difficult to realize how electrical 
was the shock of his sudden onslaught, how the 
impetuous torrent of this rough eloquence car- 
ried away all the thoughtful younger men of the 
day. As Byron a generation earlier had made a 
picturesque melancholy the fashion, so Carlyle set 
his contemporaries to studying social questions, 
insisting that they should realize the crying need 
for many and sweeping reforms in the state of 
society which they had fancied so perfect. With 
the acceptance of his gospel begins a new epoch 
in English letters •* '*■ them for the first 

time closely and r ' with the life and 

the progress of the whole race. Addison had in- 
deed written with a moral purpose, thinking to 
soften and refine the manners of London society; 
but Carlyle went much further than this and set 
in motion springs which have never ceased to 
act. If we wish to bring home to ourselves how 
far we have traveled under this powerful im- 
pulse, we have only to try to imagine Sir Walter 
Scott reading, one need not go so far as to say 
the novels of Mrs. Humph ly Ward, bni even 
those of George Eliot. The ueoiii! (d Car- 

lyle's style, which caught the ear for the moment 
and have tempted many a young writer into un- 
happy efforts at imitation, have passed away ; 
but bis spirit lived after him in the earnest 
crusade against immemorial abuses which en- 
listed the best energies of widely differing minds. 
England was at last awake. ^ On every side were 
the stirrings of new life — in politics with the 
Reform Bill and the Anti-Corn -Law League, and 
the teachings of the Owenites, for the first time 
called Uncial D mi: among religious teachers with 
the Broad Church movement of Maurice (1805- 
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72) and Kingsley (1819-7o), and the Oxford 
Traetarian school, both of them full of social 
suggestion; with the bold searching into the 
depths of the human heart by Tennyson and 
Bku I ir.g. Thackeray cried out against shams 
I'.L ti.e ^'^y spirit of Sartor Resartus, and Rus- 
kin’s fiery*" heart could never rest while there 
was a wrong to redress, a man or a woman to 
raise to a higher plane of thinking and living. 

The names of Tennyson (1809-92) and Brown- 
ing (1812-89), though both these poets lived 
until the agitations of the thirties ^seemed an- 
cient history, are connected as 

well as by their work with this periua, Lueir first 
books having appeared at the opening of this 
stirring decade. Both continued for over half 
a century, in widely differing ways, to express or 
to stimulate and inspire the thought of thou- 
sands of readers — of more thousands than the 
words of any English poet had ever reached be- 
fore. Tennyson's audience was by far the 
larger, if perhaps less fit; he made less appeal 
to intellectual alertness, and the average reader, 
who turned away puzzled from most of Brown- 
ing, felt at home in the easy and at times com- 
monplace sentiment of the Laureate. The work 
of In Memoriam was perhaps the most valuable 
that its author did for the thought of his age; 
it was the courageous facing of the new dis- 
coveries and theories in science, which seemed 
likely to make an end of belief in a spiritual 
world, and the showing that this world, and 
poetry which knows its ways so well, were not 
to perish before the Darwinian hypothesis. But 
in form, in technical achievement, in the flaw- 
less finish of his style through all the kinds of 
poetry which he attempted, he has had few 
equals. There is scarcely one of his great pred- 
ecessors whose peculiar excellence he has not 
caught, fusing them all into a style unmistak- 
ably his own. Browning had far less perfection 
of finish, but much more robustness of nature 
and of thought. Tennyson believes in and 
preaches constantly an overruling law which 
shall ultimately bring order out of chaos; his 
brother, not rival, poet (there was no room for 
jealous emulation in either of their souls), since 
his chief interest was in the life of strong single 
souls, found satisfaction for his undaunted op- 
timism i'l *'./ ■' 1 at it was possible for such 
souls to r! ij'vi- , ■■■ 'r life by courage and truth. 
His works have been well called “"a permanent 
storehouse of energy for the race, a storehouse 
to which for a long time to come it will in cer- 
tain moods always return.” His wife, Elizabeth 
Barrett Browning, though she was long far more 
popular than he, is chiefly interesting from the 
noble and ardent way in which she throws her 
whole soul into the cause of the oppressed, in 
England or in Italy. Once at least, in her 
wonderful Sonnets from the Portuguese , she rose 
by her passionate love for her husband to* really 
great heights of poetry. A greater poet, how- 
ever, probably the most notable among the 
women singers of ristina Ros- 
setti, the sister of i'- -'h- leader. 

A link between the prose fiction of the eight- 
eenth and that of the nineteenth century is not 
found in Miss Austen (1775-1817), sure in dra- 
matic instinct, unimpeachable in the construc- 
tion of her pidts, and unerring in her observation 
of the external accompaniments of character as 
she is; she is a realist, presenting ^Tiumors” (in 
Ben Tonson’s sense) and going little below the 
surface. The connecting link is rather a woman 


less known and less considered, Maria Edgeworth. 
(1767-1849), who suggested^ the_ right use of 
local color to Scott — and, be it said by the way, 
to the great Russian, Turgenev, his studies of 
peasant life — and who saw that an effort at ac- 
curate portrayal of the seen need not hinder a 
vivifying perception of the unseen. After Scott 
the novel greatly widened its scope, to deal, as 
did the drama under Elizabeth, with all the 
problems which human life has to face. Three 
writers who made their fame in this department 
express the temper and depict the people of the 
middle of the century — Thackeray (1811-63), 
Dickens ( 1812-70) , and George Eliot (1819-80). 
Their absorption in the social problems which, 
we have seen coming to the front made them 
realists, and with succeeding generations they 
have suffered from this attitude. Dickens espe- 
cially, whom 20 or 30 years ago it was heresy to 
decry, is now far less read, for the reason given 
above in the treatment of the Elizabethan real- 
ists: his questions are no longer actual — we are 
not moved by the delays of ’Chancery or by an- 
cient abuses in prison discipline — and his peo- 
ple, living as they were to his contemporaries, 
are to us no more actual than the quaint figures 
of old sporting prints. Thackeray’s problems 
have more of the permanent about them, and 
while his leisurely, discursive^ manner has be- 
come old-fashioned, and his inability to con- 
struct a consistent plot is apparent, he^ rnust 
always hold a very high place in English fiction. 
George Eliot is not only remarkable for having, 
as a woman, been among the first to take her 
place by the side of the men in strenuous dis- 
cussion of public questions; more than either of 
the novelists just named, she saw life steadily 
and saw it whole; and far more than they, she 
reflects the questioning, uneasy tempei* of her 
generation in regard to the great problems of 
the soul. Hot alone in her novels, but in the 
poetry of Arnold (1822—88) and Clough (1819— 
61) does this same spirit find expression. 

Arnold, like Aaron of old, stands between the 
dead and the living — ^between the old faiths, the 
old attitude towards life, so largely outworn 
and discarded, and the new temper of hopeful- 
ness in the development of the race and its abil- 
ity to face new problems; but, unlike Aaron, he 
holds no smoking censer of propitiation to slay 
the plague which he feels to be devouring his 
generation. In thought he is thus eminently 
characteristic of his time — ^the period of transi- 
tion which covers the middle of the century. 
From the fact that his poetry is tinged through- 
out with half-dospairiTig melancholy, it is rarely 
apx)reciatccl at it'^ full value until the illusions 
of 3'onth have passed away; like his master, 
Wordsworth, he is the poet of middle age. But 
in his prose, even more classical in its quality 
than his verse, he has appealed to a wider class 
and done a more enduring work. He is the su- 
preme critic of the early Victorian period, not 
only in the literature, hut in life as well. He 
turned from the deep problems in wLich he saw 
no hope, and devoted himself to preaching the 
lower but still valuable gospel of culture. Car- 
lyle and he represent perfectly Heine’s antithesis 
between the Hebraic and the Hellenic elements 
in human nature — the one holding up an ideal 
of stem, uncompromising devotion to duty, and 
promising no reward but the approval of the 
conscience; the other inculcating the broad, free, 
mobile open-mindedness of the Greeks — the 
apostle, in the phrase which he borrowed firom 
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Swift and made his own, of “sweetness and 
light/^ 

Opposed to Arnold^s urbanity, to the temper 
which has caused him to be called “a spiritual 
man of the world,” stands in sharp contrast the 
attitude of two great contemporary authors, 
Ruskin (1819-1900) and Newman (1801-90). 
For our purpose the dictatorship so long held 
in matters of art by the one, as well as the 
notable and epoch-making ecclesiastical career 
of the other, ,must be neglected; but we are 
bound to take account of their general influence 
upon the thought and the writing of their day. 
They were alik^e in more than one external fea- 
ture of their magnificent prose; no nineteenth- 
century styles, e.g., show more abundantly and 
more happily the effect of a lifelong saturation 
in the majestic and beneficent English of the 
Authorized Version of the Bible. But they have 
a deeper kinship in their equal insistence upon 
the reality of the unseen, the spiritual world. 
Whether he wrote of art or of political economy, 
this lay at the very root of Ruskin’s firmest be- 
liefs; and thus he was naturally forced to look 
backward rather than forward — away from tlie 
future with its inoi casing zeal for material prog- 
ress, to the past of the Middle Ages with its 
universal and vivid sense of the reality of the 
invisible and the eternal. Newman’s abhorrence 
of the intellectual anarchy of his day di-ove him 
in the same direction and brought him, after 
much tossing on troubled seas, “to the haven 
where he would be.” Both of them are thus once 
more opposed to Arnold ; while the temper of his 
mind was purely classical, they came in different 
ways to share the spirit of the romantic move- 
ment in its revulsion from a prosaic and sordid 
present. 

The same attitude of mind was e‘ven more 
definitely exemplified at the same time by the 
rise of a school which powerfully affected botli 
art and poetry, though it is only with the latter 
that we are here concerned. The Rre-Raphaelite 
Brotherhood had not, at least in poetry, discov- 
ered any new truths; their cry for a return to 
nature, their appeal to “the spirit of wonder and 
mystery in human life,” had both been articu- 
lated a half century earlier by Wordsworth and 
Coleridge; but to a new generation their teach- 
ing came with a new value. The preeminence of 
Rossetti (1828-82) has overshadowed a number 
of lesser men who yet deserve much more than 
oblivion — John Lucas Tapper, e.g., an admirable 
poet now scarcely known, of one of whose lyrics 
Rossetti himself said that had it been the writ- 
ing of Edgar Poe it would have enjoyed a world- 
wide celebrity. But the chief of the school, in 
spite of gloomy clouds such as in different ways 
overshadowed the lives of a singularly large pro- 
portion of the great authors in the century, pro- 
duced a large amount of verse characterized alike 
by poignant appeal to the heart and by gorgeous 
and colorful word painting. Even more com- 
pletely than Rossetti, William Morris (1834- 
96) was attracted by the purely picturesque 
quality of the Middle Ages; but he is more ex- 
ternal, less of a mystic than the others of the 
group. His strongest point is his consummate 
ability to tell a smooth and flowing tale, in the 
manner of Chretien de Troyes and others of the 
old French romancers, though with an occasional 
note of a purely modern pessimism. Greater 
poets, indeed, there have been ; but from Chaucer 
to our own time, scarcely a greater etory-teller 
in verse. 


A similar tendency towards escape from the 
pressure on the one hand of the colorless materi- 
alism of dominant modern science, and on the 
other of the moral seriousness which character- 
izes the greater part of the English poetry of the 
last half century may be found in Swinburne. 
His mastery of technique, his power of creating 
marvelous effects of rhythm and melody, are un- 
surpassed; and the death of Tennyson and 
Browning left him alone to be the unquestioned 
chief of English singers, though his rebel atti- 
tude towards the social order robbed him of the 
glory of the laurel. The morbid excesses of his 
earlier work, conceived in the spirit of a deca- 
dent paganism, alienated many readers from 
him; but they have been succeeded by a noble 
presentation of higher motives, the characteris- 
tically English ones of a love of freedom and of 
the sea and of the innocent beauty of children. 
His very power over his instrument has tempted 
him at times to play tricks with it, to be care- 
less of the sense in. the intoxication of a riot 
of beautiful sounds and sights; but his touch 
is always that of a master. Promise for the 
future of English poetry has appeared in the 
work of Stephen Phillips, Francis Thompson, 
William Watson, John Davidson, and in the 
more serious verse of Kipling. 

Macaulay has already been mentioned as a 
type of the English thought of his generation; 
but he may stand also as a representative in 
the nineteenth century of that school of histori- 
ans of which the eighteenth produced such bril- 
liant examples — the artistic school, who rested 
their claim to distinction more upon their man- 
ner than upon their matter. While his style is 
not perfect, while its recurrent antitheses, its 
emphasis upon the exceeding blackness of the 
black and the whiteness of the white, become 
wearisome after a while, yet he was undoubtedly 
a great historian — if history be the vivid and 
delightful narration of past events so presented 
as to make them fit into the writer’s precon- 
ceived scheme of things. So was a later example 
of the method, James Anthony Froude (1818- 
94) ; but the new generation has learned (to 
adopt once more an overworked phrase) that, 
while such writing may be magnificent, it is not 
history. Carlyle was not so far wrong when he 
said that Macaulay had written his history to 
prove that Providence was on the side of the 
Whigs; and the deductive method, abandoned 
long before by science, still reigned in the work 
of the historian. It was succeeded by the truer 
method which now holds possession of the field — 
the calm, patient, minute investigation of the 
actual records of the period under study, and 
the presentation of results as found. This re- 
action, illustrated by the prodigious learning and 
of such men as E. A, Freeman 
R. Gardiner (1829-1902), and 
William Stubbs (1825-1901), and largely asso- 
ciated with the University of Oxford, has at 
times, like all literary reactions, shown a tend- 
ency to go too far in the opposite direction and 
present a mere undigested mass of facts; but 
the scientific securing of them once established, 
the selection and composition which art requires 
will, it may be hoped, bring historical writing 
once more into the higher regions of literature. 

In the province of pure literature, that which 
is cultivated for its own sake, much excellent 
work, has been done by an increasing number of 
men, and, as already remarked, criticism has be- 
come a separate department. While no Bin,gle 
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critic holds the supreme dictatorship of Matthew 
Arnold, a substantial gain has been made by 
the if the comparative method, which 

trea* : - literature not as an isolated phe- 

nomenon, but as part of a vast general move- 
ment. For adequacy of equipment, George 
Saintshury (1845- ) is probably the first of 

these later critics; but the appreciation of Ed- 
mund Gosse (1849- ) and the refined versa- 

tility of Andrew Lang (1844-1912), the philos- 
ophic insight of Dowden (1843—1913) and 
Shairp (1819-85), must have a w^ord of men- 
tion. In definite contrast to these, who are 
men of letters pure and simple, stand the nat- 
ural scientists and some later philosophers who 
value the written word only as a means of ex- 
pression and diffusion for their thought; the 
names of Darwin (1809-92) and Tyndall (1820- 
93) and Huxley (1825-05), of Herbert Spencer 
(1820-1903) and John Morley (1838- ) and 

Arthur Balfour (1848— ), cannot be passed 

over in even a purely literary review, so great 
has been their influence on the general evolution 
of thought and hence of its expression. 

But the novel has in the last generation so 
overshadowed other forms of literature as to 
justify its treatment in these closing^ para- 
graphs with the same approach to exclusiveness 
as the drama claimed in the Elizabethan period. 
It would have been both hopeless and profitless 
to attempt to enumerate with any fullness of 
characterization the vast multitude of novelists 
that the last century has produced, or even the 
better-known among them — in the earlier period 
Bulwer (1831-91) and Disraeli (1804-81) and 
Charles Reade (1814-84), Anthony Trollope 
(1815-82) and the Brontes (1816-55) and the 
Eangsley brothers (1819-76) ; and in more re- 
cent times Blackmore and Mrs. Oliphant and 
Hallock and Black and Mrs. Ward and “Lucas 
Malet” and especially Kipling, and a score of 
others whose names will occur to any reader. 
But there are three names which may fitly re- 
ceive less summary treatment, because two of 
them stand at least, after a long diversified 
career, unquestionably at the head of their 
craft, and because the third by a beautiful and 
inspiring life and an intimate charm of person- 
alify revealed in every line of his work has 
also won a very special place of his own. They 
are singled out also, in accordance with the gen- 
eral scheme of this article, as typical of the at- 
tainment and the outlook in their kind of work. 
The first and possibly the greatest of them, 
George Meredith (1828-1909), is in some sense 
the successor of George Eliot~the successor in 
development, though, for actual chronology, he 
published his first book before hers appeared. 
We have already noted her work in the study of 
social questions and her portrayal of the charac- 
teristic mental temper of her day; it remains 
to call attention, fo-r the connection of thought, 
to the ethical import of her novels, to her rigor- 
ous insistence on the reign of law in the devel- 
opment of moral character. Meredith, though 
he works not so much through individuals as 
through types, though his method is often elu- 
sive, deals mainly with the inevitable working 
out and consequence of one or another moral 
quality. His style is often called obscure, like 
that of Browning, with whom he has many 
analogies; but his marvelous insight into the 
springs of human action, his ripe philosophy, 
and his genial humor compensate the reader for 
any effort of attention. 


To Meredith, man, Ms work in the world, his 
development of himself, is the centre of interest. 
To an equally great novelist, Thomas Hardy, 
man is but an insignificant and feeble creature, 
moving helplessly through a world controlled 
by gigantic forces, pitiless, implacable--a world 
conceived in a spirit not unlike that Aeschylean 
gloom and awe of the forces of Nature and Fate 
which we saw to pervade the poetry of the 
pagan Saxons. Life to him is pure tragedy, re- 
lieved only by flashes of a grim irony as bitter 
as, though more resigned than. Swift’s. His at- 
titude expresses one aspect of the temper of 
the closing nineteenth century — its weariness of 
the insistent discussion of questions of right and 
wrong which so occupied its central period. A 
totally different means of escape, one ofl’ered 
with the light-heartedness of a child who breaks 
out from tedious lessons to play, is that of Rob- 
ert Louis Stevenson (1850— 94), the third of the 
authors chosen to lead to a conclusion. Hi® 
style is noteworthy for its deliberate artistic 
finish and grace, qualities which he shared with 
a brilliant contemporary master of form, Walter 
Pater ( 3 839-94 ) . It is probable that his essays, 
in which he expresses a whole, courageous, and 
hopeful philosophy of life, will in the end hold 
a higher place than his fiction ; but for the mo- 
ment it will be well to direct the attention to 
the latter, which marks the ronnding off of our 
survey of the nineteenth century with a return 
to the romanticism that began it, and reminds 
us once more of one of the chief functions of all 
literature, which is to lift us above the sordid 
atmosphere, the corroding “cares of that “struggle 
for life” which modem science presents to us 
as our only occupation, into a brighter and more 
joyous world. 

As a last word, certain tendencies that marked 
the close of the nineteenth and the opening of 
the twentieth century should be noted. First 
of all, there was a deepening interest in the 
drama, as shown by the more serious critical 
consideration — ^well represented in the work of 
William Archer — which it received, and by the 
demand for plays published in book form; wit- 
ness the names of Barrie, Yeats, Synge, and 
Shaw. Barrie was conspicuous and popular by 
his stagecraft, his romantic fantasy, his grace, 
and his freshness of invention; Yeats and Synge 
were inspired by the old romance or the con- 
temporary reality of Celtic Ireland. None of 
these, however, takes us into the main current 
of the dramatic activity of the time. It re- 
mained for Bernard Shaw to perform that serv- 
ice. In different ways Wilde and Pinero taught 
the playwright to come to close quarters with 
contemporary life and were in that regard 
Shaw’s predecessors. But this brilliant and au- 
dacious innovator, following the bent of his own 
genius and stimulated by the best French dranaa 
of the day and by the plays of Ibsen, with their 
deft and fearless criticism of modern life, has 
given the English drama a new direction, has 
filled it with new ideas, seasoned it with mor- 
dant wit, and has afforded one more illustration 
of the potent influence of the mood and point 
of view of the Scandinavian dramatists. It is 
Shaw and his disciples, Granville Barker con- 
spicuous among them, who exemplify the vital 
dramatic movement of their day* Another mark 
of the period in question is the reviving taste 
for poetry. The pleasure a growing public takes 
in the work, e.g., of Alfred Noyes, of John Mase- 
field, of Herbert Trench, of Walter De la Mare, 
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and of A. E. Housman is evidence of this. 
Another evidence is afforded by the cordial re- 
ception given the poets of perhaps the most in- 
teresting literary movement of its time, the Irish 
literary revival, who, heard as a choir in the 
nineties of the last century, were still vocal in 
the t\ventieth, and among whom Yeats, Synge, 
Moira O’Neil, and “A. E.” (G. W. Russell) may 
be mentioned. 

In the fiction which belonged to the vital 
literature of the time the drift was away from 
static romance and aimlessly detailed realism, 
and set strongly towards the concrete and imagi- 
native presentation of the social, ethical, and 
sentimental problems of the day as recognized 
by the intellectually conscious classes and es- 
pecially as related to the readjustment of ideals 
necessitated by the development and spread of 
feminism- This tendency is clearly seen in the 
novels of H. G. Wells, John Galsworthy, and a 
group of minor novelists who follow in their 
steps. 
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Main Currents of Nineteenth Century Literature 
(Eng. trans., 3 vols., New York and London, 
1901-02) ; Seudder, Social Ideals in English 
Letters (Boston, 1898) ; Chambers’s Encyclo- 
pedia of English Literature (2 vols., Phila- 
delphia, 1902-04). 

ENGLISH MERCURY. See Chenopodium. 

ENGLISH OPIUM EATER. See De Quin- 
CEY, Thomas. 

ENGLISH PALE, also known as Irish Pale, 
The Pale, or English Land. That portion of 
Ireland brought under English rule before the 
complete s’ ' 1 . . : of the island. The name 

Pale was j ' to the land until the four- 

teenth century, although “English land” was 
employed as early as the time of Edward I. 
These terms were used to distinguish the sec- 
tion of country around Dublin from the sur- 
rounding territories, which were called the 
^^marches,” or border lands. In 1366 the 
Statute of Kilkenny was passed, establishing 
the use of English law in the Pale and prohib- 
iting intermarriage between English and Irish 
as well as the adoption of Irish manners and 
customs. The boundaries of the Pale were at 
no time definitely determined, but varied with 
the rise or decline of English power in Ireland 
and with the. military activity of the Norman 
and Celtic chiefs in the interior. In 1515 the 
Pale extended from Dundalk, in County Louth, 
to Dalkey, 7 miles south of Dublin, a stretch 
of territory about 50 miles long, with an aver- 
age breadth of 20 miles. In 1536, although the 
Pale was supposed to contain the counties of 
Louth, Meath, Kildare, and Dublin, the Irish 
plundered at the ver\ gatc> of Dublin. Crom- 
well was led to subjugnto the whole island; by 
the rebellion of the Catholic gentry and their 
invasion of the Pale. The Pale was subject to 
the enactments of the Irish Parliament, and 
for a long time the English government with 
great difficulty maintained its hold upon it. 
The supremacy of the English crown in the 
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Pale was established by the^ enactment of the 
celebrated Poynin^ Law in 1494. Consult 
Joyce, Concise History of Ireland (New York, 
1903). See Ireland. 

EITGLISH POETRY, Spasmodic School of. 
An expression employed by the critics to desig- 
nate a group of English poets midway in the 
nineteenth century. The group included Philip 
James Bailey, Alexander Smith, Gerald Massey, 
Sydney Dobell, and other minor poets, Swin- 
burne was sometimes classed with them. In 
ridicule of their extravagance in theme and 
stvle W. E. Aytoun wrote a tragedy called 
Firmilian (1854), which, containing many pas- 
sages of true poetry, rather missed the mark. 
See the separate articles on the poets here 
mentioned. 

EUTGLISH SISTIPE. Wilson’s snipe. See 
Snipe. 

EKGLISH sparrow. See House Spar- 
row. 

El^GLISH VERSIOlSrS. See Bible. 

EHaORGEMENT. See Megrims. 

EISraRAPTIlsrG. See Grafting. 

ENGRAILED, en-grald' (from Fr. engrSler, 
to engrail, from en, in + grel, OF. gresle, hail, 
from OHG. grios!^ Ger. Cries, AS. greot, Eng. 
gr'Lt, gravel). A term in heraldry (q.v.) denot- 
ing a line composed of a series of concave 
semicircles. 

ENGRAVER BEETLE. See Bark Beetle. 

ENGRA'VTNG. The art and the process of 
making incisions in a hard surface, removing a 
part of the material. The term is applied also 
to the engraved block or metal plate, but not 
properly to the impression made therefrom, the 
proper designation of which is print (q.v.). 

may be divided into that which is 
den* f.-r it- own sake, to show in contrast with 
the smooth surface arotmd, and that which is 
done for the sake of the prints which may be 
taken from it. If an engraved surface be cov- 
ered with ink or wet color, paper or the like 
pressed upon it will take the impression, of the 
parts remaining untouched, while the hollowed 
out (engraved) parts will not print off. This 
is called relief ■ _* , '' /"I its most impor- 
tant variety is ■ ■ i“- (q.v.). But if 

the ink or color be forced into the hollowed 
parts, while the smooth part is wiped clean, the 
paper, usually wet, will draw from the engraved 
lines and spaces the ink which they have con- 
tained, while the rest of the paper is left white. 
This process is properly called line ergraving 
(q.v.), sometimes also copperplate engraving, 
because this metal was generally used in the 
process. If the lines are eaten into the plate 
by means of an acid, the process is called etch- 
ing { q.v. ) ; if the surface is merely roughened 
without incision of lines, it is called mezzotint 
(q.v.). 

There is still to he mentioned that engraving 
which is done with the purpose of stamping a 
soft substance, thereby leaving a relief impres- 
sion, as in the case of seals. The objects rep- 
resented are reversed in the engraving. This is 
the process usually called intaglio { q.v. ) , and it 
is especially applied to gems (q.v.). Such in- 
taglios,' however havr fr •■•jUi-FJil; bi-en cut for 
their own intri r 1 - i c* o- % 1 n i y v. ii h ( 1 1 j i intention 
for use as seals. 

Engraving of the kind first above named, viz.; 
that done for the effect produced on the surface 
engraved, is seen in its simplest form in the 
rock carvings of primitive peoples. It is also 


seen in the inscriptions of the ancients, par- 
ticularly of the Greeks and Homans, which 
were carved not only to read but for their 
decorative effect. This is also true of inscrij^ 
tions on tombstones previous to the nineteenth 
century, the ornamentation and lettering of 
which are often carved with the utmost deli- 
cacy. But all this material is more properly 
designated carving (q.v.). It is otherwise with 
the engraving on bronze and steel plate, armor, 
etc., such as the Orientals, especially the Chinese 
and Japanese, delighted in. These are true 
engravings of the most subtle technique. Mod- 
ern silverware, both of European and American 
manufacture, is often engraved with fine decora- 
tive effect. 

But the usual use of the term ^^engraving,” 
and the one with which we are concerned, is in 
connection with prints- The four^ principal 
processes are treated under the headings Wood 
Engraving, Line Engraving, Etching, and 
Mezzotint, to which the reader is referred. 
Certain other processes of engraving receive 
special treatment, such as Dry Point, Aqua- 
tint, M A NTT^.RE Ceibl^ie, Stipple, and Soft- 
Ground Etching. Mixed processes, such as a 
combination of etching with line engraving 
or etching with mezzotint, are described under 
the above headings. For a remarkably lec^s^aaple 
of a mixed process, see Liber Studiobum. Im- 
portant technical terms connected with engrav- 
ing are treated under such special headings as 
Burin, Proof, Print, etc. Lithography ( q.v. ) , 
although a process of printing, is not properly 
engraving, because no lines are incised. Photo- 
graphic processes of engraving are treated under 
the heading Photo-Engraving. 

History. The history of the different proc- 
esses of engraving is described at length under 
the appropriate headings; suffice it here to say 
that wood engraving for the purpose of print- 
ing first became an art in the early years of the 
fifteenth century, and that lin > ‘ de- 
veloped in connection with the ■ art 

shortly before the middle of the same century. 
Both seem to have first appeared in Germany, 
where engraving was frequently practiced, but 
they appeared shortly afterward in Italy. Both 
processes reached their highest development 
during the early part of the sixteenth century 
in the works of AJbrecht Diirer, the world’s 
greatest and most influential engraver. Up to 
this time engraving was an original art, in the 
same sense that painting was, and the term 
“painter engraver” was usually applied to art- 
ists of this description. But during the latter 
sixteenth century engraving began to be used, 
to reproduce paintings; Marc Antonio, the en- 
graver of Haphael’s works, leading the way. 
This practice continued throughout the later 
sixteenth, seventee^ith, and eighteenth centu- 
ries, greatly to the detriment of engraving. 
Meanwhile etching, which, by the nature of its 
technique, was particularly adapted for orig- 
inal work, attained its highest development in 
Holland in the prints of Rembrandt. In the 
early nineteenth century Thomas Bewick, by a 
new technique — the use of the “white line” — rev- 
olutionized wood <-iigrn\ing which thereafter 
became the princip.il iModiiiin used in illustra- 
tion. The American wood engravers, working 
since 1875 for the prosperous illustrated maga- 
zines, achieved remarkable results in the repro- 
duction of paintings and even in original por- 
trait and landscape work; but the .recently 
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perfected photographic processes of printing 
tend more and more to deprive wood engraving 
of its uses for illustration. Line engraving is 
now practically an obsolete art. Etching, on 
the other hand, although it declined in the 
eighteenth century, achieved a remarkable de- 
velopment in the nineteenth, especially through 
the influence of the American Whistler and the 
Frenchman Meryon. This excellence has lasted 
to the present time, both in Europe and the 
United States. 

Bibliography. Of general catalogues cover- 
ing special epochs the most celebrated is Bartsch, 
Le peintre-graveur (21 vols., Vienna, 1803—21), 
reprinted (Leipzig, 1854), and supplemented by 
Passavant, Le pemtre-graveur (6 vols., Leipzig, 
1860-64). The French engravers were included 
in Robert-Dumesnil, Le peintre-graveur fran- 
gais (8 vols., Paris, 1835-50) ; the Flemish and 
Dutch in Van der Kellen (ed.), Le peintre- 
graveur hollcmdais et -flamand (IJtrecht, 1873). 
The more recent artists are treated in Hippert 
and Linnig, Le peintre- graveur hollandais et 
beige du XIXe sUcle (Brussels, 1874—79); 
Beraldi, Les graveurs du XIXe sidcle (12 vols., 
Paris, 1885-92). The engravers and their 
works are also treated in such general biograph- 
ical works as Bryan, Dictionary of Painters 
and Engravers (rev. ed., 5 vols.. New York, 
1903-05 ) , and, best of all, in Thieme-Becker, 
Allgemeines Lemhon der hildenen Kunstler 
(Leipzig, 1907- ). 

Other good treatises on the subject are: 
Fielding, Art of Engraving (London, 1840) ; 
Duplessis, Les merveilles de la gravure (Paris, 
1871; Eng. trans., London, 1871); Baker, 
American Engravers and their "Works (Phila- 
delphia, 1875) ; Willshire, Introduction to the 
Study and Collection of Ancient Prints (Lon- 
don, 1877) ; Hamerton, Graphic Arts (ib., 
1882) ; Lostalot, Les procSdSs de la gravure 
(Paris, 1882) ; Delaborde, La gravure (ib., 
1882), trans. by R. A. M. Stevenson, with 
a chapter on English engraving by William 
Walker, as Engraving: Its Origin, Processes, 
and History (New York, 1886) ; Duplessis and 
Bouchot, Diotionnaire des marques et mono- 
grammes (Paris, 1886) ; Wedmore, Pine Prints 
(London, 1897) ; Singer and Strang, Etching, 
Engraving, and Other Methods of Printing Pic- 
tures (ib., 1897) ; Engraving and 

Etching (Eng. trans., il)., Whitman, The 

Print Collectors^ Handbook (ib., 1907) ; Weiten- 
kampf, How to Appreciate Prints (New York, 
1908) ; Carrington, Prints and their Makers 
(ib., 1912). For modern commercial processes, 
see Baker, Dictionary of Engraving (Cleveland, 
1908). 

HrsTOET: The most important general work 
is Duplessis, Histoire de la gravure en Italie, 
en Espagne, en Allemagne, dans les Pays~Bas, 
en Angleterre, et en France (Paris, 1888). 
Briefer historical treatises are Hind, A Short 
History of Printing and Engraving (London, 
1908), and Austin, The History of Engraving 
(ib., 1909) , a go(;d cmici-i- mfiMiial rNtv‘f]cling the 
time of Bewick. For engraving in the dinerent 
countries, see Liltzow, Gesohichte des deutschen 
Kupferstiohs und Holzsohnhttes (Berlin, 1901) ; 
Dilke, French Engravers and Draughtsmen of 
the Eighteenth Century (New York, 1902) ; 
Nevill, French Prints of the Eighteenth Cen- 
tury (London, 1908) ; Thomas, French Por- 
trait Engraving of the Seventeenth and Eight- 
eenth Centuries (ib., 1910) ; Gosse, British 


Portrait Painters and Engravers of the Eight- 
eenth Century (New York, 1905) ; Salaman, 
The Old Engravers of England (London, 1907). 
The best and most comprehensive publication on 
recent engraving is Liitzow, Die verflelfaltigen 
Kunste der Gegenioart (3 vols., Vienna, 1893) — 
the part dealing with American engraving is by 
S. R. Koehler; Weitenkampf, American Graphic 
Art (New York, 1912). For the literature on 
special branches of engraving, see the bibli- 
ographies of Wood Engraving; Line Engrav- 
ing; Etching; Mezzotint; etc. 

The most trustworthy collection of reproduc- 
tions of prints from metal engravings is that 
of Armand-Durand. Other collections are The 
British Museum Reproduction of Prints (Lon- 
don, 1882 et seq.); and Hirth, Kulturgeschicht- 
liches Bilderhuch aus drei Jahrhunderten (6 
vols., Leipzig, 1882-90). 

ENGROSS^'ING (OF. engrossir, from ML. in- 
grossare, to engross, from Lat. in, in -f- grossus, 
large). The crime of buying up standing corn 
or victuals at wholesale (Fr. en gros) in order 
to sell them again at retail (known as regrating) 
in the same market at an enhanced price. It 
corresponds closely to the modern practice of 
making a “corner” in one of the necessaries of 
life. These practices were regarded as criminal 
in most countries before the laws by which trade 
is regulated were properly imderstood. In Eng- 
land they were forbidden by various statutes, 
from the time of Edward VT to that of Queen 
Anne. It was found, however, that engrossing 
was not only a statutory but a common-law 
offense, and a prosecution for it in the latter 
character actually took place in the nineteenth 
century. The Act 7 and 8 Viet., c. 24, abolish- 
ing the offenses of forestalling, regrating, and 
engrossing, was consequently passed. Besides 
declaring that the several offenses of badgering, 
engrossing, forestalling, and regrating be utterly 
taken away and abolished, and that no informa- 
tion or prosecution shall lie either at common 
law or by virtue of any statute, either in Eng- 
land, Scotland, or Ireland, this statute also 
repeals a host of earlier enactments in restraint 
of trade, which had been omitted in the statute 
in the time of George III, above referred to. 
In the United States much litigation lias arisen 
in recent years respecting the " com- 

binations for engrossing and ■■ ■ ■ ■ !' ■ the 
necessaries of life. See Combinations ; Mo- 
nopoly; Restraint op Trade; Trusts. See 
also Contract ; Forestalling ; Regrating. Con- 
sult the commentaries of Blackstone, Stephen, 
and Kent, and the authorities under Criminal 
Law and Political Economy. 

The term also denotes the writing of a statute 
or other legal instrument en gros, or in a fair, 
round hand. It is, in the United States, often 
applied to the flual and official draft of a statute. 

EHGTIINEGATTE. See Guinegate. 

ENGIJION, or ENGtHXIM, or ENGYON. 
See Gangi. 

EET'KARMON^C (from Gk. iyoup/Moi^iKos, en- 
armonikos, in harmony, from ip, en, in + ^pyovia., 
harmonia, harmony, from dpy6s, harmos, a join- 
ing, from, dpelp^ arein, to be about to join) . 1. In 
music, a term denoting a difference in the 
degreeis, but not in the pitch of tones, C# Rud 
Db, F# and Gb* Correctly speaking, there is or 
ought to be a difference; but on keyed instru- 
ments, such as the organ and pianoforte, there 
can be none, as the same key serves for both 
sharps and flats, while with a just equal tern- 
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perament the ear is no "way ofi’ended. An en- 
harmonic change, as from CS to Db> or^ vice 
versa, is often of practical value to the musician, 
enabling him, e.g., to avoid writing in a key 
containing an unwieldy number of sharps or 
hats. 2. In Greek music, a tetrachord of which 
the first two steps were quarter steps and the 
third a major third: e, e^, i, a. 

ElTHTJBEIt, en'hoo-ber, voN ( 1811-67) . 

A German genre painter and illustrator. He 
was born at Hofj Bavaria, and was educated at 
the Munich Academy. His pictures, distin- 
guished by a lively, if somewhat ponderous, 
sense of humor, portray German folk life- — 
usually that of the peasants of Upper Bavaria. 
Among the best are: ‘‘The Partenkirchen Fair,” 
which first gained him celebrity; “The Inter- 
rupted Card Party”; '■ Ci^ver”; “Munich 

Burgher Guardsman” ■■■ Gallery, Ber- 

lin) ; “Court Bay in Bavaria” (Darmstadt 
Gallery) ; “Wood Carver in his Shop” (New 
Pinakothek, Munich). His most important 
graphic work was the illustrations to Melchior 
Meyr^s Stories of the Eies, six plates of which 
are in the Leipzig Museum. 

E'NTIB. Tlie wife of Geraint, and a model of 
marital devotion. She appears in the Ereo and 
Enide of Chrestien de Troyes and in Tennyson’s 
Idylls of the King. 

ENTD. A city and the county seat of Garfield 
Co., Okla., 88 miles by rail west by north of 
Oklahoma City, on the Atchison, Topeka, and 
Santa Fe, the Chicago, Rock Island, and Pacific, 
and the St. Louis and San Francisco railroads 
( Map : Oklahoma, D 2 ) . It is in a rich agri- 
cultural region and is one of the largest poultry 
centres west of the Mississippi, shipping in 1913 
more than $3,000,000 worth of poultry and 
eggs. The industrial establishments include 
planing and fiour mills, foundry and machine 
shops, boiler works, a brick plant, and manu- 
factories of corn seeders and binders, steel posts, 
rugs, candy, etc. Enid contains the Phillips 
Universitjq St. Francis Institute ( Catholic ) , 
College of Fine Arts, a State institution for the 
feeble-minded, a Carnegie library, a fine high 
school, Federal and courthouse buildings, two 
parks, and two hospitals. The city adopted the 
commission form of government in 1909. It 
owns its water works. Pop., 1900, 10,087; 1910, 
13,799; 1914 (U. S. est.), 18,209. 

ENIMAGrAN’. A linguistic stock of South 
American Indians in the northern Gran Chaco, 
the “Maskoi” group of Koch-Grtinberg, The 
chief tribes are the \‘ -mH t- iml, Guand, 
Sanapana, Sapuki, * 1 ^ i • - , “Lengua.” 

Consult writings of Boggiani, Hawtrey, Ker- 
sten, Koch-Griinberg, Lafone-Quevedo, Schuller, 
etc. 

ENTKHTJIZEN, Snk'hoi-zmi. A seaport of the 
Netherlands, in the Province of North Holland, 
situated on the west shore of the Zuider Zee, 
about 37 miles northeast of Amsterdam (Map: 
Ncthcrland'-. D 2). Its most important public 
building is an elegant town house with a lofty 
tower, and mural decorations by Johan van 
Neck. In the seventeenth century it had a 
I of upward of 40,000 and sent a fleet 

(if I'.ii) v( -sels to the herring fisheries, but the 
herring trade has died away. Its eliief indus- 
tries now are ropemaking and shipbuilding. 
The town is the birthplace of the painter Paul 
Potter. Pop., 1901, 6865; 1911, 7748. 

ENLIGHTENMENT, Philosophy op the. 


A term applied to the more popular philosophy 
of the eighteenth century because of its prot^t 
against superstition and its attempt to establish 
all accepted belief and all rules of practical life 
upon reason. The term includes the empiricism 
and deism of the English thought of the eight- 
eenth century, the empiricism and sensualism 
of the French thought, and the rationalism of 
the German thought. It was characterized 
largely by individualism (q.v.). The movement 
began in the seventeenth century with Locke in 
England, with Pierre Bayle in France, and with 
Leibnitz in Germany. But such men as Hume, 
the English deists, Voltaire, Rousseau, Con- 
dillac, the eneyclopsedists, Reimarus, Mendels- 
sohn, Eberliard, and Lessing, are usually referred 
to under this title, represented in German by 
Aufklarung and in French by eclairdssement . 
Thomas Paine in his Age of Reason and Benja- 
min Franklin are its best-known American 
representatives. Sometimes the age of the Greek 
sophists is called “the Greek enlightenment” on 
account of its similarity in spirit to the modern 
period referred to. Greek sophistry in its best 
days was a rebellion against tradition and an 
attempt to intellectualize life. Consult the his- 
tories of philosophy by Hoffding, Windelband, 
Ueberweg, and Kuno Fischer; also Hibben, The 
Philosophy of the Enlightenment (New York, 
1910). 

ENLISTMENT. The voluntary contract by 
which a citizen becomes an enlisted man and 
joins the military or naval forces of the country. 
In the United States and Great Britain volun- 
tary enlistment takes the place of conscription, 
or compulsory service, used by all the other 
Great Powers as the method of securing men for 
the army and navy. (See Conscription.) In 
the United States any male citizen, or person 
who has legally declared his intention to be- 
come a citizen, may enlist in the army if above 
the age of 21 and under 35 years of age, able- 
bodied, free from disease, of good character and 
temperate habits. No man is eligible who has 
been convicted by civil power of felony or served 
time in a reformatory, jail, or penitentiary. He 
must speak, read, and write the English lan- 
guage. The physical examination of recruits is 
conducted in accordance with the authorized 
manual for the examination of recruits. After 
enlistment, recruits are assigned to regiments 
or other organizations by the adjutant general 
of the army under the direction of the Secretary 
of War. The recruiting service is under the 
management of the adjutant general, and is a 
branch of the adjutant general’s department. 
Recruits have to conform to certain standards 
of build and physique, determined generally by 
the branch of the service for which the man is 
enlisted. The term of enlistment is “for a period 
of seven years in active service and in the army 
reserve.” Active service in the army is for 
either three or four years, the remaining four 
or three years being in the army reserve, where 
no military duty is required, and in which the 
soldier practically resumes the status of a 
civilian, being subject to military service only 
in case of war. A(iditional pay for all grades is 
allowed for reenlistments within three months of 
expiration of preceding enlistment. In the Eng- 
lish army, under the Law of 1907, which dis- 
continued the militia and established a special 
reserve, the military forces consist of the 
regular army and the territorial army. The 
regular army is composed of tHe permanent 
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army, the army reserve, and a special reserve. 
Duration of seinrice in the permanent army is 
12 years, of which three, five, or nine years may 
be in the reserve. All good-conduct men may 
serve a total of 21 years, with pension. Ordi- 
narily in the colonies and in India the service 
is from 12 to 16 years. The special-reserve 
enlistment is for six years. The territorial army 
enlists for four years. See Recruitment. 

In the naval service of the United States all 
men are enlisted to serve for four years, which 
may be extended by the Secretary of the Navy 
for one, two, three, or four years. Upon reen- 
listment they are entered continuous-service 
men, and are given a certificate of continuous 
service, which entitles them to an increase of 
monthly pay. This increase is given for each 
term of four years served if the reenlistment 
takes place within four months of discharge. 
Eailure to enlist within four months causes a 
forfeiture of all rights and privileges due to 
previous service. 

EN'NA, or HENNA. In antiquity, the name 
of a town in Sicily, now Castrogiovanni, situ- 
ated near the centre of the island, wherefore 
it was called the navel of Sicily. It was one 
of the seats of the cult of Demeter, and near it 
tradition placed the carrying off of Persephone 
by Pluto. See Ceres ; Proserpina ; Castro- 
giovanni. 

ENNA, August (1860- ). A Danish 

composer, born at Nakskov on the island of Laa- 
land. He was entirely self-taught and in 1880 
joined a traveling troupe as violinist. The next 
year he settled in Copenhagen, where he earned 
his living as a violinist, and produced an 
operetta, A Village Tale. In 1883 he became 
conductor of a small provincial company. His 
compositions finally attracted the attention of 
Cade, who enabled him to study one year in 
Germany (1888-89). The extraordinary success 
of his opera The Witch (1892) made him fa- 
mous, and the work immediately found great 
favor in Germany. His other operas are: OUo- 
•patra (1894); Aucassin et ISficolette (1896); 
Lamia (1900) ; Ih and Little Christina (1902) ; 
The Death of Antony (1903);' The Golden- 
clipper of Ct.- Cecilia (1904); Gloria Arsena 
(1913). While all have met with more or less 
success, none approach The Witch. He also 
wrote a legend for soli, chorus, and orchestra, 
A Mother’s hove, and a violin concerto. 

ENNEACHXJNOS, Sn'nS-a-krb^'nbs ( 
kpovvQs, having nine springs, from kwia, ennea, 
nine -H Kpowds, Jerounos, spring). The name of 
a famous fountain at Athens. See Athens, 
Archceology. 

EN^NEKING, John Joseph (1841- ). 

An American landscape painter, born at Minster, 
Oliio. He was educated at Mount St. Mary’s 
College, Cincinnati, served in the Civil War, and 
later devoted himself to painting. He studied 
in New York, Boston, Munich, and in Paris 
under Bonnat and Daubigny. Among his best 
pictures are: “Noven.hm- Tuiligl'.t**: “Summer 
Twilight”; “Indian ^u'njrn.r'': ‘’1110 Coming 
Storm”; “Springtime”; and “Autumn in New 
England” (Worcester Museum). 

ENNEMOSEB, Sn^ne-m5'z§r, Joseph (1787- 
1864). A German mcdico-philosophic writer, 
born at Hintersee, in the Tirol. He pursued his 
studies under great difficulty for want of means 
and because of interruption by war. He fought 
with the Tyrolese against the French in 1809 
and also fought against Napoleon in 1813-14. 


787 

He received his degree in medicine in Berlin in 
1816. In 1819 he was made professor of medi- 
cine at the new University of Bonn, where he 
lectured on anthropology and also therapeutics 
and pathology. After practicing for a time as 
a physician at Innsbruck, he went to Munich in 
1841, and there obtained a great reputation by 
the application of hypnotism (then called mag- 
netism) as a curative agency. His principal 
work, published in Leipzig in 1819, was entitled 
Der Magnetismus in seiner geschichtlichen Ent- 
loioJdung (1819). Among his other writings 
are: Historisch-psychologische Untersuchungen- 
iiher den Ursprung und das Wesen der mensch- 
lichen Ceele (1824) ; Anthropologische Ansichten- 
zur hessern Kenntnis des MenscJien (1828) ; Der 
Magnetismus im Yerhdltnis zur Natur und Re- 
ligion (1842) ; Der Geist des Menschen in der 
Natur (1849) ; Was ist die Cholera? (2d ed., 
1850) ; Anleitung zur mesmerischen Praans 
(1852). The first volume of his GescMchte des 
tierischen Magnetismus (1844) was translated 
into English by William Howitt (1854) and 
entitled History of Magic. 

ENNES, gn'nfish, Antonio (1848-1901). A 
Portuguese dramatist, born in Lisbon. He was 
long brilliantly active as a Journalist, in 1886 
was appointed chief librarian of the National 
Library, and in 1890 Minister for Marine and 
the Colonies. His chief drama is Os Lazaristas 
(1874), presented with marked success in Portu- 
gal and Brazil. His Un divorcio appeared in 
1879 and was translated into French and 
Italian. 

EN'NIS. A municipal borough, capital of 
Clare County, Ireland, and a port on the Fergus, 
25 miles west-northwest of Limerick (Map: Ire- 
land, B 6). It has a Roman Catholic college, 
the ruins of a Franciscan abbey, founded in 
1194 by Donnell O’Brien, King of Munster, and 
a colossal statue and monument to Daniel O’Con- 
nell, erected in 1865. Near the town is Ennis 
College, founded by Erasmus Smith. Ennis 
manufactures flour, and brewery and distillery 
products, has a valuable limestone quarry, and 
some trade in grain. Pop., 1901, 5093; 1911, 
5472. 

ENGSriS. A city in Ellis Co., Tex., 34 miles 
south of Dallas, on the Houston and Texas Cen- 
tral and the Texas Midland railroads (Map: 
Texas, D 3 ) . It is in an agricultural and stock- 
raising region and has cotton compresses, cot- 
ton gins, cottonseed-oil mill, railroad shops, flour- 
ing mill, etc. Ennis adopted the commission 
form of government in 1914. Its water works 
are the property of the municipality. Pop., 
1900, 4919; 1910, 5669. 

EN'NISCOR'THY. A market town in Wex- 
ford County, Ireland, on rising ground on the 
Slaney, 77^/4 miles south by west of Dublin 
(Map: Ireland, E 7). The Slaney is here tidal 
and navigable for barges and flows through a, 
fertile and beautiful valley. Its well-preserved 
castle, founded in 1176 by Robert le Gros, one 
of the early Anglo-Norman invaders, is of great 
interest. It has flour mills and breweries, and 
there is some tanning and distilling, as well as 
woolen manufacture. Pop., 1901, 7667; 1911, 
7991. Enniscorthy was captured in 1649 by 
Cromwell, and at Vinegar Hill, in the vicinity, 
General Lake, on June 21, 1798, defeated the 
Irish rebels, who had stormed and burned the 
town a few da vs previously. 

EN'NISKIL'LEN, or INNISKILLING (Ir. 
Inis Cethlenn, island of Cethlenn, an ancient 
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queen of Ireland). A municipal bo^ugli, mar- 
ket town, and the capital of County . ■ • ■ v ' 

Ireland, about 75 miles west-southwest of Bel- 
fast (Map: Ireland, D 3). It is beautifully 
situated on the Erne, the greater portion on an 
isle in the river between upper and lower Loughs 
Erne. Among its buildings are large barracks, 
an infirmary, and the town hall, in which are 
kept flags captured at the battle of the Boyne. 
It has tanneries, cutlery works, straw-hat works, 
and markets for butter, pork, and flax. Pop., 
1901, 5412; 1911, 4847. Enniskillen received 
its first charter in 1612. In 1689 a detachment 
of troops of William III successfully defended 
the place against a superior force of James II. 
Some of its defenders subsequently formed a 
cavalry regiment and organization, which was 
continued and still bears the name of the Ennis- 
killen Dragoons. 

EH'NIXrS, Quikttjs (239-169 B.C.). An early 
Homan poet, the father of the Homan epos. ( See 
Epic Poetey; Latin Literatuee.) He ^vas born 
at Rudiae in Calabria and was probably of Greek 
extraction. He is said to have served in the 
Homan wars and to have risen to the rank of 
a centurion. In Sardinia he became^ acquainted 
with Cato the Elder and came with him to 
Home, -when about the age of^ 38. Here he 
gained for himself the friendship of the most 
eminent men, among others Scipio Afrieanus the 
Elder, and attained the rank of a Homan citi- 
zen. He supported himself by instructing some 
young Homans of .r-.*'* ' ‘ ■■ families in the 

Greek language and literature, his accurate 
knowledge of which explains the influence he 
had on the development of the Latin tongue. 
His remains were interred in the tomb of the 
Scipios, and his bust was placed among those 
of that great family. Ennius tried his powers 
in almost every species of poetry; although his 
language and versification are at times rough 
and unpolished, these defects are fully compen- 
sated for by the energy of his expressions and 
the fire of his poetry. He was especially suc- 
cessful in tragedy and epic. His epic poem, the 
Annales, in 18 books, dealt with the history of 
Home from the time of .^Eneas to his own day. 
By reason of this poem, long highly esteemed, 
the Homans called Ennius the father of Homan 
poetry; Vergil owed much to it. Of his trage- 
dies, comedies, satires, and Annales only frag- 
ments remain. These have been collected and 
edited by Vahlen (Leipzig, 1854; 2d ed., 1903), 
Muller (St. Petersburg, 1885), and in Post- 
gate’s Corpus Poetarum^ vol. i (London, 1893). 
The fragments of his tragedies were collected 
by Ribbeck in his Tragicorum Pomanorum Frag- 
menta (3d ed., T. - '=r'7i. Consult: Sellar, 
Roman Poets (3d ed., Oxford, 

1889) ; Mackail, Latin Literature (New York, 
1896) ; Duff, A Literary History of Rome (Lon- 
don, 1909). Eor an elaborate account of his 
life and of his influence on later writers, con- 
sult ^'Prefatio” to Vahlen, Bnniance Poesis Re~ 
liquice (Leipzig, 1903), and the review of that 
discussion by Knapp, in an article on “Vahlen’s 
Ennius,” in American Journal of Philology, vol. 
xsxii (New York, 1911). 

ENNO^BiroS, Magnus Felix (e.473-521). A 
bishop of Tieinmn (Pavia). His writings sug- 
gest that he may have been trained for the pro- 
fession of rhetoric. He took deacon’s orders at 
about the age of 20. In 614 Pope Hormisdas 
appointed him Bishop of Tieinum. He was 
twice sent as Ambassador to Constantinaple ( 515 


and 517), but his efforts to heal the schism then 
existing between the Eastern and the Western 
church were fruitless. In his doctrinal views 
Ennodius inclined towards semi-Pelagianism. 
He is best knovm as a champion of the papacy, 
especially in its claim to exemption from all 
human jurisdiction. This claim he was the 
first to advance, in his apology for the Synodus 
Palmaris (501 A.D.), held for the purpose of 
deciding between two rivals for the office of 
Homan bishop. The synod refused to pronounce 
a decision on the question, and Ennodius de- 
fended its action on the ground that the Pope 
was not answerable to a council, or in fact to 
any earthly tribunal, for God had reserved the 
popes for judgment by Himself alone. 

Among Ennodius’ writings are a life of Epi- 
pbanius, his predecessor at Tieinum; an auto- 
biography of his early life, entitled Fucharisti- 
cum; many letters; a few hymns, which were 
never widely used; and some secular poems, 
which are in part ili<)rongbl\ pagan. The old 
editions of his works ^^15o9 and 1611, the latter 
reprinted by Migne, in Patrol, Lat., vol. Ixiii) 
have been superseded by those of Eartel, in 
Corpus ScriptoTum Bccles, Lat., vi (Vienna, 
1882), and Vogel, in Monum. Germ. Auctorum 
Antiquiss., vii (Berlin, 1885), Consult: Ebert, 
Gesehichte der Litteratur des Mittelalters, i 
(Leipzig, 1889); Hasenstat, Studien zu Enno- 
dius (Munich, 1890); Teuffel, History of Ro- 
man Literature (London, 1892). 

ENNS, or ENS, ens. A river of Austria, ris- 
ing south of Hadstadt, T e Noric Alps, 

and flowing east-northeas- : 1 the northern 

part of Styria to Hiefiau, ilun lurniTig and pur- 
suing a sinuous r!ur-'‘rl\ (oiir.^e T-irougli Upper 
Austria, emptying iiivo ili(‘ Danube near Mau- 
thausen (Map: \ ■ ■ ■ D 2). Its 

total len^h is , ■ ■ , only 20 of 

which are navigable for large boats. Through 
part of its course it forms the boundary between 
the provinces of Upper and Lower Austria. It 
becomes navigable for small river craft some 
distance below Hiefiau. Of the large number 
of towns and villages on its banks, Steyr is the 
most important. 

E'NOCH (Heb. Hanok). According to Gen. 
iv. 17—18, Enoch is the son of Cain and father 
of Irad, whereas in Gen. v. 18 he is the son of 
Jared. Some scholars consider Gen. iv as a relic 
of an ancient legend which endeavored to trace, 
after the fashion of folklore, the origin of civi- 
lization, or rather the Canaanitish culture, and 
ascribed some important feature of this civiliza- 
tion to Enoch. In Gen. v Enoch is said to have 
lived 365 years and walked with God, aft^r 
which he was no more, ^Tor God took him” 
(verse 24), a phrase that has been understood 
to mean that he was “translated,” or carried 
bodily to heaven. Babylonian legends in which 
we encounter such “translations” have been 
Hionght to offer a partial explanation at least 
of the Enoch narrative. In the Gilgamesh epic 
Ut-napishtim, the hero of the deluge, is trans- 
ported to the gods, and Gn'r.i'T!"-h himself, the 
hero of the epic, who is a -■Trimyt''itjil charac- 
ter, also appears to have been translated. The 
number 365 adds weight to the supposition 
that Enoch was originally a solar deity like 
Gilgamesh, who from a god became a hero. 
Whether the name Enoch itself reverts tb a 
Babylonian prototype cannot yet be determined, 
though there is some connection, without doubt, 
between the list of 10 patriarchs in Gen. v and 
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the 10 antediluvian kings mentioned by Berosus 
in his history of Babylonia, and also in a Su- 
merian text discovered by Poebel and published 
by him in vol. vi of the Babylonian Publications 
of the University of Pennsylvania ( Philadelphia, 
1913). The translation of Enoch, which bears a 
great part in Jewish and early Christian theol- 
ogy, is mentioned in Ecelus. xliv. 16, xlix. 14, 
and also in Heb. xi. 5. From the fact that 
Enoch, like Elijah, does not die, but is trans- 
ported to heaven, the apocalyptic literature 
naturally connected itself with his name. But 
the other side of Enoch, as a promoter of civili- 
zation, was not lost sight of. To the latei; 
Jews Enoch was the inventor of writing, arith- 
metic, and astronomy; and this view was adopted 
by the Mohammedans, by the Christians, and 
by the pagans of Harran, who identified him 
with Hermes Trismegistus. Consult Chwolson, 
Die Ssabier und der Ssahismus, vol. i, pp. 627 ff. 
(Leipzig, 1856), and Schmidt, The Original Lan- 
guage of the Parables of Enoch, p. 331 (Chicago, 
1908), See Enoch, Books of. 

EhrOCH, Books of. The statement in Gen. 
V. 24 that “Enoch walked with God, and was 
not, for God took him,^-* interpreted as refer- 
ring to his translation, made it natural that, 
in an age favorable to the production of apoc- 
alyptic literature, books should appear claim- 
ing the authority of the mysterious patriarch 
who enjoyed unrivaled opportunities of moving 
aboiit in celestial realms, learning astronomical 
facts, observing the punishments and rewards 
meted out to men and angels, reading the tab- 
lets of destiny, and foreseeing the triumph of 
good in the world. How extensive the Enoch 
literature once was is not now known, but there 
are indications in ancient quotations that some 
parts of it have not yet been recovered. What 
is really a little coliection of such books has 
been found in the Ethiopic, and one of these al- 
most complete in the Greek, while a different 
book has been discovered in the Old Slavonic. 
It is customary to speak of the former as Ethio- 
pic Enoch and the latter as Slavonic Enoch. 

Ethiopic Enoch. Copies of this work were 
seen in Europe by Pico della Mirandola and 
Guillaume Postel long before it was discovered 
in Abyssinia by James Bruce in 1769. From 
one of the manuscripts brought to England by 
him Laurence published the Ethiopic text in 
1838 ; Hillmann used five manuscripts in his 
edition of 1851, Flemming 15 in his edition of 
1902, and Charles 23 in the last edition of 1006. 
Twenty-nine manuscripts were used by Charles 
in his translation of 1912. None of these is 
(‘avlier than the sixteenth century; even the 
older group does not inspire the greatest con- 
fidence, and all manuscripts have evidently 
suffered much at the hands of copyists. The 
Ethiopic work is divided into five books. These 
seem to have been the only Enoch books known 
in the Abyssinian church. How the Greek ver- 
sion was constituted we do not know. Some 
copies of it may have contained “The Secrets 
of Enoch,’’ preserved in Slavonic; whether any 
of them contained “The Parables of Enoch” is 
doubtful; various books may have circulated 
separaM:^^, and there is no evidence that any 
Greek manuscript yras divided into five books. 
Since the Parables were introduced as “the 
second vision that Enoch saw,” some Ethiopic 
editor naturally made them follow book i. Tlie 
whole work was divided by Dillmann into 108 
chapters; a manuscript was subsequently found 


exhibiting the same division. Boole i (chaps, i— 
xxxvi) deals with the fall of the angels, and 
the journey of Enoch through the earth in the 
company of an angel by whom he is initiated 
into the secrets of nature. Sin in the world 
is said to have been caused by the lust of the 
angels. Hence they were doomed to destruc- 
tion, and in addition the deluge was sent to 
complete the first judgment of the world- 
Through the evil spirits, born of the children 
of the angels and the daughters of men, sin. 
continued in the world after the deluge. A 
final judgment is therefore needed. This will 
take place on Mount Sinai, and angels, demons, 
all the godless, and all classes of Israel, with 
one exception, will be raised from the dead and 
receive their reward. The wicked will be cast 
into Gehenna, the righteous will behold their 
punishment, God will establish His kingdom in 
Jerusalem, the Gentiles will be converted, and 
the just will enjoy tbe greatest material bless- 
ings, eating of the tree of life, and begetting 
1000 children. Of the Greek version of this 
book fragments have been preserved in Syncel- 
lus, viz., vi-x, 14, XV, 8-xvi, 1, and viii, 4-ix, 
4 in a duplicate form, and the larger part of 
the book in manuscripts discovered at Alcbmim 
in 1886-87, viz,, i-xxxii, 6, and xix, 3-xxi, 9 
in a duplicate form. The Syncellus fragments 
represent a somewhat better translation. Booh 
ii (chaps, xxxvii-lxxi) contains, after an in- 
troduction (xxxvii), three parables (xxviii- 
xliv, xlv-lvii, and Iviii-lxix) and two appended 
sections (Ixx and Ixxi) . It holds a unique place 
in the Enoch literature by the close similarity 
of its* Messianic ideas to those found in the 
New Testament. The Messiah is preexistent, 
sits on the throne of God, possesses universal 
dominion, all judgment is committed unto Him, 
He slays the wicked hy the word of His mouth, 
His kingdom is eternal, and He will dwell among 
the elect in a new heaven and a new earth. 
But the text has suffered greatly from inter- 
polations, and it is extremely difficult to de- 
termine what its original form may have been. 
Chaps, lx, Ixv-lxix, 25 come from a Noah 
Apocalypse, and xlix, l-2a, liv. 7-lv, 2 prob- 
ably have been derived from the ssCme source. 
The “son of man” sections also appear to be 
interpolations — some of them Jewish, some 
(bristian. Booh iii (chaps. Ixxii-lxxxii) treats 
of astronomy and the x>^H‘iioTru‘na of the sea- 
sons. Booh iv (chaps. lx\xiii-.\(*) describes 
the course of history from the beginning unto 
the end in visions, the leading actors appearing 
as animals, for the most part easily recogniz- 
able. There will be a last struggle between 
Israel and its enemies; then God will appear, 
the hostile army will be swallowed up by tbe 
eartb, the wicked shepherds and the fallen 
angels will be punished; God will set up a new 
Jerusalem, the Gentiles will be converted and 
serve Israel, tbe dispersed Jews gathered to- 
gether, the righteous dead raised to life again, 
and, finally, a ruler will come forth from the 
community, and all the righteous will be trans- 
formed into his likeness. A Vatican m,anu- 
script contains a fragment of the Greek ver- 
sion, consisting of Ixxxix, 42-49. Booh v 
(chaps. xci“OViii) contains a series of admoni-- 
tions by Enoch to his children, prophecies of 
the final jud^ent, and assurances to the right- 
eous of a life in companionship with the hosts 
of heaven. Chap, cv seems to be an addition; 
in the last verse the Lord promises: “I and my 
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Son will be with them” ; chaps, cvi-cvii are taken 
from the Book of Noah- A Latin fragment, pub- 
lished by James {Texts and Studies, ii, 1893), 
contains evi, 1-18, much shorter and yet with 
additional material, giving an idea of how dif- 
ferent a book of this kind in the Latin version 
may have been from the text preserved in 
Abyssinia. Chap, cviii is another addition in- 
tended to encourage the righteous to hope in 
spite of the delay in the coming of the kingdom. 

As to the original language of the Ethiopic 
Enoch, the idea occasionally expressed in the 
past that it was Greek has no defenders at 
present, all competent judges agreeing that it 
is likely to have been either Hebrew or Aramaic. 
Three scholars have examined the question more 
extensively and published their conclusions. 
Halevy in 1867 maintained that the entire work 
was written in Hebrew; Schmidt in 1908 gave 
reasons for thinking that the various books, 
and particularly the Parables, were written in 
Aramaic; and Charles in 1913 favors Aramaic 
for chaps, vi-xxxvi and somewhat less positively 
for hook iv, but Hebrew for the rest. In view 
of the different origin and date of the five books 
it is not impossible that some were written in 
Hebrew and others in Aramaic. Charles thinks 
that the Maccabsean struggle, like similar move- 
ments for independence, caused a revival of the 
national language, and that consequently, while 
Aramaic might he used in book i, which he 
considers pre-Maccahaean, Hebrew is more likely 
in the later books ii, iii, and v. But Jesus 
Siracides wrote in Hebrew c.180 B.c., the author 
of Daniel vii in Aramaic after the Maccabaean 
uprising had begun (see Daniel, Book of), 
and even Charles thinks it possible that book 
iv was written at that time in Aramaic. If one 
writer could make Enoch prophesy in Aramaic, 
another could; it is by no means certain that 
book i is pre-Maccabaean ; the Aramaic had 
not been imposed upon the Jews by arrogant 
enemies, and it continued for many centuries 
to be their vernacular; and the political and 
religious reaction was chiefly directed against 
Greek language, thought, and customs, not 
against Aramaic, though it may have increased 
the interest in Hebrew. The linguistic evidence 
is not equally strong in all of the books and can 
scarcely be said to be absolutely conclusive any- 
where. Yet there can be little doubt that 
the earliest Enoch book known to us was written 
in Aramaic; book iv was probably also written 
in Aramaic. If Jubilees (q.v.) was written in 
Hebrew, book iii is likely to have been written 
in the same language. There are indeed some 
indications that seem to point to a Hebrew 
original for books iii and v (without the addi- 
tions). So far as books i, iii, iv, and v are 
concerned, there is therefore at present a prac- 
tical agreement between Charles and Schmidt; 
but in regard to the Parables (book ii) their 
views still differ. There are numerous peculiari- 
ties that can be explained either by a Hebrew 
or an Aramaic original, but some that seem 
to require an Aramaic. The question would be 
practically settled if Schmidt’s suggestion that 
the Ethiopic text of hook ii may not have been 
translated from a Greek version should prove 
to be correct. He was led to this conelusion 
by the absence of any signs of acquaintance 
with the Parables in patristic literature and 
the remarkable correspondence between the three 
Ethiopic terms used for ‘^son of man” and three 
expressions fonnd in the Aramaic, but not in 


the Hebrew. He called attention to the star- 
tling fact that none of the many teachers in 
the early Church who quoted the ^ Book of 
Enoch by name, and no patristic writer show- 
ing any familiarity with the Enoch literature, 
reveals the slightest acquaintance with this 
particular book, in spite of the fact that its 
conception of the Messiah, so vastly nearer ^ to 
Christian ideas than anything else in Jewish 
literature, would naturally have invited quota- 
tion. It is not sufficient to cite the identical 
expressions in the New Testament. Enoch is 
quoted only by Jude, and he does not draw 
upon the Parables; and it is far more difficult 
to conceive of a Greek version of the Parables 
being used by several New Testament writers 
without mention of the work and then totally 
disappearing, while other parts of the Enoch 
literature, not thus honored, were preserved 
and highly prized, than that the present Ethio- 
pic text has here and there received, in the 
course of transmission, a certain coloring by 
Christian hands. When Tertullian says that 
Enoch prophesied concerning the Lord, he prob- 
ably thought of the passage also quoted by 
Jude from book i. Charles assumes that book ii 
was originally written in Hebrew, that there 
was a Greek version possibly as early as the 
first century B.c., that in it the Messianic title 
b vibs Tov avdpdjTTOV {ho huios tou anthropou) , 
^'the Son of Man,” was uniformly used, and 
that the Ethiopic translation was made by an 
Aramaic-speaking Jew who, familiar with the 
Aramaic expressions })ereh de nasha, her eh de 
gahra, and hereJi de harnasha, rendered the same 
Greek title with the Ethiopic expressions 
exactly corresponding to these Aramaic terms. 
But an Aramaic-speaking J ew would not have 
thought of, or understood, these grammatical 
curiosities by which men attempted to render 
the New Testament title unless he was a Chris- 
tian, and, if he was a Christian, he must have 
had some reason in the text before him for not 
using everywhere the title uniformly employed 
in the Ethiopic New Testament. The proba- 
bility is against the theory of Charles; but only 
the discovery of the original or of the Greek 
version, if there was one, can settle the prob- 
lem, V7hich is of great importance, not only for 
this hook, but for the origin of the title in the 
New Testament. 

As to the date of the different books, there 
is to-day a general agreement that books i and 
iv are the earliest, and that book ii is the 
latest of the five. A difference of opinion, how- 
ever, exists in reference to the precise dates. 
While some scholars think that book i is pre- 
Maccaba?an and book iv earlier than 161 B.C., 
others hold that these hooks were written in 
the time of John Hyrcanus (134-104 B.c.). The 
former base their argument upon the existence 
of a strongly organized Chasidean party in the 
beginning of the second century B.c., for which 
the latter cannot find sufficient evidence (see 
Chasids) ; and the former interpret the great 
horn in xc, 9 as referring to Judas Maccabaeus, 
while the latter understand it as referring to 
John Hyrcanus, Book i may have been written 
C.120 B.C., book iv c.108 B.c.; book iii is quite 
generally assumed to have , been written c.lOO 
B.C., and book v is likely to be somewhat 
younger. More radical is the divergence of 
opinion as regards book ii. The Christian 
origin of the whole book, once advocated by 
many students, is scarcely maintained by any 
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one now. But while some eminent scholars, 
like Billmann, Charles, Beer, and Martin, have 
held that the Parables were written in sub- 
stantially their present form before 64 B.C., 
others, like Krieger, Holtzmann, Baldensperger, 
and Schiirer, have assigned them to the age of 
Herod, The first group looks upon ^The kings 
and the mighty,” often mentioned, as the later 
Hasmonseans and the Saddueees ; the second 
sees in them references to the Boman rulers. 
The difficulty with the former interpretation 
is that it is not easy to see how Alexander 
Jannseus and his Sadducean supporters can be 
spoken of as “the kings and the mighty ones 
in the earth” and charged with putting their 
‘ 'faith in the gods they have made with their 
own hands” (xlvi, 7). If the Boman emperors 
and provincial governors are intended by 'The 
kings and the mighty,” the persecutions of the 
congregations of the righteous would seem to 
point to the time of Caligula rather than that 
of Augustus and Tiberius. The reference to 
the Parthians (Ivi, 5) would be possible at 
any time after their power had been felt in the 
land as it was in 40-37 B.C.; if isfero redimvus 
is thought of, the passage may be an inter- 
polation. A decisive evaluation of the internal 
evidence is made extremely difficult by the 
-question as to the integrity of the text, which 
fairly thrusts itself upon every investigator. 
Aside from the Hoachic interpolations, long 
T(‘(. ( ;:in/od, many other additions have been 
discerned, and at present there is a tendency to 
look upon the “son of man” passages as coming 
from another author than the writer who 
speaks of the Messiah as the “Elect One.” 
There is often as good manuscript authority 
for “the chosen ones” as “the Chosen One,” and 
it is quite doubtful whether the original work 
referred to the Messiah rather than to the 
chosen people. The “son of man” passages are 
probably all of them later, but they manifestly 
do not all come from the same hand. Some of 
them do not go beyond the conception of the 
Messiah found in IV Eadras and the Syriac 
Baruch, written in the reign of Domitian, while 
-others, loosely attached to the context, and 
reminiscent of New Testament phraseology, 
seem to be of Christian origin. The Parables 
have evidently been worked over already in the 
Aramaic original. In its simplest form the 
book mnj have been written by a Jewish author 
in the time of Caius Caligula (37-41 a.d.), in- 
terpolated perhaps not long after Nero’s death 
(08 A.n.) by another Jewish writer, gone 
through Christian hands, suffering some changes, 
and found its way through Aramaic-speaking 
Jowish-Christian missionaries to Abyssinia. 
Having been rendered by these into Ethiopic, 
the book may have been given its place in the 
collection because of its ’•-i-*’-' as the 
second vision that Enoch saw. Finally, sorne 
copyist seems to have interpolated here, as in 
other books, extracts that seemed suitable from 
an apocalypse of Noah, probably translated 
from the Creek. This possibility, and the grow- 
ing conviction on the part of scholars that the 
Parables have not escaped the usual fate of 
1 ■ ' :1 ' serve as a warning against the 

; -eliance upon them as in toto an 

expression of pre-Christian Jewish opinion. On 
the Noachic fragments, see Noah, Book oH’. 
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Qiaire des Apocryphes (Paris, 1856) ; Lods, of 
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tin (ib., 1906) ; in Hebrew by Goldschmidt 
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1800, 15 chaps, only), Gfrorer, in Prophetce 
Veteres Pseudepigraphi (Stuttgart, 1840), and 
Szekely, in BihliotJieca Apocrypha (Freiburg, 
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ius (London, 1836) ; Krieger, Beitrage zur 
Kritiic (Niirnberg, 1845) ; Liicke, Einleitung in 
die Ojfenharuoig des Johannes (2d ed., Bonn, 
1852) ; Ewald, Ahhandlung uber des dthiopischen 
Buches Eenokh Enistehung (Gottingen, 1855) ; 
TTilgcnfel'l. Die jiidische ApohalypUh (Jena, 
1857 ) ; llaldvy, in Journal Asiatique (Paris, 
1867) ; Tideman, in Theologiseh Tijdschrift 
(Leiden, 1875) ; Drummond, The Jewish Mes- 
siah (London, 1877) ; Baldensperger, Das Selbst- 
'beitmssisein Jesu (3d ed., Strassburg, 1903) ; 
AiDpel, Die Kom, position des dthiopischen 
Henochbuches (Gutersloh, 1906) ; Schmidt, The 
Original Language of the Parables of Enoch 
(Chicago, 1908) ; Scliurer, Q-eschichte des judi- 
schen Yolhesy iii (4th ed., Leipzig, 1909) ; 
Charles, in Old Testament Apocrypha and Pseud- 
epigraph a ( Oxford, 1913). 

Slavonic Enoch. In 1880 Popov published 
The Book of the Secrets of Enochy from a manu- 
script written in 1079 in a South Bussian dia- 
lect; in 1886 Sokolov found in Belgrade an old 
D “ manuscript of the sixteenth century 

■ '■■■■ f the same recension, generally desig- 
nated as A. Novakovie published in 1884 a 
Serbian manuscript of the sixteenth century, 
found at Belgrade, representing a different re- 
cension, known as B; of the same type are a 
manuscript in Vienna of the sixteenth century, 
collated by Bonwetsch, and a manuscript of the 
seventeenth century owned by Barsov in Mos- 
cow; a number of fragments, some of them as 
old as the fourteenth century, published by Ti- 
chonravov, Pypin, and Popov, also agree sub- 
stantially with B. The relation between these 
two recensions has not yet been definitely deter- 
mined. Charles and Bonwetsch agree in regard- 
ing A as more original, and B as an incomplete 
edition, Puiunh jvlrnitting many interpolations 
in A. 'riu* ilill.eiil'y with this view is that B 
would then by accident, since intention is in- 
conceivable, have left out just those passages 
and turns of expression that have been relied 
on to prove that the work was written in Greek 
by an Alexandrian Jew. Charles indeed main- 
tains that some parts may originally have been 
written in Hebrew, but deems" it impossible to 
separate these. The two recensions are perhaps 
most naturally explained if it is supposed that 
B is the first Slavonic translation, made from 
a Greek version of a Hebrew or Aramaic origi- 
nal, while A is a later Slavonic translation made 
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by one wbo had before him B, which he followed 
in the main, but also a different Greek manu- 
script which had been amplified by some Alexan- 
drian copyist- There is nothing in the shorter 
recension that could not have been written by a 
Palestinian Jew about the middle of the first 
century A.D. Neither the silence concerning a 
Messiah, nor the reference to the world to come 
without the mention of a resurrection, militates 
against this conclusion. Christian interpola- 
tions have been suggested; but though the form 
of the Beatitudes and the ethical views here and 
there remind us of the Gospels, there is nowhere 
any distinctively Christian conception or ex- 
pression. The same applies largely to the longer 
recension as well, which shows some traces of 
Alexandrian thought; influence of the Christian 
reasoning in favor of the eighth, i.e., the fi.rst, 
day in Barnabas xv, 4, may, however, he sus- 
pected in xxxiii, 1-2. The book was known to 
Origen. It is important because it gives a 
description of all the seven heavens, and even 
more so because it reveals an ethical develop- 
ment in some Jewish circles in Palestine, con- 
temporaneous with, but independent of, Chris- 
tianity, tending in the same direction. Consult: 
Morfill and Charles, The Book of the Secrets of 
Enoch (Oxford, 1896) ; Bonwetseh, JDas slavische 
Senochhuch (Berlin, 1896), later than Mor- 
filPs, with a full description of the manuscript; 
Harnack, Geschiehte der altchristlichen hittera- 
tur (Berlin, 1897) ; Schiirer, Geschiehte des jii' 
dischen Yolkes, iii (4th ed., Leipzig, 1909) ; 
Forbes and Charles, Old Testament Apocrypha 
and Pseudepigrapha (Oxford, 1913). 

E^'UOCH AR'BEN. A narrative poem by 
Tennyson (1864). Its hero and title character 
is a d -ailor who finally returns home 

and r i- remarried. He leaves her to 

her new life, peacefully unconscious that her 
first husband is still alive. 

EGSTOCK, C. Eeginau) (1868- ). An 

English mining engineer and traveler. His best- 
known work is in his books on Latin ^!^eriea, 
which give excellent summaries of primitive his- 
tory, conquest, wars for independence, and mod- 
em industrial conditions. Among his publications 
the principal titles are : The Andes and the Amo- 
zon (1907); Peru (1908); Mexico (1909); The 
Great Pacifio Coast (1910); Farthest ^^est: 
Life and Travel in the United States (1910); 
The Secret of the Paoific (1912) ; Republics of 
Central and Southern America (1913) ; Ecuador 
(1914). 

EHOMOTO BtriO, a'nd-mb^t6 bb^y6 (1839- 
1909). A Japanese statesman, born in Tokyo. 
He was sent in 1860 to study in Europe. In 
Holland he obtained a solid training in science 
and naval practice and in 1867 he returned to 
Japan. After the final triumph of the Mikado 
in the civil war of 1867-68 Enomoto established 
in the southern part of the island of Yezo a 
republic, of which he was elected the President. 
In 1869 this government was defeated by the 
Imperial forces, and Enomoto was imprisoned 
in Tokyo. Released in 1872, in 1874 he was 
made vice admiral of the navy and was sent as 
Minister Plenipotentiary to Russia, where he ne- 
gdhited treaty for Saghalien. In 1882 he 
va- to China, and in 1885 he was made 

Viscount. In 1888 he hecame a member of the 
Council of State and Minister of Education, in 
1891 Minister of Foreign Affairs, and from 1892 
to 1896 was Minister of Agriculture and Com- 
merce. 


ENOS, a'nds (anc. JEnus) . ^ The westernmost 
seaport of European Turkey, situated^ on a rocky 
isthmus near the mouth of the Maritza, in the 
Province of Adrianople, about 80 miles south- 
southwest of Adrianople and on the border line 
between Turkey and Bulgaria (Map:^ Balkan 
Peninsula, F 4). Its harbor is commodious, but 
much neglected and too shallow for deep-sea 
vessels. The trade, formerly of importance, has 
greatly decreased, Enos having been superseded 
as an export centre by the adjacent seaport of 
Dedeagateh (q.v.). The town is the see of_ a 
Greek archbishop. Pop. (est. ), 7000—8000, prin- 
cipally Greeks. Homer attests the antiquity of 
Enos "by alluding to it in the Iliad (iv, 519). 

ENRfQTJEZ GOMEZ, gn-re'kgth go''meth, 
Antonio, called in his early days Enrique En- 
riquez de Paz (1602-?1662). A Spanish drama- 
tist, novelist, and poet, born at Segovia, the 
son of a baptized Portuguese Jew. He entered 
the army and had attained the rank of captain, 
when in 1636 he was obliged to flee to France 
to escape the Inquisition. In 1645 he dedicated 
to Louis XIII, whose major-domo he had be- 
come, the work entitled Luis dado de Dios d 
Anna. In 1660 he went to Amsterdam, where 
he afterward openly professed the Jewish faith. 
He was consequently burned in effigy by the 
Catholics of Seville. Before leaving Spain En- 
riquez had already acquired a reputation as a 
dramatic poet. According to his own state- 
ment, he wrote 22 comedies, of which A lo que 
ohliga el honor has been regarded as the best. 
His other waitings include: La culpa del primer 
peregrine (Rouen, 1644), a mystic theological 
poem; El siglo pitagdrico y Vida de don Grego^- 
rio Guadana (1644), a series of satirical por- 
traits in mingled prose and verse; and El Sam- 
s6n Nazareno (Rouen, 1656), an abortive epic. 
His works will be found in part scattered 
through vols. xxxiii, xlii, and xlvii of the Bihli- 
oteoa de Autores Espaiioles. Consult also J. 
Amador de los Rios, Estudios histdricosj politi- 
coSi y literarios sohre los judios de Espaha 
(Madrid, 1848). 

EHROIiL'MEFTT. An entry upon an official 
or public register or record. In English law 
the term is applied to the registration of certain 
documents, such as a ■» deed of bar- 

gain and sale, and the like, on the rolls of 
chancery or of the common-law courts, or by 
the clerk of the peace on the records of the 
Court of Quarter Sessions. The Statute of En- 
rollments, enacted by Parliament in the twenty- 
seventh year of Henry Vlll (1536), as an ad- 
dendum to the more famous Statute of Uses 
(1535), was a deliberate attempt to prevent the 
practice, to which the latter statute opened the 
way, of irijiking -* cret conveyances of freehold 
lands by ihi- pr.m known as bargain and sale. 
It provided that no such conv il ' 

valid unless it was enrolled, or ■ ' v. li ■ 'ii 

six months of its date, in one oi tne Hinge’s 
courts of record at Westminster or in (jhe county 
in which the lands were situated. The manner 
in which this statute was evaded, by the in^ 
vention of the method of conveyance called lease 
and release, is explained in the articles on 
Bargain and Sale; Lease and Release. See 
also Conveyance; Registration; Recording. 

In the United States the term ‘S-Tirollment*' 
is employed with reference to vessels engaged in 
the coasting and home trade, which are enrolled, 
while those employed in foreign trade are regis- 
tered;. and the words “registration^^ and “en- 
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rollment” are used to distinguisii the certifi- 
cates to those two classes of vessels. Enroll- 
ment applies only to the vessels engaged in 
domestic commerce and in voyages along the 
coast or in inland waters. 

ElSrS. See Enns, 

EKSGHEBE, en'^sKa-de. A town in the Prov- 
ince of Overyssel, Netherlands, situated about 4 
miles from the Westphalian frontier and 30 
miles east-northeast of Zutphen (Map: Nether- 
lands, E 2 ) . The principal manufactures are 
cotton goods, thread, iron products, print goods, 
and electrical machinery. Over half the town 
was destroyed by fire in 1862, but it has been 
rebuilt. Pop., 1900, 24,353; 1910, 35,448. 

ENSCHEDE, en-sKa-da', Johannes (1708- 
80), A Dutch printer. He was born in Haar- 
lem and educated in Leyden. As the head of the 
printing establishment founded by his father, 
Isaac Ensehedd, he contributed greatly to the 
art of printing in his day. He introduced the 
type known as Holland Gothic. The first im- 
portant specimen of printing types was issued 
from his establishment in 1768 under the title 
Proef van Lettern. The firm Johannes Enschede 
en Zonen still exists in Haarlem. 

ENSEMBLE, en'sHnW (Fr., entirely). All 
the parts of a thing considered as a whole. Also 
the total, general effect produced, e.g., by all the 
figures or objects in a picture or other work of 
art, by the persons, plot, etc., of a drama or 
novel, or by the various parts of a musical 
performance. 

ENSENADA, gn's§.-na'Da. A port of Mexico, 
in the northern district of the Territory of 
Lower California, of which it is the capital 
( Map : Mexico, A 2 ) . It is situated on the Bay 
of Todos los Santos, which affords a rather poor 
harbor. Its manufactures consist of leather, 
flour, candy, low-grade shoes, and some vehicles, 
mainly consumed by local trade. The town is 
the seat of a United States consul. Pop., 1910, 
2170. 

EN^SIGN (OF. ensigne, enseigne, ML. insigne, 
Lat. insigne, banner, from in, in -j- signum, 
sign). Tile national flag. In most foreign na- 
vies the man-of-war and merchant ensigns are 
different. In Great Britain the naval ensign has 
a white field, the naval reserve ensign a blue 
field, and the merchant ensign a red field. (See 
Flag.) Ensign is the title of officers of the 
United States navy of the lowest commissioned 
rank. Midshipmen are commissioned as ensigns 
upon graduation from the Naval Academy. Af- 
ter service of three years as ensigns, all of which 
must be at sea, officers are promoted to the rank 
of lieutenant of the junior grade without regard 
to vacancies. The pay of an ensign is $1700 per 
annum with an increase of 10 per cent after 
five years’ service, including time spent at the 
Naval Academy. The number of ensigns on the 
active list in 1914 was about 700. 

In military usage the title of ensi^ was for- 
merly applied to the lowest commissioned rank 
in tlie British army, It also existed in the 
("olonial militia of New England and in the Eev- 
olutionary army of the United States. Ensigns 
were charged with the dxity of carrying the regi- 
mental colors. The colors of a regiment in a 
sense stood for the regiment itself, embodying 
its history and always marking its headquarters. 
Officun's and men were alike educated in^ their 
traditions and taught to regard them with so 
much reverence and afft^ction that in return 
they frequently defended them witli the utmost 


devotion and sacrifice. Modern strategy and 
battle dispositions render impossible their fur- 
ther use, the title of ensi^ having already been 
abolished in 1871 in the British army and the 
rank of second lieutenant substituted. See 
CoEORS, Military and Naval. 

ENSIGN, gn^sln, Orville Hiram (1863- 
). An American electrical and mechanical 
engineer, born at Ithaca, N. Y., and educated at 
Cornell University. Between 1882 and 1893 he 
was employed as a machinist in Ithaca, and in 
various capacities was with the Schenectady 
Locomotive Works, the Edison United Company, 
New York, and the General Electric Company, 
Schenectady. For several years he was electri- 
cal and mechanical engineer of several railway 
and light companies in the region of Los An- 
geles, Cal.; in 1897, as superintendent and chief 
engineer of the Southern California Power Com- 
pany, he planned and constructed the first long- 
distance 30,000-volt transmission line, and when 
this company became a part of the Edison Elec- 
tric Company of Los Angeles he continued in the 
same duties until 1904. He then became chief 
electrical and mechanical engineer, and later 
chief electrical engineer, of the United States 
Reclamation Service. 

EN^SILAGE. See Silage. 

EN'STATITE (from Gk. ipcrrdrifjs, ensfates, 
adversary, from iplcracrdaL, enistasthai, to op- 
pose, from iv, en, in + la-rdvai, histanai, to stand ; 
so called from its refractory nature). A mag- 
nesium silicate, crystallizing in the orthorhom- 
bic system, but usually occurring in lamellar or 
fibrous masses, sometimes with a subinetallic or 
bronzelike lustre (hrons^ite). It has a vitreous 
to pearly lustre and in color is white or light 
yellow, gray or green. It is a common constitu- 
ent of igneous rocks and by alteration may form 
considerable masses of serpentine. It is fonnd 
in Moravia, Bavaria, the Harz Mountains, the 
Tirol, and in the United States in Putnam Co., 
N. Y. The fibrous varieties when cut frequently 
yield a cat’s-eye effect and in consequence have 
some slight value as gem stones. 

ENTAB'LATDB»E (OF. entahlatim, from en- 
tahler, ML. intabulare, to construct a table or 
floor, from Lat. in, in ML. tahulare, to floor, 
from Lat. tabula, board ) . In architecture, es- 
pecially of the classic and neoclassic styles, the 
cornice with the horizontal bands or members 
immediately below it. In Egyptian architecture 
it consisted of a torus, or roll molding, and a 
high cavetto cornice crowning the wall, or of 
an architrave or lintel and the torus and cor- 
nice crowning a row of piers or columns. In the 
classic styles each 
order bad its spe- 
cial entablature, 
consisting of an ar- 
ch it rave or epi- 
style, frieze, and 
cornice. ( See Or- 
ders OF Arghitec- 
TtTBE. ) In rare in- 
stances one of the 
two lower mem- 
bers is omitted; 
thus, in the cary- 
atid porch of the Erechtheum the frieze is 
wanting, and in certain Renaissance and mod- 
ern works the architrave is omitted. In Greek 
buildings, which were usually of one story, the 
entablature was the crowning feature; in Ro- 
man many-storied buildings with superposed 
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orders, tlie entire entsiblature was repeated ovei* 
each order, forming decorative bands wMch. ex- 
pressed clearly the di\dsion into stories. In 
many K^onian examples in which columns are 
engaged in a wall or pier or stand free in front 
of°it, the entablature was made to^ project out 
over each column, being carried with less pro- 
jection over the intervening wall spaces; this 
is called the ‘"broken entablature.” ^ In late 
Roman work, especially in the provinces, the 
entablature was sometimes carried in a curve 
over the top of an arched opening (Spalato, 
Damascus, Baalbek, etc. ) . The Byzantine archi- 
tects continued the use of the entablature of 
three members, and in Italy, and to some ex- 
tent in southern France (Provence), it con- 
tinued to appear in Romanesque architecture, 
dirappi‘i. rii'.g with the advance of Gothic design. 
In Italy, however, it persisted through the 
entire Middle Ages, as on the baptistery and 
cathedral of Florence. The Renaissance revived 
the classic practice and types, which have con- 
tinued in use ever since. 

Any combination of horizontal bands and 
moldings resembling an architrave, frieze, and 
cornice is called an entablature, so that one 
may properly speak of the entablature of a 
pedestal, doorway, or piece of furniture. Con- 
sult Ware, The American Vignola (Scranton, 
1910). See Aechiteave; Cornice; Orders of 
Architecture. 

ENTAIIi' (OF., Fr. entailler, It. intagliare, 
to cut in, from JML. intaliare, to cut in, from 
Lat. m, in + ML. taliare^ to cut, from Lat. talea, 
cutting, rod). Any settlement or conveyance of 
an estate of inheritance whereby the legal course 
of succession is “cut off,” one or more of the 
heirs at law being excluded or postponed, and 
the settlement of land made upon a particular 
heir or series of heirs. The first distinct trace 
of the existence of entails is found in the Roman 
law. The Greeks, indeed, permitted persons to 
name successors to their estates and to appoint 
a substitute who should take the estate on the 
failure of him first named. The substitute, as 
appointed, was permitted to succeed on the 
death of the institute (as he was called) with- 
out leaving issue or without alienating the es- 
tate. But this limited right fell far short of the 
power of entailing which has since prevailed in 
various countries. At Rome, under the later 
emperors, the practice of bn-d i:oon a 

series of heirs by means 7 . .'•rt-? (see 
Fideioommissum ) grew up and was sanctioned 
by the state. This was originally simply a 
trust reposed in the honor of a friend, to whom 
the property was conveyed, to carry out the will 
of the grantor, but, like the trust of English and 
American law, it ultimately received the sanc- 
tion of the law and was enforced by the courts. 
In their early form these fideicommissa con- 
tained merely a substitution of heirs. But by 
the later law a much fuller form of settlement 
ivas admitted, whereby the estate was protected 
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from every sort of alienation. It is impossible 
to doubt that this Roman form must have been 
adopted by the Scottish lawyers in framing their 
deeds of entail. There are, however, two points 
in which the Roman law differed from that which 
prevailed for many years in Scotland — ^viz., that 
the former did not ■■ '■ * ' -■'ght of primo- 
geniture, and that ■ . deed 

was restricted to four generations. For the 
right of primogeniture, as ■■■'■’ in deeds 
of entail, we are indebted to the feudal law. 
That system did not, in its original form, 
recognize the right of a holder of land to alien- 
ate his feudal benefice. But the right of the 
eldest son to represent his father, both in the 
duties and privileges of the fief, if not an origi- 
nal principle of the system, was universally 
recognized in the days of its greatest influence 
and extent. For a further treatment, see Fee 
Tail. Consult the authorities referred to under 
Real Property. 

EFT^TASIS (Lat., from Gk. distention, 

from €y, en, in -f- rdcris, tasis, a stretching, from 
reLveiv, teinein, to stretch). Convex curvature 
applied to the upward taper of a column. In 
the Greek, Roman, and neoclassie styles the 
shaft diminishes in diameter upward, usually 
by about one-sixth of its lower diameter; but 
this diminution is so designed as to produce 
a delicately curved instead of a straight pro-file 
or outline. Although the curve is convex, at 
no point is the shaft diameter greater than at 
the bottom: the shaft nowhere sioells, and col- 
umns made with a swelling outline are not of a 
truly classic type. In the Greek Doric the enta- 
sis begins at the bottom of the shaft; in the 
Ionic and in the Roman orders the lower third 
of the shaft is generally cylindrical, the entasis 
beginning at the top of this portion. Rules for 
laying out the Roman entasis are found in all 
the books on the orders of architecture (q.v.). 
The Greek entasis is more delicate than the 
Roman, and that of the Parthenon ^ was not 
discovered until Cockerell’s early 

in the last century; the com ■ ■ ^ * ! • curve 

in these columns 3d feet high amounts to less 
than half an inch. Consult Goodyear, Greek 
Refinements (New Flaven, 1912), and the arti- 
cle ""Entasis,” in Smith, A Dictionary of Greek 
and Roman Antiquities, vol. i (3d ed., London, 
1890). 

ENTELLirS MONKEY. See Lanour. 

ENTENTE CORDIALE, aN'taNt' kCr'dyaF 
(Fr., cordial understanding). A term used 
specifically in international politics to signify 
a certain cordiality, based either on sentiment 
or on community of interests, between different 
countries and statesmen. It is not satisfied by 
the mere absence of strained relations and the 
maintenance of ordinary relations of interna- 
tional amity, but suggests a relation bordering 
on an alliance, though a formal alliance is by 
no means necessary to create it. 

ENTER'IC EEVEB. See Typhoid Fever. 
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